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PREFACE    TO    THE    SIXTH    EDITION. 


Ahovc  additions  to  thla  volume  T  may  mention :— the  classification 
of  uric  aaltX  di&™?«>»  (ji.  11^),  h  referen<;p  U>  kWk'M  will,  1  hojj^',  render 
the  D^latiQOBbipB  o[  the  prooe^ea  man"  i^ay  tu  underatand  (my  rcaderji 
mtiat  bear  in  mind  that  any  clasaiKcatJori  In  a  pTogrt-sain^  research 
is  neocGflarily  imp(>rlcct,  but  etiU,  anch  as  it  le.  I  hopo  it  viU  txi  ueefulj  ; 
the  record  of  some  of  my  work  with  the  uric  acid  filter  throwing 
much  light  both  on  pathology  and  the  action  of  dnigs  ;  acime  friah 
work  on  the  circolatioii.  and  some  re^^orda  of  iut^rcatiog  uaeea  to 
iUuBttatfl  it,  TUe  chapter  oa  treotment  hns  alao  been  largely  re- 
wnttcQ,  and  aontains  my  more  recent  practical  pointa  with  rcgafd 
to  di<>t  in  oirculiitiofi  troubica,  some  ol  which  arc  of  ^roat  importance. 

What  eleven  year*  ago  in  the  First  Edition  was  little  more  than 
iKwdibility  or  probability  is  now  ahoolute  certainty,  and  a  certainty 
which  can  be  made  visible  to  the  untraioed  and  unHidbd  eye  in  a  few 
moments. 

X  friend  recently  brought  into  my  room  two  people  of  whom  one 
waA  a  taber  c£  meal  and  tea,  and  the  other  an  -abatainer  from  thf^m, 
and  he  Boid  to  me,  '*  Now  yo^  must  tell  me  which  ia  which  without 
Asldng  any  queationa/'  The  circuUtiort  t«flt  enabled  me  to  do  this 
Ltjrrectly  in  a  few  momeuts.  The_abstaiuer  hod  a  quiuk  ciroulalion 
and  &  good  colour,  the  aelf-poJaon;!  Kai^  n.'.^ipf. 

I  hnYO  several  times  offered  people  £5  for  every  moat  eoter  they 
could  produeo  Vfha&e  colour  and  eirculation  would  equal  my  own; 
I  mif^ht  have  mode  it£^  or  )^r»,  for  no  one  has  made  any  money 
At  it,  or  ia  ever  hkaly  to  dii  so  :  there  are  prsctirally  no  such  mcr&t 
Crtt*T3,  With  poBrtibly  a  few  exceptions  in  the  higheat  nutrition  periods 
of  life.  Such  caceptinna  are  not  to  be  found  among  the  boya  of  our 
ttifwMciving  public  whoola  ;  I  mw  two  of  them  only  the  other  doy. 
nnd  th<Hr  circulation  was  twice  ua  glow  os  mine  and  their  colour 
only  about  half  of  mine,  and  t  have  often  had  to  treat  nchool  hoy»  for 
anu^mia,  a  minor  di>gree  of  the  ehloro^i^^  from  which  their  meat-eating 
«iatcr«  suffer  •m  acverely^ 

It  ia  now  alao  obvioua  thot  moat  of  thoce  troublea  which  I  began 
by  caQini;  diaeoaoa  are  not  diacnecs  nt  all^  but  moro  results  of  food 
poifloning,  and  that  very  niimeroua  other  troubles,  though  not  directly 
uuMd  by  the  poiaona,  are  in  many  and  important  waya  greatly  aggrik- 
vaUd  by  them. 
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Frtfac4  to  the  SUtk  Edition 


It  Ls  BbiU  impofieibb  to  computo  nucuratoly  the  real  amount  of  tntlior 
direct,  or  inJiretjt  poisoiung  ;  thk  vriH  onlj  be  poaEiblc  tvhoa  Urge 
numberB  of  people  have  lived  oc  &  eorrecl;  diet  for  several  geneiatioris- 

As  thpac  visible  and  tengibln.  UcU  lecjjme  more  geaernlly  Itnown 
azid  umiicrsttxHl,  and  as  large  numbers  uf  ptroplif  hte  fur  tLemaelvea 
the  results  of  abfltaining  from  the  j^oiaons.  a  ^cat  cLaotiR  of  habits 
vill  results  and  thoao  who  do  not  change  or  evea  go,  ae  some  are  nt 
pteeent  going,  ever  fortbet  and  fuitber  in  tho  £aul  dircctioe  of  poLsonB 
and  fltimulnntfl,  will  bave  n  vacant  place,  for  Nature  makw  no  bargains 
and  favours  no  cooiproniincflj  abe  aimply  eliminatwi. 

The  records  made  hy  aucb  cbampiona  aa  E,  H.  Miles,  Knrl  Mantle 
ii-  A,  Olioy  &ud  others  within  the  bet  few  years  btar  eloquent 
tfiEtimony  (o  the  splendid  results  vhich  may  be  produced  in  atbJclicB 
by  abstaining  from  the  JnetioH'Ouueiiig  poii^n^  j  and  the  eondition 
of  these  record  makers  can  be  teatLHl  in  u  moment  by  the  rapidity 
of  their  capillary  circulation,  aa  that  in  the  record  of  the  frlDtiun 
in  the  machine,  and  other  things  equal,  that  machine  which  hu  leabt 
fnotioD  nill  win. 

Tboae  who  consider  that  alnggiah  ciroaJatiou,  poor  blood,  defective 
cerebration,  mental  and  bodily  lethargy  arid  a  life  of  almost  cooaiant 
pain  and  r||T^ea«e  I«rminrjting  in  the  forties  or  the  liflies^  repreiieut  ihe 
tummuvi  boHwn  of  human  exiHtence,  can  no  doubt  get  the  little  they 
aak  for  ;  but  it  will  soon  be  no  longer  possible  for  them  to  nay  that 
nothing  better  waa  known  or  obtuinable^ 

Aatronger,  mors  active  aod  more  noble  Ufe  livdd  for  a  hundred 
rather  than  for  [ifty  years,  and  ending  in  a  natural  d^ath  which  will 
be  painTeas  and  uni^ooi^rioitK  a^  birth,  is  what  knowl^^e  of  th^  truth 
promisQA  to-daj  to  all  who  dare  to  follow  it ;  and  t-o  make  this  more 
quickly,  certainly  and  ^eneially  attainable  is.  and  has  alvaya  bcnn, 
the  purpose  ai  this  volume^  and  it  gives  me  much  pTr-aeure  to  bcm 
that  it  is  lulhlling  its  object. 

Now,  as  before,  i  have  to  thank  an  ever- increasing  number  nf 
fellow  work^ni,  aod  many  nho.  having  i^p«riH[iced  the  beneJitu  of 
ihe  change  of  habita  in  themaelves,  are  moet  an^ioua  l-o  BpreiLd  t\i^ 
knowledf:;e  of  tUe^e  facts  by  every  meana  in  their  power;  tor  these 
anil  more  there  is  room,  {or  whole  races  and  contiaenta  have  to  be 
mfluenced,  and  TiKmeroua  as  are  the  woiki^ra  rhe  harvest  ia  utill  tjio 
large  for  them ;  but  hope  in  these  and  all  directions  is  now,  1  am  glad 
to  know,  changiDg  ini*j  certainty. 


7,  Brvok  Strat,  Lowlttn,  W. 
HQy.  10O3. 


This  it  pmcdcally  a  rirvinA  of  uhe  faoU  acd  oFgumtJiitB  in  some 
Iwcnty-livf  [wpera,  on  t.he  aubjacU  wliieh  furm  the  headings  of  tbe 
cbaplciB,  ^bicb  ha\e  appeared  m  vari4>as  jouritala,  triiofi&iilufiu  uuil 
report*  from  the  >eat  1664  to  the  presoat  time,  together  mtU  *U(;ti 
jiltfpintioiis  and  udditioas  aa  fiirtber  experience  tme  su^ostod. 

As  my  invaatifintioas  Uad  to  iihow  th^t  the  JunDtiooal  and 
organic  di^ord^r^  ol  \Thich  T  sp^ak  arc  in  many  cases  erktiTcl^ 
due  to  aa  excess  of  uHl*  add  in  Uie  body  nnd  blood,  thin  m 
prautii^ally  a  woik  ou  the  i^busation  uF  diHc^iSH  by  uiiu  at^id,  of 
tbe  procoiffl  by  which  it  cornea  to  be  present  in  exRCW  in  the  body 
ft&d  of  tba  mi^ans  of  pFcwating  such  cxec»a. 

1  noverthclcBa  regard  the  ioveetigntiofi  nt  which  1  have  bacn 
vorkicg  during  these  year^  aa  ouly  in  iH  very  drat  Htag«K,  and 
ttuft  voluuifi  as  u  mere  preliminary  commiioication,  &&d  on«  wbiub 
waa  only  undertaken  because  T  felt  tbiil  pajtt.rs  thua  heatterKd 
About  in  VAiioua  jaumaia  did  not  do  th<T  Hubject  justice;  and  iC^ 
lie  oortainly  not  witb  any  feeling  that  tho  matter  i^  ripo  for  titULL 
Igmcnt  that  I   now   put  it  forward. 

Considerations  of  apai^e  havo  compeUed  me  to  give  in  mere  out- 
line iDucb  tyi  the  results  of  ray  work  during  the  Inist  bik  years,  but 
any  portions  which  tfia  faturs  may  show  to  be  tii  value  cao  easily 
be  recorded  nt  greater  length'  It  would  alno  havo  been  altnor^t 
impoauble  tt>  catry  through  the  thread  of  my  argLimcnl  ii  greater 
detailfl   had   been  given  here. 

My  most  hearly  thanks  are  due  to  Dr,  LauderJ^'Titrm  (or 
laueb  kind  aaaletunee,  advice  and  encouragement,  ftfid  my  readers 
will  doubtlcfis  see  that  the  inveatigatlon  hA»  not  be^rn  by  any 
[fneani*  deveid  oT  difTieultiea  and  doubts,  though  some  of  these  E0^v 
ferm   to  have  b^cn   happily  Burinouuted. 

]  am  alao  ttndi^r  eonsLderable  obligation  to  Sir  Dyca  Duekwortli 
for  aUowiiig  me  lo  iDveiitiki'ate  eertain  interesliikg  vfts&i  and  for 
iQDcb  kindly  notice  and  instructive  criticism  of  uty  researuhea  in  his 
work  on  "Gout"  :    abo  to  Dr.  Norman  Moore  and  Dr.  OrmoTOtl  for 


X-  Pre/oca 

permisBion  to  work  in  the  departmcDtti  under  their  charge  at  St. 
BartholoTiiew^s  Hospital,  aod  to  my  colleague,  Dr.  H.  H.  Tooth, 
for  permiesion  to  qaote  some  caeee,  and  for  much  aaebtauce  in 
studying   epilepsy   From   mj   point  of   view. 

I  have  also  to  thank  Mr.  J.  E.  Saul,  F.LC,  for  kind  help  in 
aeveral  places  in  regard  to  points  in  chemistry  where  I  should 
otherwifie  have  been  at  fault;  and  to  many  others  who,  aa  appears 
in  the  text,  have  helped  me  by  permission  to  study  their  caaes, 
copy  their  notes,  or  profit  by  th^  experiences,  1  must  here  also 
return  my  grateful  thanks- 

7,  Brook  Sired,  London^  W, 
Ftbfvary,  1892. 
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FACrOU   IN   THE  CAUSATION   OF  DISEASE. 


CHAPTER    1. 


HiaTOftv, 


It  m  t30w  mor«  than  USTtity  yi-ars  Kino-e  I  bi-gjiu  thi?  ttsi^arch  ot  whii;h 
[  propose  bo  give  bq  account  fn  the  folkiwiag  pages. 

It  sptmcU  to  mt*  tln'ii  a  emull  and  simpTr  matter  to  iiiv*?atigatf  the 
oauaatioii  and  trj^nimppt  of  f)^f  |*f>fl/^np^^f>  imm  whij^l^  ^  fl^|fl^T■p'^  ;  but 
gniduoBj"  thfougli  fheee  years  the  horizon  has  o^pandad,  aod  i  now 
•0?  ihar  s.  \-(^ry  tnrge  portion  of  the  field  of  miidiclDe  may  hv  modified 
hy  my  rej^iilla. 

A»  time  htui  gone  on  tJie  m-^lter  ti40  gradimlly  iH-conie  more  nod 

rp  j^impk  till  it  \s  to-day  cWt  that  "*  iirir  acid  disease  "  is  only  uric 
tnxjrmin  ;  the  [Ti^iVina  in  iffal^^"'''^  ^i^d  pomoning  and  it«  aigna 
AEid  symptoms  result  as  a  matter  ot  cotirse. 

]l  i«  al^io  c^lejir  that  urff  arid  iit  a  poison  for  aII,  nnd  though  Hame 
ALilTri  ia  imi?  waj'  ^ud  ?iituir»  m  nnntlii^r  uLI  wUn  ^ftulluw  it  have  f^ouner 
**!  laU't  rejiaon  to  rcgf'.t  that  they  did  so, 

lluviti^  betfn  ul!  my  YiU-  a  3iifi<.'rer  from  mipraine  it  was  in  the 
nuttjritn  ciJ  ISS'2  thai  tu  dr^apnir  of  i>btuiQing  any  complete  relief  from 
ilru^n*,  aod  not  without  -toine  four  that  I  waa  really  suffering  from 
fWgiuiii:  diaeunr,  [  g*vo  Up  flll  ImTc'litfr's  mrar  itnd  ri*placed  it  hy  milk 
Mtd  fishp  the  latter  in  decreasing  f|uantiliea  lill  mJlk  and  ckeef^e formed, 
Ofl  thry  do  now,  my  only  ammnl  food^. 

J  tuid  previously  tned  a~groi:it  vArii-ty  of  alteraf  inna  in  diet,  ineluding 
nn  inrTii>flscd  allownneo  ^r  meat  and  vnrimis  altfrafionit  in  c^nantity 
■nd  ijiuilitv  <if  lo58  imporlant  conHtitut^nla,  «urh  as  sugar,  ten.  cofTeE>< 
L 
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aad  toboiKXj,  without  lioy  noticeable  rcaulL  Hut  on  tlie  noti-niRat 
diet  II  ch^D^'^  wfis  at  onve  appikn^ut ;  my  hi^uchoa  ditniaifihi^d  both 
in  frequeoey  and  sev^titr,  and  from  an  jveni^ft  ol  one  in  a  week  iJipy 
Jell  asteadily,  as  llie  diut  wjis  per^everiid  in.  clown  to  ofiw  in  a  mouth. 
one  in  three,  six,  eight,  ct  twelve  moatha,  and  eventually  eighteen 
monthe  elapsed  without  an  sttdck  of  notable  severity. 

Sldui;  that  1  have  cevar  gono  bai^k  to  biiti^her's  meat,  and  i  nover 
iDteDd  to.  b«c&UM  hy  avoiding  it  1  obtain  what  lb  practically  Immotdty 
from  iL  dir4ortler  nhich,  iit  onp  timp,  bid  fair  to  cripple  me  nnd  prevent 
lompletely  all  ment^  act!  eedenlarj  work;  not  that  the  headache 
was  confined  to  periodfi  of  «edenl-ary  work,  for  I  hjive  often  had  to 
give  up  portions  of  o.  day'a  flhooting  becausi-  my  bead  waa  too  had 
to  stand  the  nojee  and  concussion  of  bring-  and  yet  tUin  waa  m  the 
open  air  of  the  couucry,  and  when  a  boot  had  probably  not  been  opened 
for  wpoke.  iind  under  conditiomt  which  were  infiuiiely  more  favourable 
to  htiullh  than  xiko&ti  la  whkh  I  now  gxIaI  urii  lia^t^  Imiuuaity^ 

But  if  I  Qt  any  time  forget  my  leaaon  of  the  past  and  presume  on 
my  apparent  eceurity  from  nttiickH  if  I  din«.*  with  two  of  three  frien<b 
Id  the  Mjn^^w^lC'  atid  espeoially  if  1  lako  both  meat  atid  wine,  of  th« 
action  of  whieb  1  shall  speak  prosentlVj  I  am  prat^ticuUy  certJUD  to 
have  a  mot?  or  \em  severe  h<:adiche  in  two  or  three  days'  time  ;  though, 
an  will  appear  further  on,  I  uun  "eucrally  prcvenl  the  intenst  pain 
from  which  1  used  tti  auflcr  in  former  daye,  ae  more  corroot  knowledge 
of  utiUfjition  givcfi  mon>  complL-tt'  power  of  nootroJ. 

Having  arrived,  rht-u.  at  the  eoncluBion  that  teuving  off  butcher'* 
meal  had  pnicticelly  reli**ved  me  of  headache,  1  bfgun  to  atk  wb/ 
this  WiLH  pQ,  and  at  firat  {Fractifunier,  18^4)  1  waft  incliucd  to  uttcilmt« 
it  f"  the  lonnation  of  sotDc  poison,  pos^bly  of  the  nature  of  a  ptomaine, 
in  the  iiitestinca  during  the  digestion  of  the  butchcr'a  meat. 

But  a  further  study  of  the  cliutctd  hiatoiy  of  migraine  brought 
out  such  a  strong  rplationship  To  gout.  Chat  {Ptactitioner.  1880)  I 
bpgaii  to  i*j?fpi.T't  thai  uric  uciJ  mighl  bp  [he  poisou  of  which  1  waf* 
in  Bearch,  and  i  tJierefoie  proceeded  to  eatiioftle  the  excretion  of  ut'ic 
acid  and  urea. 

At  (itfif  I  estimated  only  IIil*  cxtifction  of  twenty-four  hours,  and 
as  many  iti  my  liejidaches  lasted  only  a  portion  of  u  day,  I  got  indi^fimto 
PI  eoDt  radie(ory  results ;  but  when  1  separati^d  the  urine  excrcled 
during  the  headachi:  from  that  both  before  and  after  it,  a  delinite  and 
dietinct  relution  between  the  headache?  a:id  the  e-^cretion  of  urii::  acid 
at  onue  becaue  apparent— a  I'dation  which  I  have  ainco  found  both 
lu  myttelf  and  others,  in  very  numerous  instaocea,  quite  euilicient  to 
remove  the  tE^i-ult  out  ol  rhf  chapter  of  nccijlenlal  coincidt^nc^a.      But 
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th«  it^Ailachc  in  qupstioo,  as  iJcscrilK'd  by   Livr^in^  :iriU  f>t1ie[>.  LiLti 
utber  ioiportjiat  coacomitant  svuiptoms — aa  ^low  lii^U  teiiama^  jJuW. 
vol!  surface  and  extremitioti,  mental   (Jcpi«?H«io]i.   uud   'l^^'n^'ljnAliv"" 
for  eicettfoo.  mental  or  bodily,  ami  tlt^  uripg  dijrmp  the  hendaclie  is 
sco^J^  and  of  Litjli  colour  r^ml  ^jun  iR|-  ^rpuin' 

But  once  Imvjng  ncfllrwl  I  he  relation  oi  thin  hi-aidachp  to  rho  excre- 
tion of  urit  acid.  I  soon  notii-ed  lliril  cil';U  of  lis  k:un<:oniitttnt  symp- 
toms bore  exactly  the  same  reUtioH  Xf>  Ufit'  ai-jd.  that  *vk(?n  the  piiUi' 
WAiS  slow  bihI  of  high  U'ttsioo  ih<!rc  *uh  olwayfl  a  printer  cxcrrlton 
r.if  urip  ai^id  than  when  it  prcficntcd  the  opposite  characlor.  and  Ibti 
H«rue  wirli  ih**  mental  depression  and  Bcnnty  Hrifio. 

XitvT  this  ti  bttle  fiirrh(*r  i^xju-nmcn^sttiun  Urnughr  out  the  fjci 
thtii  the  txcrctioD  oE  uric  acid  was  completely  wttbin  aiy  ijontrol,  and 
tbAt  1  could  a1t<;r  it  frooi  day  to  dar  or  hour  to  hour  in  r^ither  dircctioa 
a!  pleiiiure  [Jonrmtl  of  Physioiorfi/.  vol,  viJi.)- 

1  now  i<>nn  found  nut  that  in  altering  the  iiPit?  acid  I  could  alter 
the  j^yntpComft  related  to  it :  that  when  I  proiJucedaiLill^-'Mgpil  excrc- 
ti"D  wi^li  jj|kdli_  I  pmilijiiy^j  ^)]p  [jg^rjnc'iip  mi^atftl  dt:prer*Mon,  cold 
nurfa^'i'.  ■?lf'\w  pulnc  and  sc-anty  urine,  and  that  when  1  stopped  the 
plild  oifiof<itkOD  miik  ou  acid  I  laamv^d  aII.  tke^e  symptoms  ;  so  that 
not  oaiy  had  1  ueijuired  the  pow^r  to  produce  or  removi'  tbe  beadache, 
but  I  had  jlIso  iho  power  to  fre*  or  ob^tnitt  the  c-aidllari^s,  to  iiflect 
the  tenaion  nf  the  pidse,  tbe  rate  of  the  hurt's  actitiiv  x-fid  Ifiun  to 
iuftuence  the  circulatJoa  in  tlif  brain,  akin,  kidueya,  and  prot»ably 
rhf  whok  b*fdy. 

Then  I  aUo  aooo  noticed  that  io  curing  a  headache  by  giving  an 
ncid  io  diminiflb  rbe  excretioa  of  uric;  acid,  1  aUvaya  prodiiced  a  certain 
JtukouDt  of  pricking  and  shoffling  pain  in  my  joiow  (generally'  in  tbos*; 
which  had  been  luoat  used  on  tlie  day  in  ijue^tion).  and  il  naturally 
occurred  t«  me  ibftt  the  uric  acid  w^h  held  buck  in  these  joints  and 
prwluEci^he  pwfw,  The  uric  acid  wbicb  failed  to  appear  in  tbti  urine 
mutl  bavc  gonp  aomi^whcrt.  Wbjtt  mote  naturul  Ihan  to  j^upfioae 
that  il  had  ln'i^n  remined  in  the  joints  (wh^ri*  in  gout  it  is  foundj, 
aud  lliat  the  pricking  paina  were  the  evidence  of  lE*  pn.'senuc  ? 

Then  on  turmoy  lo  Sir  A,  tJarrod.  I  found  that  he  had  dcacnbcd 
prwi^ty  aimiUr  jffint  paJna  ns  otcnrnujr  in  j^outy  subjects  immo- 
dittt«Iy  Mli*r  Mn'  in^jcMtun  cif  beer  of  wiue^  and  i\  very  litth*  invoati- 
aatitin  aulhmd  i<»  prov*^  mot  all  oeer^  und  uincs  arc  strongly  aeid, 
du  thai  a  very  urmpU*  explanation  eoTild  be  given  oT  tin"  Fait*. 

Since  that  1  bavt?  Found  uot  only  that  an  ntUxck  of  gout  or  rhcu- 

"  ■    ■     iTodni^fld  by  clvinj;  aflH.  but  thai  what  I  had  observed 

■  •\'^\*'  inwtnnee  of  a  j^eneral  Iha,  und  that  all  aubslance^ 
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which  increase  the  solubility  of  jrio  aoid  inoreaac  ife  ascietioQ  in  the 
uTLDe  and  do  gowlui  thodii  jOiUit  troublAg  which  arc  due  to  its  irntntiiig 
preBenee  ;  while  converseh-  all  subetflncps  which  diminiah  ihi?  solubilit}* 


of  uric  fl«id,  diminighitfl  pxjrrtion  in  (he  urine,  and  all 

jyjitB  and  othrr  fi b ro u^tr lie tu res  which  are'ilue  Lo  its 


cm,  qimim^n  ih  pxr 
iTrir^tioiis  in  jai#itB  and  oth' 
prcacnce.  And  the  cflpillBij'  circulafioa  now  tells  ua  in  a  moment  wbfrrc 
the  uric  acid  is.  v^hcther  in  the  blcod.  in  which  coac  the  circulaljon  will 
Ap  qlaw.  or  in  the  fibrous  tiflsueH  outeide  the  TMBels,  ta  which  caee  the 
y  rirculiition  will  be  quirk,  just  Id  proportion  as  the  blood  contaieifl  liltin 
uricdcid-     Urii:  jiC^HTTan  iiowbew-enHsitpafistft  throuf^h  ihedrculuCii^iu, 

On  such  coiJiparatively  Himple  facte  and  ubsecvHtioiis  the  whole 
of  my  writinpft  have  been  baaed,  and  a^  aide  iwuea  I  have  been  Ii^d  lo 
TfAfon  on  rhe  patboloj^y  of  itpilop^y,  in  Home  cn^os  nf  whkh  I  found 
exactly  aimilar  flnctaations  in  Chp  excretion  of  urio  avid  to  those  met 
with  in  miy^rain^,  thus  explaining  n  ehnieAl  Tvlntioiihhip  between  th?a<? 
two  dii^jises  ;vhii:h  had  long  been  known  and  wnttoii  about — also  on 
the  pathology  of  1  heumAti.H.in  nnd  rheumatoid  disease,  the  rauaaUon 
of  Bri^hTA  difice^c.  and  diabetes^  Raynaud^e  diaetLae,  nnd  paroxyamai 
h>^tDoglobiniiria  und  antemta. 

Sut  if  iiiic  nHd  af!ecla  th^?  capiUarieB  in  the  way  aod  to  the  extvnt 
which  I  chiiin  *hat  it  iiw^,  il  will  easily  be  urideratood  that  it.  must 
iotiuence  ktr  good  or  e\-il  the  functioEi,  uutrition  and  6lrur.tu[e  of  every 
orean  eud  tii^sue  of  the  body,  ttotn  the  skin  outside  to  the  moat  neutral 
fibrcfl  of  the  apinal  rard  and  braiD  within.  And  when  they  have  looked 
carefully  into  the  efTeeU  which  nrh  acid  produceti  in  ibe  cauaalion 
al  fatigue,  ^ni]  the  way  in  which  it  briny^a  about  a  rise  or  fall  in  the 
formation  and  I'xi^r^tiun  of  ureal,  I  think  that  nn  nnc  will  have  any 
difficulty  in  admitUnj^  ita  enormouB  power  over  the  mcfaboliam  ui  tht 
whole  body  (aec  aluo  "  DiH  and  Food,"  chapters  t.  and  ij-}.  And 
beaidea,  any  one  can  seo  \a  a  moment  that  the  capillary  circulation 
of  a  t-aker  nf  flesh  and  lea  in  alwapi  much  rIowpt  than  that  of  one 
whn  ulwlainfi  from  tht^e  jiohons, 

Nuturalty  the  .>^ubject  is  n^t  fiv  eJmple  as  might  api>ear  from  ihin 
outline,  but  thut  will  be  sufHciently  evident  when  we  come  to  deal  wifJi 
the  poin^H  in  detail,  and  I  shall  endeavour  a»  far  as  pofisible  to  conduct 
my  reader  chrouj/h  ihe  ^ame  coiirs**  of  reasoning  that  1  mya<?if  {ollowpd, 
ao  ihat  1  may  ej*cape  the  omwaion  of  rtny  important  points. 

Bi'forr  troin^  on  to  dn  thj4  I  aball  ju.vt  mentJun  ^Iiorliy  aome  pa^Hu^ea 
in  th*^  writings  of  Sir  A-  tiarrod.  Dr.  Liveing  and  others,  which  iiuvc 
liad  impf^rUnt  inflnenee  in  j^haping  the  ooutbg  of  my  inveatigationH- 

Sir  Alfred  tiHrrod  says?  {"  tlont  atid  Rheumatic  Gout/'  ed.  iii,,  p,  li) : 
'  iJnlr»iK  whu  lived  itbouE  the  Jari^r  haif  of  the  second  centurv,  wua 
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of  o^nitia  tkir  gout  vulk  cbummI  bv  uome  unnatuial  uf^E^umiilAticD  ol 
mnltri^  in  the  j"*rl  affi^ctiKi.  Tbt«e  mattrfB  were  supposed  to  con- 
a^t  of  pliJc^ni.  bilr.  blood,  or  a  mixturf:  of  tbesL-  fluida,  and  clialL: -stoned 
Meff  coiibiiiLTi^d  tLi  be  formed  by  thcjr  concretion  or  eobdifiiiitJonJ' 

(lut  knovlcdf^  now  in  tbe  twfutioth  century,  ntight  bo  txprii^i^ 
JO  ftlmoaL  lbL>  sATne  wordA  J!  w&  substitute  "  uric  qcid  ''  lor  "  phlegm, 
bilr  nod  blood/' 

On  a  pteviuua  pi^^e  Sir  A.  Garrod  saya  (p.  ^,  prev.  ref.)  :  '^  It  Ij^ 
bv  no  meuuA  rare  l^j  hear  o1  inflaaimutioQ  of  »i  joint  bv  one  practi- 
tLonur  eiiUiHi  fioni.  by  unotbcr  rbi^arDLkUtni,  nni  b^'  u  third  rheumutfic 
gont,"  And  11  il  sbould  appear  in  the  folJowJng  pn^  that  my  work 
tendfl  to  abow  tbat  ibA^A  mor^  or  le^a  dmrinrT  clinical  eoaditiciih  may 
t\\  he  iue  to  uccumulutioD  a[  nni;  &citl.  [  hupi^  this  vvHl  [itjt  be  re^rded 
Ttti  n  Bt«|i  backward,  but  r&tber  its  ah  advauixv  iu  that,  with  gr<^at«r 
kitowl^i;^  oE  th«  chemical  and  phyuicjii  properties  of  unc  ticid,  wo  aft* 
now  abJe  t^  underfttuud  how  rt  may  produce  vi^r^-  dtfferpnt  elinicnl 
pjflurea  ttocordin^  ki  the  rim*?  during  which  it  aclE,  accnrding  to  the 
jjiuLUtity  in  which  it  ih  preeent.  and  AiTJ>rdiiig  m]»c  to  rhe  mt^biibolic 
Activity  as  wf!l  as  the  flTructuri:,  vascultirlty  end  general  anatomical 
nrrangement  of  the  tJflHue  on  which  it  at-Cs, 

And  we  may  think  rather  that  the  diacrcpanr'ta  of  opinion  which 
Sir  A.  Garrod  mentionfl  reflect  credit  nn  our  profession,  who  failed 
to  delect  casentifll  differences  whore  nature  had  placr?d  nono.  FurHier 
on  8ir  A.  (iHrrcjcl  snys  (p.  275),  "  The  uausee  which  predisposf-  to  yotit 
ilvJopendcatly  of  individual  pt^culiaritr  arc  titbef  stlch  as  produc-i<  an 
incTciiMrd  formatLon  of  uric  acid  in  the  ayfltem,  or  lead  to  its  retention 
m  the  blood," 

And  in  the  LumleiftD  Tjecturee  {Bnfiak  Medical  Journal,  January, 
IWll,  p.  ZiVJ),  \\i>  says-  *' May  ir  no!  ho  the  case  that  when  uric  ncid 
rxi4l«  tu  the  blood  it  is  attructc^l  difTcii'iitly  by  difTcLvitt  orf^uup.  and 
tJiUA  the  spleen  and  Uver  more  frequently  contain  appreciable  quau- 
tTt^ra  than  otbcj  haaucB  f  Ur,  Bf;nin.  may  it  not  be  that  in  some  o^^■flnft, 
jui  the  flpWn.  the  r^ubfltunce  of  which,  il  tint  acid  during  life  rapidlj' 
htvomn  «o  aft^r  deatb,  while  the  btood  remains  strongly  alkuEine,  the 
uric  acid  bj.'<'rme»  Ivva  soluble  and  more  e^tly  retained.'^ 

I  «<hull  presently  show  liciH  I  wns  led  by  my  rebuitsH  and  without 
utiy  knowledge  of  f^xr  A.  Cluirod^a  remarka«  to  heUc^Ye  that  exccM  of 
uhr  tt^id  m  thr  blood  atid  body  arc  afmust  ni^ver  duf  to  incrcat^ 
IcMTnation,  but  generally  to  failure  of  e^erolion  for  retention) ;  (ind  that 
llipn.  liBvin^^  obpurrvod  that  I  was  always  able  with  alknhi*^  to  increase 
And  with  acwia  to  diminish  the  exrrption,  1  adopted  {JimTintf  oj 
Pkyiiciog^,  vol  viii_)  Sir  A.  Oarrod's  obovcquotcd  suggeftlivu  lo 
ci]il«in  xny  retult^*  and  have  continued  to  use  it  ever  j)inre. 
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With  r**gard  (o  load  Sir  A.  Gurrod  aays  (p,  :i4,"l),  "  It.  would  appear, 
llierefore,  that  in  individuals  impre^naW  with  lead  tbelilood  Wfimea 
loaili-'l  with  uric  ai^id,  not  from  its  increaspd  formation,  but  from  if« 
i  II I  pf  rf w  t  c  Kcrc  tion .' ' 

My  reapitrohea  acorn  to  mc  to  ehow  thot  tho  blof>d  never  becomes 
lna.de(t  with  uric  ndd  <>xccpt  a^  thf  renult  uf  ex<?p?^Mvo  introiiicMoa 
(ttesh,  ti-a,  &c.).  iollrtweii  by  or  actia^  in  conjunction  wiili  niLp(^ff*Hil 
eKiireticin,  mid  such  imperfect  oipretion  (or  retAQtion)  is  aulhlffBBr  to 
ai'Cyunt  for  the  largest  quantilJe*  I  have  ever  seen  in  the  human  body, 
HO  tbnt  theri?  i*  no  need  of  cjcpfli^ive  fonuatiou  na  an  expifluatioc, 
I  do  not  asasn  that  GxcesPive  forroafion  oever  ociMlfB,  llUl!  Wlf^  that 
r  have  not  mat  with  may  cocdiiaive  proof  of  its  oecnrrpDcp.  wliile  nl) 
T.bi?  phi-noinL'Hu  of  diaease  can  be  conipltrlely  cAplainotl  by  ihv  oriinary 
fofttintion  of  nfic  nuid.  plus  a  certain  quantilj  of  it  intrcHliued  ready 
formed  in  iood.  without  poatulnting  the  es'ceesivc  fortnatioii  of  a  singl? 
ifmin  t^ee  fig.  7'-l). 

ll  Ts  ncift'  also  j'vident  that  if  my  own  suf!erinps  had  hi'pn  due  to 
foniiation  tliey  would  Imve  remaLned  Ineurablet  a.9  1  t^hould  have  goue 
on  forming  Pxcesa  of  imc  ai^id  on  any  diet.  But  th?  above- mi^ntiounl 
ri(j;ure  ^howo  that  tluG  ha^  eloI  betn  bo,  and  1  have  been  cured  muinty 
by  ^stopping  nil  avoidable  intrcKluction. 

The  ktJ?  ;*ir  W.  Roberta  says  ("  iTrinary  and  Renol  Diseflses/' 
p-d.  iv..  p-  7.'^):  ""It  rnjiy  be  n-Karded  n-i  probable  that  the  detective 
power  of  thj  kidneys  tu  eliojiuutc  urb  auid  in  >jout  atiaea  from  a 
dimmiEibed  ulkalcfloence  of  the  blood/' 

From  my  point  of  x-i<^«  it  hoa  nothio*?  "whatcvGr  to  do  with  the 
kidneys  :  the  urul4>fl  are  not  in  ^olotioTi  in  the  bbod,  ond  are  not  brought 
Lo  them  ;  when  they  have  been  gi>t  into  Rolution  by  an  alka,1i  and  come 
to  the  kidnevi  iK-y  ore  cjtcreted  faat  euouph, 

liat  ocithpr  8ir  A,  Garrod  nor  His  W.  Hohcrte  knew  what  1  fnund 
uat,  thnt  the  exctE-rioD  of  uiic  acid  can  h'.-  made  to  vary  at  any  time 
and  in  any  dirfctioti — a  discovery  which  not  only  enabled  me  to  i??qjUin 
all  tUe  symptomf^  of  the  uric  acid  headache,  hut  also  showed  me  r\\e 
way  in  which,  by  the  cradual  accumulation  of  small  (juiintitiee,  very 
lOT^e  amouale  of  urat*  tome  eventually  t<i  be  stored  or  retained  in 
Ihp  body  without  any  eKoesBive  formation  having  tal;cn  plnce.  It 
also  showed  me  tlinx  the  dolly  physiological  duftufltiona  in  the  excre- 
lion  of  urii"  jLi^id  nre  due  lo  the  same  cause,  und  depend  on  the  amount 
of  Bc]venl.alkjUiJn  the  L'lrculation,  the  Kreat'Cflt  exi^v&tion  of  the  duv 
occurring  in  what  Kir  W.  Roherta  haa  called  the  "  atkaljae  tide/'  and 
Ihe  &ma,ilest  txcn'Uon  in  the  hi^U  acidity  period  of  the  night, 

And  not  only  i*  thi**  so»  but  it  ia  eaay  to  demonstrate  that  thia  well- 
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kodWD  large  cxcreEion  id  th^  "  alkaline  tide  ^*  is  oot  due  U>  foi'ina,1,ioii  ^ 
for  if  &  dme  oi  alWi  is  token  at  bedtioie  far  Mvcml  olghtd.  lliere  ia  an 
increaaudcJG^MUonaf  im&auEl  duiio^  ttie  tJ^^bt,  and  then  the  '*  alkaline 
tiJn  "  "?st'retiou  U  oorrespijnnljugh'  iliminiflhcil  till  uttGv  alow  dav^s 
fliP  hoDrTy  escr€t.ir)D  ir  olmoat  equal  all  ihrougb  the  day  and  nigtit. 

1  wtuiTiTITkfi'fxraiH  liorr  net:  word  to  mprt^ss  my  gieat  rewpHn't  for 
Uir  mflgniricent  flork  of  Sir  A  Uflrrod,  which,  founded  ae  it  ia  on 
cxporimental  rcacftrch  of  the  taoat  flccuratc  kind,  rauet  for  &  Jong 
time  to  L'omc  remain  a  landmark  ft>r  all  those  who  work  at  oric  ocid. 

Aird  if  til  a  fett'  pninls  I  hnvc  vi'otured  to  pivc  othi^r  enplnnntioim 
i^l  thf  fart.s  than  those  lie  sija^eftla.  or  to  think  that  In  flomi-  Few  i»f 
hia  rcsulta  he  may  have  lieeD  miBlf:d  by  the  working  nl  a  lesft  perfei't 
proce^  than  *hiit  I  have  uaei,  that  has  oevcr  prcvontpd  me  from  seeing 
how  groiirly  I  am  indebted  to  the  uarpful  records  ot  hjfl  ouperimcot^tl 
work,  Aod  to  his  valuable  HUggcj^tion^  founiled  upon  it. 

To  Dr.  Livein^'a  very  inlereeting  work  on  headarhe  1  am  Indehtpdn 
not  oniy  for  a  knowledge  nf  the  ii<lation^liip  iif  ini^rarTie  tii  gi^iit.  hut 
to[  that  of  the  reUtionaliip  of  migraine  to  epilepsy  and  of  both  to 

lI,  and  it  waa  his  quotatiou  from  du  Bois  licvmond  and  others  that 
Ted  me  to  look  for  a  Uric  aoid  reu^ctiou  in  cpilopay  aimilar  to  that  1  hnd 
foucd  in  mjgTHint:. 

dinee  the  lirfit  edition  of  this  IxMik  appeared  (li^2)  I  have  niadu 
two  disi^ovpTiefl  with  regard  lo  the  luvusarion  of  disense  by  urio  ni'v\  ; 
tiiat  'A  all  1  found  that  unc  acid  taken  by  tlie  moulh  paaaed  into  the 
blood,  aiid  thdt  if  tbia  tloid  is  kept  in  a  condition  to  hold  it  in  fiolatjoa, 
it,  will  rnmaia  in  the  blood  till  the  kidney  has  time  to  pass  the  whole 
of  it  iaro  ihe  urine  ;  ao  thai  of  12  gra,  taken  by  the  mouth  aome  ill 
ot  11  gre.  eikn  he  (jhljiined  from  the  urine  within  three  nr  four  days 
tUlcr  it  has  bei-n  swnll<iwed,  (See  Journtd  of  Pfif/atti^^yft/,  vol,  sv.. 
p,  I'^iT.)  Now  this  hringa  to  the  front  two  import«ot  point-s  :  {1) 
That  the  urio  acid  exoreted  normaily  in  the  urine  comca  from  two 

iKea,  (>')  the  uno  acid  fomipfl  in  the  body  out  of  nitrogenous  food 
d  [fi)  the  urii'  arid  Jntrodueed  into  the  body  in  meat,  meat  e^tra^ts, 
MJUp>  tcfln  culTcc.  Ac.  all  of  whii'h  coiitftin  it  in  tunnidernbli?  quniitity, 
{'£)  Thnt  m  ao  far  aa  the  mothid  process?  of  whiL^h  I  t^hall  npe^k  in 
tiir  folluwm^  P'^gfs  ore  doe  to  iia  exi?eiiii  of  urw  dtad  in  tbe  blood,  th'^y 
can  bd  pro^fiioed  at  pleasure  feiraply  hy  takinp  that  -miwtiiDce  by  the 
mouth,  anil  thus  auy  one  who  wiahes  to  do  tio  ean  repent  my  c>x|i4'ri- 
menTrt  and  HAtisfy  lum^elf  as  to  their  tnith, 

Aa  rr^arda  the  quantity  of  urii;  acid  in  meat^  meat  extrdcta,  soup, 
Acm  it  ifl  Q«oas»ry  to  bear  in  mind  the  foUowmg  points  :— 

Not  to  ({O  deeply  iuto  the^irctical  i^hcmifitry^  it  may  be  aaid  tbat 
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[layurBft's  pHK-esa  far  the  eBlinwiioii  of  uric  acid  ifi  urinv.  vrbi«b 
havL'  u^etl  ihtouphouT  mv  rc^cnrchrfl,  cHtimAtw  as  iitic  acid  not  onl' 
hhc*  uri("  ftcid  pfpsent  in  that  Huid,  but  also  a  ccttoin  amcunt  of  xant 
UxpoxuDthia,  or  otb«r  memb«r«  of  the  xnatlib  grouP' 

Thi*<  process,  tliprefore.  estimates  rhe  nmounl  of  nnc  acid  lixi  W 
in  pioporlion  ttt  iW  amotiiif   of   iheM-   \4nlhin  bodie?^  pre^'ut  ;  bu' 
inasmuch  u»  urine  contains  onJy  very  small  quantitiea  of  theoe  xaDthi 
tbe  error  frara  thlj*  source,  bo  loup  as  tin-  procrae  ia  »pplied  to  oritie; 
i^  not  grpjit.     tionip  Vp'titers  oo  these  pubjecta  apeak  of  uric  ficiJd  aiul 
tbe  lanrbiD  Vwdics  not  as  the  xHnthin  group  but  ae  th»  Alloicur  gn^uflH 
or  JiB  tbi>  puriii  group,  auuonlmg  lo  the  njimi?  of  a  t'erlain  tlnfmica^^ 
conjbiaatioD  wbicb  ia  auppoaud  to  form  the  baais  of  the  wboli-  group 
]  mcntioD  this  mei^ly  that  rhooe  who  are  not  followini?  tbc  bterst 
ol  tb<*  subject  ahould  oor  be  ftmfuHpii  by  dp*  Ctinica  wh^^h  vany 
new  diHooveriea  or  cbang^H  iq  ehen^ical  formulas 

Ail  mpi  witb  in  humnn  uritie^  iirrr'  dcid  coDlHbuf^A  front  fQ|ii-liff 
bu  five-ajxthft  of  tbe  whole  group,  and  the  remaining  oiie-£ftb  or  o 
ftUth  is  madt  up  of  the  xan^bin  bodica.  I  am  therefore  culbnif  ( 
whok'  ijrouf*  by  Ihr  name  of  its  chief  conatituctilH  tbe  other  wntt? 
have  oQH  uarar  lor  tbe  whole  group,  in  which  (be  welUkuown  chi 
coustitUBUC  iH  tix^rged. 

When,  bowi'ver.  the  process  is  npplied  to  extraelB  of  mHWrip.  blw 
and   olhr^r   lis^^ueH.    ^%hkh    i-uutaiu   coiuiidetable   quantities   of    th 
xttQthic  bodies  in  addition  to  a  litlle  utit-  acid,  the  error  may  obviousl 
bti  ver^'^  lurge  indeed,   and  what  is  reckoned   as  utic  acid  may  no 
chemieaUy  speaking,  be  that  nubstaui^t  at  all. 

If  ihia  wa*   a   work  on   Physiological   CbemiBtry,  the  error  th 
intro<fuo*fi  would  iin  doubt  be  a  very  serioua  one.     I  ahiiddrt  to  thinl 
of  the  nuraber  of  atoms  of  oxygeu  that  1  bave  inadvertently  added  o 
to  the  xanthitiB  contained  in  muscle  by  reckoning  them  na  uric  noid- 

But  na  we  are  dealing  uitb  pbyalolfigy  and  pntbolo^'  alone,  it 
uaay   lo  diow    That   tbe   ehemioa]    lUKccuracy   above-mentioned   h 
matter  of  no  coDBeiiueni:e,  Indeed  it  has  probably  been  an  advan 
for  as  I  liVc  poiuk-d  out  it  iiiAkea  abaoluEely  no  difTereniic  lu  phyaio- 
lo^cjil  and  potholo^ii;a)  renults  whether  a  man  svialiows  two  graiuB 
of  hypoxucthju,  xanthiu,  caffeine.  tbcobTominc,  or  uric  add  itavlf; 
aW   these  ^ubatariceid  alike   produce  obtiruoted  capitlari^,  hi^h  blood 
proti&iire,   headache,   mental  depreeeiou,   scanty  d4!<reliona,  and  a  large 
excivtion  of  a  subMt£Dce  eetimared  ax  uric  ncid  tn  tiie  urine  by  Ha 
craft  B  prouci9A. 

fin  Ihi?  other  bund,  if  I  had  t^sttimated  only  the  tme  udc  acid 
miiecK  I  abould  have  iiuite  wiwed  tbe  explanation  of  ita  phv-siolopu 
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nod  pikihoio^ical  effect,  and  we  umi»C  not  ffirgel  rhj.*  po'inij*  mpntiom^ 
at  the  tx^iponing  of  tilt  c'1tMpt«r.  liiot  m>  wliofti  niHMrfi  irrigiiiaiBi 
Kith  mv  nliBcrvfltion  tliflt  a  f-crloin  f*>rm  of  lirni^itic  ».*  muilf  rtor»e 
Sv  calinfi  meat,  me*il  soup,  oi  uieaT  exirot^Ts,  utid  jw  luhiI  or  prevented 
by  abfif auufip  froTU  l^em 

If  jidvsiologicfll  chrmiatry  fj*  I'nmti.  musrle  cnufiiiiis  orili'  a  very 
biiiaII  ijuHctily  uF  Uuc  uriv;  wid,  but  a  t'uiiHider:jlilr  ([iijintJlv  nf  xiiti- 
Ihiiu  whicli  arc  ptyftioloni^ftUy  cad  patholuga-ully  identical  with  it, 
and  difrcT  from  it  chemioaUy  Tuercly  lu  l\it-  aliH^ncr  oF  ont  or  nioti^ 
»toni«  vi  osygen. 

Tti»  explanattoQ  is  thvreFore  complete  ;  m«?at  prodticua  the  head- 
ache hy  ini.rotlijr.Jiig  inlu  tht^  bfHly  Had  IiIihkI  nrie  ;icid  plug  suhs^tnepa 
uF  ibc  xaQihin  group,  and  thu  samr-  iLt-ndnehr.'  ^tud  viable  hluniug  ftt 
the  cttfilUxrj'  cireulfllion  can  be  pnxJueed  at  vmH  by  swallowint-  «iiy 
one  of  fhccw  riubntantee  in  a  atat*  of  compwmtive  chcmi<ral  puntv. 

I  have  (dJ  along  felt  that  to  applyiog  Hjiycraft's  protffts  It»  ^itTuola 
of  risaues  I  was  vallcin^  on  dnn^erous  f^ound  a:;  Tt-gards  tbeori?ttc!iil 
i*b«nvJHlTy,  *ad  1  have,  therefore,  been  tureful  Ut  jKiitit  out  (ed-  ii.. 
p.  ^^&5d}  tliat.  wLi]«  1  %s.vo  lig;ure»  id  the  amouat  of  uric  acid  found  in 
various  flojmel  foodj  bv  ihia  ptocts?,  the  only  aatiefactory  t^dl  of  the 
ttmoitnt«  of  tLe«e  uric  acid  compoLinde  containixl  in  tbcm  iq  thp  phy- 
tiologiral  oQ«  o1  eaiiiJ|C  ii  Icqowq  tjuuntity  of  tbe  BubutdEic^  id  4ju«e' 
[ion  and  wutebing  the  ef!eil?i  oti  excretion  in  fhp  iiriQo  {ni^  figur^^  in 
thapter  ui-  und  *?WwWe.J  And  this  ;'.aa  be  dime  rtilhout  atiy  lear 
rr^D  of  theoroticat  chemistry,  far  a&  jcthnthin,  hyposanthin^  &c.,  have 
'tttly  '■e-en  found  a*  mere  trflcea  in  urine,  (t  fnllows  thai  the  relatively 
iv^Dsiderubk'  ^uantili^  of  Chc^i^  substances  coutaicod  in  in«ai  food 
miut  bo  largely  cwnveried  into  urie  add  by  the  addition  of  oiyyen 
in  ttieir  pawfcjre  ihttnigh  the  hody 

My  M".-ond  diMnwntyn  wlLi;;b  v.a»  t*A  a  large  exl^nl  u  ri^uli  u1  tlii- 
Arsl.  «tna  that  imc  Mjld  vrhfa  preseut  in  excwa  in  the  blo(>d  nficct^ 
jt4  i-iualliy  in  aa  impi>TtjkOt  munner.  proilucing  tbe  changra  met  witb 
LU  anoeruiiL,  |>fir<ixpaDifil  hjeinoj|!LobJtiuria  and  otiier  dtfleaee^,  atui  also 
oounteTiicting  th«  «tfeoia  of  iron  and  preventing  it  from  buUding  iLp 
rhr  bhirxl  nhd  curing  tUvae  diseaHep,  if  indeed  ironbu^  finy  sut^h  nciion. 
wliieb,  as  «e  bIiuII  ow  Inter  on   ib  more  than  doubtful, 

Thue  1  found  not  only  that  by  udminiatering  unc  acid  I  could  cou- 
kifol  Ihv  valne  of  the  b!*M>d  di'Oiniul  (hgmoglob_LQ  divided  bv  red  cells] 

rnymii  and  others  but  that  my  own  bltrud  ducLinal  itctuajly  vany 

with  \\iv  ijuacitity  M  uru'  Acid  j/iissing  ^^Utf UglLJlJU^"  ^^'  tiriiie.  Now 
It    hull  htvi',  pouiTod  out  hy  (jtluT  ubberviTa  that  tW  blood  det'im<il 
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m  coninmtily  hi^h  in  thr'  Diornmg  nnJ  low  in  the  ^Teniiig.  and  thm  is 
not  line  to  tlic  espLimition  ihvy  give,  bnl  simply  la  the  (art-  thai  but] 
littli*  uric  m:.\A  pa,9svs  through  the  blgyJ  at  pight  find  a  gtH*d_dBftl_tu] 
aoy ;  antiTlilTTitn  be  proved  by  makioK  t lie  uric  acid  PKcretion  m 
the  aight  Inrp?  and  thai  of  the  da)'  nmdln  and  then  the  blood  decimal 
IB  tcund  to  bo  low  in  iho  moroing  and  high  In  the  avemug,  just  the 
FGverHe  of  Jt«i  uhuaI  movement  (nee  tig   ^3).     We  shall  aIso  aee  in  the 
following  ohajitiTs  thiit.  urir  ntid  nffeclh  not  only  the  binod.  bur  in- 
Hu^'ncos  m  a  similar  way  ihe  fiuictiuu,  nutrition,  and  eventually  Hie 
atruoture  ol  every  organ  and  tiaaue  in  the  body,  and  aa  rcgttrda  infeo- 
ttoue  ilipeusti)  hufl  In  Aome  niH^s  ^i  more  importaaF  inHuent^e  fh^n  the 
mkrobi-0  iheinu^Jvee^-     A»  regards  thi;  li^uaM.  i(  uontroU  not  only  their 
nutrition  but  al^o  their  ^reat  physiologicnl  fiinrlionH,  the  ptiKiiirlioTi 
of  eoiTgy  and  the  jirudm^tion  nf  heitt)  Lo  an  i-xlent  wUicH,  acting    ha. 
it  doua  (rcim  hour  lo  hour  throughout  thr  whole  of  life,  cannot  but  b«j 
oi  enonnous  importance.  | 

But  more  roopnt  iidvanees  h&vo  oariit^d  m  iu.t  beyond  thiB,  and  we 
can  now  toiy,  witli  absolute  t'ertftiDtVf  that  uric  acid  controls  and  eondt' 
tiouB  the  cjipillar/  cixcuiiition  of  ths  whole  body  (and  thiF^  control  can 
be  (kmour^trated  in  li^aa^tlmn  a  mjnute,  aud  hy  any  une  witLoat  inatru- 
irienta),  and  Thus  tegulat*«  the  iIo5Kl_£reBaurc,  the  heart's  irtiou,  the 
nutritton  of  the  heart  and  veati^lfl,  the  nutrition  of  tho  tiu^upe^  and  all 
the  mot^bnlm  phpnomena  whieh  coniitirul,-  thp  life  of  the  body  to  ita" 
minutsaT  vv\h, 

Kor  ihe  f^rannlosjirecipitftted  in  the  blood  by  chtoride  of  ammfiniurii 
iind  tiral  Nii-niiionel  in  the  fourth  ttiitirm,  provCj  on  further  iavcHtijia' 
tioD,  lo  bu  ao  aJ>aohito)v'  ceruiu  guide  tij  ihe  i^uantity  of  uric  at^id  in 
the  blood  aud  urine  ;  ForreapondiDg  absolutely  ^th  this  In  pathology, 
drug  uotiou  and  phvsiolo^\  and  under  all  times  and  conditiona.  So 
that  ftitb  drugs  tt  is  poBsible  to  change  the  number  of  graniilea  m  the 
blotjd  from  n  reltlion  to  thi-  n^l  ijelb  of  say  t  to  ;10  or  1—40  up  lo  a 
relftUou  of  1  to  o,  1  to  ^,  or  even  1 — I,  and  to  do  thiu  at  auy  time  aiui 
at  plf'juure.     (See  chapter  iii.) 

But  With  Thi«  change  in^the  number  ot  ^ranulea  tn  the  blood,  ^^u-^ 
al»o  and  always  a  correeponding  L-hange  in  the  quiintity  of  urie  aeid 
in  the  urifle.  and  a  change  tn  the  capillary  eireuUtion  of  the  whole  hody^ 

And  liie  Cftpilhiry  eirculation  conditions  the  blood  priMc^ure  and  tbi^ 
rate  of  the  heart's  action,  and  many  other  phenomena  both  circulatory 
nnd  nictabohc  dcpi^ndent  on  theao. 

With  a  amali  number  of  granules  in  the  blood  l—'JU  the  nnpillar)' 
i'ireuluiion  ia  cjuick,  *o  that  V.  R.  {--  Capillary  Reflux,  nee  chapter  v.) 
in  only  3 — '1  half  seeonda.  tb^  blood  pressure  in  low.  UiO  mm.  of  mercary. 
and  the  hriirrs  aclii^n  le  quick,  above  72. 
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With  tt  lergc  number  of  pianules  in  the  blood,  whether  produced 
hy  dnigs  r>r  due  to  pkyniolr>|zica]  cb^ngea,  diet  i>r  other  Jiiitural  cquacs. 
ihp  capiUarr  cifculation  i?i  slnw.  ao  thfttC.  R.  iafl — IC  or  12  half  sefonds, 
IT   120 — 140  nr  nbove.  and  the  bearr'ft  action 


and  h!oi 

With  ibe  small  mimbcr  of  |i;ranules  in  tbe  bbod  and  quick  capdlarv 
eirculation,  low  blood  preiigiirc  aod  quick  pulse,  Roe^i  th*'  pitthologfDrtI 
CO  nd;  tion — fever 

And  with  a  l&rgv  number  of  granulca  in  the  blood,  ninw  cti-pillary 
cirfulation.  high  blood  pref^wuri*  and  nlnw  pulse,  e,om  Ihc  patholopicul 
condition — ^Brighl^a  disease. 

And  the  one  pathological  condition  can  be  diAtinguiahed  from  th-* 
other  with  abaoEutt-  c^^rtAinty^  and  in  ]v»b  thikn  half  a  minnte,  by  ^nupni; 
C.  It.  with  the  tip  of  th*  fiuf^er 

And  the  whole  of  iheso  phenomena,  itric  acid  in  blood  ami  urine. 
bhxHi  ^anulea.  capillary  eiruulution,  blood  preflaiire,  and  numifrous 
tonditionj*  of  nutrition  de^K-udcnt  en  capdlary  irircuhi.tKHi  and  bloo<f 
procure,  Qot  only  alwaj-a  nlt«r  together  and  cQ^■eJ^poad^  but  can  he 
made  to  a]t«r  at  pleasure,  and  in  nnjr  direction  by  drugs  which  have 
long  been  Uqqwd  to  contrn!  the  Jimoiint  of  uric  acid  in  the  urine. 

Thus,  any  accurals  measurement  of  capillary  circulation  or  blowl 
preBsure  and  their  reaiille  is  a  measure  of  the  urio  acid  in  the  urine  and 
blood,  because  the  uric  acid  controls  the  circulation. 

Thu&.  we  can  not  only  ivay  that  meat  produced  the  uric  aeid  head- 
ache by  intrcKlucmg  uric  aeid  and  xanthin  into  the  body,  but  we  can 
demonitrule  with  case  and  certainty  that  every  symptom  that  actual- 
jmni«l  rhal  lieHdaL-lie  wa*  the  effect  of  the  exce^  of  uric  acid  ou  the 
fvpilbuy  drviilalion,  Aod  the  blood  ptcaaure  nnd  the  phenomena  thesr- 
cODCtol. 

VS'o  cah  demonairale  uleo,  that  the  headache  and  all  its  aympbomii 
vau  be  produeed  by  Rwnllowing  either  uric  acid  or  any  one  of  half  a 
flojron  fortnH  of  xanthin  in  known  ^luactity,  nDtX  that  the  headache  and 
aU  il«  AymjiEimih  diKa[)p<'ur  nnd  reJnnin  abi^ient  il  ihp  bhioil  is  kept  in 
itr  of  physiological  purity  nnd  freedom  from  uric  acid  [absoluio 
lorn  la  of  oour^^e  rnpn^inible). 

Thai  tliis  i^hitiv^  Jrcrdom  can  be  produccii  either  by  diet  which 
Wvi'-i^HiT  tlio  poiflonriUH  xanthina  of  flpsh  and  tea  aOil  similar  eub- 
fliAiiciv  (which  !■  far  liie  nest  way  of  producing  it),  or  by  drugs  whii'h 
dirti-'tiy  i-lvnt  iho  blocid  by  forminj^  inHuluhle  comi^Kiunila  wi|p  ^j^r^  ^^^^jil 
whik  not  aidmR  it*  r.bmi&aijon  from  the  body,  or  by  thoao  other  dru^s 
which  elear  the  blood  Lv  cgectiap  elimination  tfiiou^  the  kidneye- 

Bui    *ith   thw  pwlfitive   freedom,   however  produced^  wdl  go  free 
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rnpiUarv^  circufatjoa  and  quick  C.  R.,  aod  its  eSuci  normal  bWd 
pr^tfsurc, ;  and  tbe  heAdacht^  and  all  ita  phenomena  wiJI  depart  and 
rcin*iio  absent  so  lonp  oa  the  ireodom  ai  Hood  fmm  esocss  of  une  acid 
Hfid  granuips  t^  maintained. 

I  know  of  no  proof  at  the  reality  of  aoy  knowledge  savf  tJje  power 
o!  conlrol  wtiirli  it  giyps  in  arlion  :  ji.nd  I  may  f*ay  Ibat  mj  powpr  over 
the  urit;  acid  lieaducht  and  tht  circuhitioQ  conditions  which  determine 
It.  is  now  little  if  anythinp  abort  of  abaulnte  :  but  those  who  read  the 
foUoivjof;  rhoplfitTi  must  lorm  their  o*\ti  judgment  on  thia  mutter. 

Then,  as  the  urio  acid  headaohe  k  a  fucelional  disturhatirp  of  cireu- 
latiou,  H.nd  the  e[]it4]mp  of  a  wide  fiM  in  piilhrilogy,  tbe  power  over 
]t  ejitends  in  v/triouA  dLrectioa^  into  Uial  titild,  more  i^pt^rLully  to  ihiji 
diaeoaes  connected  with  the  cirtutaHon,  &nd  here  agmn  (>ower  if  not 
absolute,  is  eertainly  lidvactiiip  in  that  direction. 

Then  a^ln.  aa  Hpvoral  figures  wil]  demoufllmtc,  power  over  the 
Ljualitj-  of  the  blood  and  iU  changes,  both  physiulogicftl  and  patho- 
logical, [8  to  SUV  the  least  very  eoosidprable  ;  but  those  who  will  study 
prevtoua  edifious  will  see  tbut  thcM?  powers  huvt  been  dowly  and 
gradually  pnlatpinp  for  yeata.  aad  those  who  have  applied  those  dlato- 
menta  to  practice  have  aleo,  bke  myself,  found  that  thoy  posaoaaod 
powers  of  control  previously  unknown. 

To  make  these  general  statements  us  definite  and  clear  as  poamble. 
1  will  now  give  in  tabular  form  an  epitome  af  the  cbuTigeM  in  drcul»1ion 
phenomena  and  their  refinlla.  Lhai  can  hv  produoed  at  wilt. 

Lei  u£  take,  aay,  a  case  oi  acute  rheumatiam  before  treatmetit  by 
aalicylatea  end  ttftCT  it  {i.e..  U>— I'J  or  la— !i4  hours  later). 

Acute  Hbeimatisji. 


DcfvTc  TretUfncnt. 

tube  lit;. 

C,  R.  d— J  halfwcoDda. 

Hlood  prcBBUt-B  SO— 90. 

UrioD  per  hour  50 — 70  cc. 

I'ric  acid  Co  iirv&  i— 40to  1  — 5U. 

Uric  acid  p«r  boor^-d— 0'4  grain. 
Blood  grtLDUlBQ  to  rod  oalb  1—30. 

JllDod  deoimAl  -£G. 

WaLof  (loni  luagH*  abovu  uormal. 


Liitcv   ujtrr  00—30  oi   120  grains  */ 

ttiiir'yUitt  of  sotJA. 
Tuiupetii.[,Q™  93^-  V(j 

FuheTO.  S 

C  R.  8—10  half  tieuotid^. 
BlL>od  prasEUEfi  110—120 
L'riue  pt;r  hour  &>-  iO  co, 
Ciic  acid  to  uro*  1  —  15  to  1—12,  ovon 

1—10. 
Uric  ftcid  per  haar  OS— I'Dflr^in- 
Bbod  gr&jialoH  lo  »d  uelli  I    3  to  l^&, 

or  avflD  1 — \i 
Blui>d  dsuiiual  '53. 
Wi*tet  tioui  Imi^s.  bcluw  uuriuRl- 
DiHaroutrL'    belnweun    l.tfaiperftturc»i    iu 

uioitth  and  weLuJn  1  ■U— 2*0"  or  inure 
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And  Iheae  i^hAngoA  -iro  not  due  lo  ihe  chftOge  of  lempotflluro  ncd 
relief  of  Ihe  amtp  pain,  for  salicylate  prndnci^s  id^Dlica.1  though  \t^si 
marked  rliauges  iu  n  \ev,-  hoMt^  in  pliysiolo^icul  coaJiCrions. 

Non^  tfi  llitsc  chflDgefl  are  arcidentttl  or  fottiiitoufl,  tUey  all  follow 
each  other  in  de&oite  order;  if  f>ne  ia  abaeat  those  dependent  on  it 
atv  also  flba^nt^ 

Thus  the  cftitral  factnr  i*  ilip  uric  acid  in  the  blood  as  shown  by 
the  bloocl  granules  and  ibe  eKcretion  la.  the.  urine. 

The  seit»ndurvplieDum*'Qa  dependent  ou  it  arc  the  o^ipillfuy  urcu- 
lation,  the  blood  prrs^ur''.  the  piilfie  rate,  the  quantity  of  water  pasaed 
irom  the  Iddncye  and  iunga  per  hour,  and  tht^  relation  of  suHooe  to 

•p  temperaturefl ;  and  these  sire  mere  reaultn  of  the  free  or  blocked 
Lpilljiry  eireulafioD  in  vaii^^us  parlfl  nf  the  body  to  which  they  each 
bear  uitoeM.  The  rirculatioji  iu  the  retina  trlls  the  ^me  tale  [vet 
fig,  r,B). 

If  any  condition  such  aa  will  be  mentioned  later  prevente  the 
Bslieylnte  from  produi^ja^  i-xgcbb  of  ^anule^  in  the  blood,  and  of  une 
acid  in  the  urinen  then  all  the  seconda.ry  phenomena  will  be  ubflent 
slor^  with  theni. 

The  c^uonlity  of  uric  at^tJ  in  tlie  blood  cati  therpfort-  be  metituted 
by  th";  C.  R..  wilh  the  point  of  the  HnmT  and  the  pow^r  of  r^untiog 
bftlf  seeonda,  or  by 

The  bitiod  presGure; 

The  puW  rate ; 

The  wAtt'T  from  the  kidneya  or  the  lun^,  and  doubtless  aim  timt 
Irotn  the  skir  and  olhfr  plands  ; 

ihe  difif-rencc  between  ^nrfaee  and  deop  tcmperntui^,  ab  wdl  m 
hj  th»  blood  grannies  and  the  Hhsolute  and  relative  eTrcretiDn*  of 
urie  acid  in  the  urine. 

This  Is  either  knowledge  and  power  or  it  ia  not;  hat  the  ijLieation 
U  not  90C  ol  abetrActions  to  be  d^-batcd  av^ay  from  the  fA«t«  ;  but  of 
demon^tmlion  or  fuilure  U>  demonstmtc  tbc  fai^U  thcinaclv<:n,  and  of 
pow«r  cir  Itiilure  of  power  to  prevent  and  control  diseasp  by  thoir  rapana. 

And  thftt  I  myself  am  aliva  and  well  ta-dAy  Ib  for  me  an  abaolut,ely 
(onvinrinjf  nnd  eviT  present  tiemnpfltnition  of  prwnr.  to  which  ainnlar 
axp^iiriictfl  ^^i<th  iither  pcl>pl^■  ure  being  conetiintlr  liddi'd.  Ei|^btei;u 
jreATft  tb^o  my  blood  prei»ure  waa  at  lea^t  20 — '^  higher  than  at  preecnt. 
Ukd  b«frdaehe«  wfta  severe  And  frequent,  my  blood  dt^^imul  alan  wa^ 
i|utte  211  ^r  fctt,  lowi^r  than  it  ia  now, 

ThnBc  f*ictfl  van  lin  di^rnonstra(r?d  In  twelve  to  ei^hu^a  mooths  on 
jio;  qufli^r«t  from  i\ivi*r  fonuB  of  lieudHche.  by  anyone  whu  will  tuktt  the 
tfTiublo  to  record   ihfl  condiiiuns,  br(ore»  durir^H  Jind  after  treatment. 
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TLe  point  is  fbut  some  one  whu  is  auSeriu^  from  uric  ncld  **d\wtiiiis" 
ia  found  to  be  excretiog  m  ibt  uriiii:  10  to  18  gtri-  per  day. 

By  altering  diet  ho  aa  to  put  a  slop  to  mlrcidwction.  tin?  u  ric  acid 
excr«tit>n  wiu,  in  tMglit«en  to  twtnty-four  mouths,  be  louod  to  hfivy 
suiilc  to  LP  or  ILara,  ijer  fluv.  lirifl  XVlltl  llHs  all  the  aign&  of  ejtcoBs 
iif  urk'  Hoid  in  I  hi'  <'iri'Ljlation  ^fhI  fibrous  tisaiicH  (collsmia  nml  arthritM) 
wlU  be  found  to  hav^-  disappeareii, 

It  is  impofwible  to  reduce  the  uriu  acid  below  lo  or  U  gr*.  per 
day  beiuiude  this  qunutity  la  form^  in  tb^  body  m  tlie  reUtian  to  ureu 
oi  I  to  .'14,  and  rariea  up  Eind  down  with  tUa  urea  from  day  to  day 

But  BB  fl  rule  this  anial!  <']u;mtity  of  uri*-  acid  (10  to  II  rt*.}  is 
nil  pxereli'd  from  the  boiiy  day  by  i}ny  und  dot's  no  harm  ;  it  ir  only 
Ibe  extra  <i  to  8  ^a-  a  day  which  is  iutrodafed  with  the  food  wlii<:h 
doea  bario  ;  and  aa  we  tut  abl^  to  control  thia  inlrodhctjon  vre  arc  also 
able  to  control  or  prevent  "  disease  "  and  if  it  haa  not  gone  too  far,  to 
cure  it. 

The  C.  R.,  the  urinary  wAtPt  per  hour,  and  the  RUtfai^o  and  deep 
ti'inpi*rntiireK,  can  he  rtstinh^d  bv  /Liiyom'- 

The  blood  pressure  and  the  blood  decirnaL  are  not  difRculC  once 
the  irutrumenlfl  are  obtained  {ace  chapter  xviii.). 

The  blood  ^anules  arc  uaay  BBd  the  uric  aoid  in  the  urioe  only 
wftota  a  litTle  practice  to  become  easj". 

The  uric  add  in  the  urine  can  be  eatimated  by  any  reliable  process 
And  IH  nut  dependent  ini  any  cue  piocc^  ;  und  In  the  following  cluipteri^ 
Jt  will  h«  evident  that  many  of  my  reaulta  have  been  corroborated  by 
other  workere  with  difierent  ptoccaacB.  1  atill  bfUeve  that  that  of 
I'rofcesor  Hayoraft  combineB  faeility  with  nullieient  nccumcy  to  an 
pitient  which  no  other  process  doei  ;  indeed,  1  should  gti  further  and 
tunk*'  Hiiyeraft^H  thp  atandurd  prooei*H  for  ai'L-uraey  also;  bh  T  think 
that  ii  it  over-cHtimales  (he  urio  acid,  other  proccssea  under-eatimate 
it  to  li  anil  greater  extent  :  atul  thoae  who  will  look  into  the  literntun? 
of  f  hu  subjei:!  will  find  that  practical  chemieta  are  cot  all  of  one  opinion 
(aei'  chapter  xviii,}, 

Fordflily  work  0.  H.  and  blood  praafture  with  an  occasiouu)  examina- 
uf  the  bloijd  granules  and  tht  blood  decimal  mi^  amply  sjufRelent,  and 
tven  wiUi  V.  R.  alone  it  is  powible  lo  Icll  with  great  accuracy  what 
the  uric  itcid  ia  doiuj^  either  from  hour  to  hour  or  from  day  to  day  (see 
figp-  -IS  lo  4'i  and  TE>},  in  fart  to  see  it  pisfcing  through  the  hlood. 

The  r'lnBl  eDnclusion  ia,  Do  not  swallow  unuoeessary  une  aeid.  and 
the  '''  Jl^easea  '^  (really  Mgna  and  aymptunis  of  puLwiiiing  by  it)  will 
gradually  rlrar  up  and  dif^appejir;   and  here  is  an  answer  to  all  que«- 
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tioDB  of  causation,  for  oxdu^ion  of  uric  a^ id  will  either  reUcvf .  or  fail 
to  relieve. 

Let  those  who  have  a  luste  for  insoluble  problems  worry  and  be 
worried  over  these  :  but  those  whose  object  \n  the  relief  of  aufferinp 
can  get  an  answer  which  n^  for  ever  t*bove  and  beyond  all  theories,  in 
eiphteen  to  twenty-four  months  or  sooner. 


le 
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FOBMATTOS   AND  ExCRETlOS   Of  UmC  AcID. 

One  of  my  early  oWn^ationa  on  the  excretion  of  uric  acid  and  iU 
relation  to  a  headache  showed  that  while  there  mjgbt  be  a  bad  head- 

ache  one  day,  with^  saj,  an  excretion  of  Ifi  ps^  f*f  jinpariH  in  the  twenty- 
four  hoiirSf  there  mi^Ji^also  be  an  exactly  nJinilBr  nrnrtti^"  '"\  aw^*'^'*' 
day  without  any  headache  whatever,  and  viewing  only  the  absolute 
excretion  of  uric^  acid  these  observations  appear  to  be  contradictory 
and  prove  nothing. 

It  was  always  necessary,  however,  to  view  something  besides  the 
absolute  excretion  of  uric  acid,  viz.,  its  relation  to  urea,  and  when  thia 
was  done  a  difference  between  these  two  days  at  once  came  out.  On 
the  day  when  IS  grs,  were  excreted  without  a  headache,  the  relation 
of  uric  acid  to  urea  was  1—33  (one  of  uric  acid  to  33  of  urea)»  bnt  on 
the  day  when,  with  a  similar  absolute  excretion  of  uric  acid  there  was 
a  severe  headache,  its  relation  to  urea  was  1 — 18  or  1 — 20. 

The  unc  acid  excretion  in  the  uric  acid  headache  ia  not  only  abso- 
lutely targe,  but  it  is  greatly  in  excess  of  ita  normal  relation  to  urea. 
Before  going  further  we  may  try  to  determine  what  is  the  normal  rela- 
tion of  uric  acid  to  urea  in  excretion,  and  also  if  possible  in  formation. 

My  researches  have  extended  over  a  large  part  of  the  last  seventeen 
or  eighteen  years,  but  taking  only  the  figures  of  the  longer  periods  of 
my  estimation  o(  my  own  excretion,  we  get  a  total  of  3^161  days  in 
which  ;J8,029  gis.  of  uric  acid,  1,104.7.10  grs.  of  urea,  and  158,723  gra. 
of  ftcid  (reckoned  as  oxalic  acid)  were  excreted  ;  giving  a  relation  of 
uric  acid  to  urea  of  about  1 — 2'.*,  and  a  relation  of  acid  to  urea  of  I — 69. 

These  figures  divided  by  the  number  of  days  give  uric  acid  12  grs.» 
i^ea^^l^J^rs. ,  and  aft^^^^j^crs,  per  day.  I  must  explain  that  my 
urea  at  the  present  timerunsatirom  3fl0  to  420  grs.  per  day,  or  from 
3  to  3J  gra,  per  pound,  and  that  the  low  urea  in  the  totals  just  given 
is  in  part  the  result  of  my  having  ttttetnpted  to  diminish  my  nitrogen 
during  several  years,  which  are  included  in  the  above  totals  (see  fig.  73). 
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Now  howfver  that  I  know  that  ifap  oric  acil  whieh  Ciiused  mj- 
troubles  WAN  to  a  largf.'  extent  due  to  dirt>ct  [ntroduotioit,  1  can  eaatly 
keep  my  urea  about  tbf  pliyfRolopical  level  by  eafin^  sLib^duorcj*  whicli 
contam  Bufficieot  luttogcD.  but  wliicb  iotrfKluce  into  the  body  little 
f>r  no  uric  w*\d  or  Xftotbin  j?ee  ctiapter  xvij.|. 

But  the  total  uric  acid  is  increased  probably  by  about  200  f^. 
swallow^  inirntionaiky  for  i^xp^ri mental  parpnr^e^,  and.  sey,  some 
*300  grs,  wbicb  were  fltoreil  in  the  body  Iwfore  the  estirantion  of  the 
excretion  began :  (thus  I  bare  calt^ulated.  from  tbe  jjerceuta^e  of 
urat?  found  in  the  vanoua  orgaua  and  tifieucb  after  dcabk^  multiplied 
by  tho  vei^ht  of  thi?ee  tisfuee  in  the  body,  that  a  nun  of  12  stone 
would  probably  hivg  300  gre.  in  his  varioua  organB  and  tlesues.  And 
aa  thi*  ia  probably  not  nn  ovpr-efii»m&te  1  have  put  i^owu  .'ton  gni.  ir 
The  quantity  in  my  own  tissues,  but  it  muat  be  understood  tliat  the 
cflilcubtiona  I  am  now  making  ore  provisional  merely  and  subject  to 
revision  na  nur  knowk-dfic  becomes  more  ftccurafc). 

Subtracting  the  otW  gre.  thus  accounted  for  from  the  total  of  38,0L'^> 
gM.,  we  get  37,52S'  grs.  as  representing  the  pirreTiun  of  uric  acid  in  the 
above  3Jfi[  day^,  apart  from  tbe  urate  which  was  intentionally  intro' 
dmeiln  and  npart  fr-mi  that  which  was  already  present  in  the  body 
when  the  experiment  t^gan.  Thie  gives  a  daily  e-\cretJon  of  nearly 
\l''2  n^rB.oluric  acid  and  a  relation  of  urie  acid  to  urea  of  about  l—31vl, 
Bot  the  duilv  eiccretioo  equals  the  daily  formation  plug  the  daiK' 


iatrodiKTLOo  of  urate  ready  formed  in  the  food  :  and  though  my  food 
IB  probably  much  poorer  in  urate  t&an  taat  of  peraona  on  ordinary 
diet  with  an  ordinary  allowance  of  butcher's  meat,  aoupa  and  meat 
t'SlTacte,  atiil  there  aeema  to  be  little  doubt  that  my  food  doea  eon- 
tain  AOin«  urio  aoid  or  othar  members  of  the  xanthin  group  equivalent 
to  it-  Let  us  say,  for  the  sake  of  getting  even  figure.?,  that  1  introduce 
or  did  introdui»e  during  soiiH-  [n-no^ls  of  my  reseanh  wirli  my  food 
I'2  gn.  of  uric  acid  per  day,  and  aubtraeting  thia  from  the  IV2  grs. 
<]f  dftily  excretion  we  pM^  10  gr"  "^  ""-^  flfiilJ  "^  ^^'-  *-''"'*^  ^"Anhtv  of 
tht  Bubatance  daily  produced^ia  my  body  out  of  lutrouen  iotr4>dLiced 
into  it  in  olhot  forms,  the  remainder  of  this  nitrogen  furni^^hin^  about 
■"HS  gr*.  of  Ufpfl,  giving  a  relation  o!  unc  acioTO  ure;i  n\  I  —  "A. 

Stjy  ^]|Ht  "pukea  have  been  found  out  and  lemiivi'd  from  ihe  diet 
(s»*  chAptcr  xviL  and  fis-  75),  daily  lotroducti on  jh  probably  a  mere 
fT>gtiqn_^_g  grain ;  but  aa  we  can  only  say  Ihnt  forra>tfCn  ia  about 
1  taJHA  wo  e&D  only  CTtimote  intfoducLion  roni^hlv  by  the  difTereuce 
bcfveon  I  to  .14  and  the  actual  excretion  we  get  from  Jay  to  day  ; 
not  Htv  «re  quite  certain  tlmt  ^nmn  ^f  t\^^  dyTaraijm  j^y  pot  be  due 
to  aolution  ol  somr  previous  olorage  in  the  body. 


URIC   ACID — CHAPTZR   1[ 


Let  Ufi  Eow  try  and  work  out  the  forniAtioTi  and  excration  at  a 
^man  of  ITiO  ItiH.  trom  these  data.  Let  ua  say  that  he  furmB  3'I1  gre. 
;per  lb.  of  ur^^a  i=  525  grs.  n  day,  &nd  uric  acid  in  relation  of  1 — 35  =:  15 
gis.  ppr  day.  Then  he  will  introduce  in  his  fooil  perhaps  1  gr,  of  uric 
^aeid  per  UK*  pre.  of  urea  -^  b:I5  grs.  Therefore  the  total  uric  aniri 
lofmed  and  introdueod  will  be  '2i't"2^i  grs.  u  day,  and  if  he  excretes  the 
whde  of  ihis  urio  ncul  it  wUI  bold  the  Mation  to  urra  of  1— i^tl  But 
B^thia  man  witli  lirghi-r  intrml^jftinT>  ^f  •..•.-  ^^:a  wi]l_^uvediminj^eil 
ftlkfl1init\  of  blood,  ond  with  thia,  and  depending  upon  it,  legpcngd 
eolLibiiitv  and  escretion  oLuri''  acid,  that  ia  to  eay,  be  will  not  excrete 
fill  the  urie  acid  introduced  in  his  food  or  formed  lb  his  body,  but  will 
XPtfiin  a  portion  of  it  in  his  body.  So  that,  wbile  t.  in  .'l,l(tl  dayii.  have 
probflWy  wuwbtd  out  of  uiy  liiwues  and  excreted  some  300  gra.  of  urie 

tBcid  becuuae  roy  acidity  Uofi  been  low,  tbia  man  with  higher  acidity 
may  hove  retaiocd_ip  bia  tiaaues  in  the  same  or  a  shorter  period  *iome 

Such  o  jnnn,  inatj^nd  of  excretmj^  the  full  2fl'1^5  gm.  of  uric  acid 

Iwhith  ia  formed  ami  introiiuond  inlu  hk  body  ertcb  ihiy.  will  only  ex- 
preten  say,  I'Jo — '2(yO  gra..  retaining  in  his  tisauea  the  reraaioing  ■2— "7 
of  n  praiit,  which  in  the  oourai:  of  yearfl  will  amount  to  many  hundreda 
of  giniuB.  and  the  higher  the  aoidjiy  the  greater  the  proporttonate 
f^tontion  will  be- 
I  eonwider.  thprpfnre.  that  every  man  who  eats  whoi  ie  eiilled  ordinary 
diet  with  hutrher^n  mefttj  t^jt:e  u  dav.  and  aim  drinli«  anld  wines  or 
j>oer>  will,  hy  the  time  he  ia  ^  or  40,  and  ccrtaiuly  by  the*TtlHe  ]\c  la 
rA)^  }\^vi^  iif-^iimjl^tfd  -MM)— tint  K'^^^.  of  iirir  ^^ifl  i^  ]ii^  tiet^'"^^  and' 
poflsibly  mn.?ii  moTc  ;  and  about  tbn  time,  owing  to  tbe  large  Gmonnt 
if  uric  flcid  in  his  body,  he  will  probably  be  subject  to  attacks  of  some 
ftum  of  |iou*  orchmric  rheumatism,  and  he  will  havn  defective  cnjiillar>' 
cirt^ulation  and  n  low  blood  dtcJmul. 

If  euch  a  man  is  killed  by  accident  at  this  Ume,  a  quantity  of  urie 
aeid,  more  or  leas  equivalent  to  the  u hove- mentioned  amounta.  w'ill 
be  found  in  bis  lisBuee.  If,  od  the  other  hand,  he  dies  bIowIv  after 
several  years  of  wasting  diHeaBp  very  mueh  less  will  bp  founds  for  during 

hift  waetine  there   will  be  U   mflrlrr'd   Full  nf  urnjt  miJ   Hj>irliiy     his  bltJOil 

wiJI  become  more  alkaline  nnd  will  tnke  up  uric  acid  from  hia  tissue* 
*nd  iJasB  it  in  exeoiie  in  hifl  urine,  Thia  ia  the  reason  we  Hnd  erosions 
vith  but  little  urate  dopomt  in  the  joints  of  patient*  who  have  died 
of  wafirinp  disenHp  ;  before  the^p  patient*i  began  to  wa^te  all  the  erosions 
wetB  QO  doubt  full  of  jt. 

IJ  (he  blood  of  such  a  patient  suITering  from  wasting   disl^ase  ia 
xamiDod  cvciy  few  weekB  a  steady  and  coniinuoud  iall  o£  the  blood 
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cl«cim&k  (see  ch^pC^r  Yii,)  will  be  fouorl  oorre^ponding  to  the  Amount 
uf  uric  acid  pacing  throagh  the  druulation,  and  Miis  \m  ao  doubt  the 
aetrct  of  ttf  catiantion  ol  mach  of  the  aiuemiajpf  old-age  imd  ^voatiag 
difioaac- 

and  ibe  ci<m^&9  pasaiug  tbruujjh  the  blood  produ^ea  symptoma  whiob 
it  ifi  genurdly  ejwy  lf»  ret'tipoiae,  such  as  p\nvf  ca^pUhry  reflux  Isee 
chapter  v.),  slow  high  tension  pulsn.  with  aome  lieadacbe  and  mentftj 
d«preesion,  andT^^^ubt  not  that  in  iho  more  of  leas  phyaiolDgioal 
ob&djiiona  of  mt^ro  old  age  an  excc^  of  uric  add  in  tbc  blood  having 
A  flimilar  cai:fia1i4>ii  pluys  an  ImportaDt  part. 

Wifh  regard  to  Ehe  relntion  of  uric  acid  U>  uroa  in  escretion,  oamafy, 
1 — i'Vi  or  I— ^j,  alhf-T  iuveMli^atufA.  Me^rs.  Yvuii  ti.nd  Berlioz  {Rev. 

Mfd..  3eptemb«r,  1688),  found  as  the  result  of  one  Bcritis  of  e-tptn- 
iments  the  relatroa  1 — 30,  and  of  another  spriea  1 — 10;  while  LecaQU 
[qaotMJ  by  Sir  Dyce  Duckworth,  "  A  Treatiae  on  LJout."'  p,  ll^O)  found 
mueh  the  same  relntion  that  1  have,  vii.,  J — 33. 

Tliere  is  thus  n  con^iidt^rablR  collection  of  tigurett  tending  to  show 
that  the  norraal  relation  of  uric  aeJd  to  ui«a  iu  eaoretion  is  1 — 30  or 
thcri^about^j  and  I  Lave  ventured  to  sucgest  that  whore  this  has  been 
found  ovor  a  very  loQ^  period  of  time^  it  miLY  fepfeaont  aomethin^! 
QfArthe  real  relative  formntionol  these  two  EiibBtaneefl.  It  id  probable, 
however,  that  these  rpsult^.  us  found  by  myself  und  otherti,  all  ii]4:]ud« 
a  oonatdfirablf  quantity  of  uric  aoid  whfrL  ia  iDtrudiiord  with  the  foot! 
ftnd  not  formed  in  the  body,  so  that  the  real  ratio  of  formation  in  man 
tnay  bo  nearer  1  of  uric  acid  for  -lo  of  urea  {ace  aliw  Pulsea  and 
K«fleaictee  on  them  in  chapter  Kvii.  and  fig.  T^). 

Aa  Already  mentioned  (chapter  i.)  1  have  adopted  the  theory  of 
8tr  A.  Onrroil.  that  the  Hnal  nnag?  in  the  formation  of  uric  acid  ie  the 
production  of  uraUi  of  ammonium  in  the  kidney.* 

According  to  tbU  tbcory  a  Urge  part  of  the  urate  so  formed  paaae*^ 
at  oactr  down  the  uret«t  and  ta  excreted  ;  bat  a  Afuoll  residue  lingers 
in  the  kidney  ur  Xhb  btood  eirc^ulating  in  it,  und  ia  eventually  carried 
over  by  lii<*  renitl  vein  into  the  general  cireuUtion  ;  when  there  it  is, 
fti'iMir'lin^  lo  ill*'  aarue  authority.  Attracted  difTetently  by  diRerent 
tti>pniis.  and  Irudi  to  h^  rtiideredJj^Mfioluhle,  and  so  to  be_|ield_back 
and   4ceiiijriu)at4'  (a  certain  orgona,  aa  tho  liver,  spleen,  and  certain 


*  Wr  A,  Garrod  aUo  read  a  papor  boFoK  th4  Hoynl  SMi«bj,  in  131)3,  in  wbiah 
h^Aow*  thai  (hum  is  tirtn  in  the  bloud  of  1>trda  tb^ugli  tfadr  ariuo  oaEitfLirjQ 
Mwamt  ITc  cviK'IudM,  I  buliuvc,  bliub  in  biriU,  jiut  aa  la  mbn,  uric  a^id  J4 
fbrnioA  in  iht  kidney  oat  of  una  and  ottiur  nitrugcuuus  antooDdontaTB  h  loh 
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fibrous  tiaflflg*  emecmif  ^^  rf  ffljr**  proiutblr  b«04nM  eli«9e  liwici 
ore  IcMilkaline  than  Ihe  reet  of  th«  tiasaM  aod  Hnidd  of  the  body. 

Now,  it  has  bog  appoar^  to  m«  that  lh«j^  ChporiM  cif  Sif  A.  Ganol 
would  rnnblo  uie  tu  I'Apluia  completely  all  mv  rebuild  rfrganlmg  tiic 
«Koration  f>f  uric  acid ;  not  to  mcntioo  a  wbolc  ^triog  of  diwjuc  pro^ 
of  wfiich,  aa  wu  tfhtdi  s*^  prM^ntly.  tbey  afiord  aa  crfoallT  ciinpU 
•xplaQfttioo. 

Wf  %Tv  uov.  hcwpver,  in  a  position  to  return  to  our  original  qtif«ba« 
why  lb*r«  it  a  headacbo  one  day  with  an  «KcretioD  of  hi  gra.  of  uric 
^  and  Kttle  or  oo  hMdaclic  another  day.  when  an  ideatical  quaxttitj 
in  P7lv*^et^^i. 

Taiivs  it  tbat  tuto  Mid  is  nevcf  tonned  in  fErcater  relative  propor^ 
Id  luva  than  1 — 33  (^^jm^i^^kd  for  ^^£r«.  of  luwjt  how  rornc* 
Ihftt  on  anv  pvpb  day  uric  acid  can  b«  excr«t«d  la  the  relatiOQ  to 
Waifkf  I  — IS  or  l^i*)i 

|l^v«oviilv  Sir  A.  llafTod^s  theoriea  supply  ad  expUoatioo  ready  tO 
^ncl  lIliS  jpiL  y>  Tpj  acid  ary  tTFKWJ  Vr***^  «?hile  ^ujlpfi^  frooi 
tl^  ^pt  rJ^^piftl  *^T  '^1  BF*  ***  uric  add  wcte  formed,  thiyn  i^n.  ai 
«rw  a^  *k**1  k^Tf'  come  frotn  Mine  ot&et  Bource  than  the  formation 
^  1^  J^^  ^,, .  uiutl  bir#  b<^n  fonn*d  on  Bome  previous  day,  when, 
^^^,-^1   i^fiv  ir^cv  vol  t'l1'n■I■^l.  but  were  hg^Jupk  aihl  tctained  in 

||_.  ^i^i^v m  iW  finr.  •pIpCQ,  joiute.  or  Rbroiu  tiaAues  elarwbcre. 

■pi  iiv  cvrvm  vrbidl  1  have  ehowu  to  illustrate  various  pap«fa 

^Mf^  hfi  tkM  out*     Id  my  papvr  on  ''Headache*"  in  the  TmiM- 

mtflWM«  tJ  ttm  flW)^  Ji^tc^  ottd  Ci^irttrfiatt  Scxnefy,  f  mentioned  that 

.^  ^vwfH  ihf  ttfi?  mM  ■>"  thv^  day  of  headafhe  aha  ainuiat  exactly 

Mfl  k  ^  »»*1  «c^Ottnt«l  tot  by  the  nmfluut  rptaiued,  aa  bUowb  by  Uko 

Vttiv^  w*  •**•  ***"'  '*f  ^"^  prcordinx  days  (ace  fig,  431-^,  ^^5^ 

^,  ,     .       .   ,.<  f&r  aa  tho  Wdache  was  due  to  una  acid  it  nae 

^  ^   I  .     .1   tit  II*  PMrrefinn.  no  sltflration  In  tomatjou  ha 

■nt««vBanK  lalwo  pbir*.  and  wtr  shull  9i?e  presently  thai  the  acltoa 

'  .itf«  anm^tly  brars  out  thin  supposition. 

,1  ■'  JP*'  ^''  ^^^  **''^'  ^^*^^  cxcfL^tcd  with  528  gra.  of  urva  f» 

4h*  nMrlv  naiaral  irUiion  of  fonnation  l  —  'Si)  lt<^re  waa  no  ^reat 

«I  u»*c  ai"!  «n  '^**^  Idootl,  the  whole  Hi  gra-  of  uric  acid  vrtrv 

T'  \  TtiAl  d*»"  »n  tbe  ViuS*y.  and  thi^re  was  no  headache  be^ausp 

.  ,,  |fri*ar>Kei«'Ut  ol  uritr  ni^iil  lU  tlie  blood. 
\v  I    ,     hi»ftW*r.   1^*  iTf^"  "f  ""^^  ^^^  ^''^''^'  ojvcreted  with  only  5 
,  „,   ,,   a  n'lariou  oJ  I— 2*"7.  the  wliiiiiij>f  the  urio  odd  was  not 

^     I!«ii/»r  ibi^  b^iy.  fts  the  hver,  apWn,  joiiite,  in  which 
,,^  il   Hk  btt^^  l"*"*  prrviouBly  retiiimxl. 
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This  uric  ncid,  hovrerer,  would  paaa  thtou^h  t\^  ^Inflfl  in  Briri^*"" 
to,IhftL  JJHUnUr  .overflowing  from  the  kidney;  it  would  be  for  some 
haunt  in  esccea*  in  the  blood,  and  would  give  rise  to  heailaphe  and 
other  sigQ8  of  il«  pru8»m:e.  And  I;hi8  Is.  1  think,  a  good  and  HtilTicie.ut 
Ananer  to  oor  questi[ni. 

Similarly  an^  uritr  g^j^  jpfa'^i'^'^  '"tjl  tihr_hl!dj'  ^'th  the  food 
"ill  [Mf"  "^Timrh  lihft  1?!^^^  OT  Ite  fpy  to  the  kidngya,  and  nne  has  to 
judge  from  other  concomitant  conditions  which  source  (introdui^tion 
or  r^t^'ntion)  the  ereeasive  eiCDretion  comes  from. 

in  accordance  with  this  re&Boaing  I  havi^  jtlway^  in^stad  tlia.t  the 
relation  of  uric  acid  to  urea  in  excretion  ia  of  very  great  importance, 
&8  it  ahowe  on  any  ^ven  dar  whctbor  there  bns  or  han  not  been  en 
excees  of  uric  acid  in  the  hlood,  and  the  condition  of  the  blood  ite&H, 
Its  hwmoglobjn  value  or  its  circulation,  either  from  hour  to  hour  or 
day  lo  day.  can  Don  be  freely  ushI  aa  a  further  index  of  the  aame 
iliing, 

[  would  hero  juat  remind  my  rcttdcra  that  if  one  grain  of  uric  acid 
is  held  back  in  tho  body  every  day,  nearly  one  ounce  could  bp  so  pro- 
x-ided  in  A  year,  and  though  in  nature  such  a  thing  would  rarely  happen. 
the  bftlanee  of  pet*ntJoti  and  eicretion  over  a  senns  of  year*t  may  tend 
^ithi^r  to  increase  the  atore«  or  to  f^adually  dtmiiu«h  thirm. 

Pl^.  1  ehowif  the  oHtural  plua  excretion  of  uric  ncid  which  occurs 
in  everyone  erery  day  during  certain  hours- 

The  exact  lioorH  in  which  it  will  fail  dependa  upon  their  habits 
«a  to  roodn  exereiHG.  aleep.  Siz.,  because  these  eontrol  the  daily  fluctua- 
tions in  oeidity.  and  the  aeidity  c<introl>t  thp  eirerntion  of  urie  anid. 
By  altering  completely  the  acidity  of  the  whole  day  we  can  alter  com- 
pletely the  excrelioc  of  uric  acid  alao  throuj^hout  the  whole  day,       ^,.11 

In  thie  (ij^ure  wc  sec  that  tho  curve  of  acidity  is  low  <tt  t^Ao  a.m.,  6  t-  'I 
uod  riBBs  from  thia  gradually  up  to  '2A-j  p.m.  ;   after  thie  it  falls  again,     ^^ 
more  or  leas  decidedly,  producing  what  1  have  called  the  second  or 
aftJTTTrxin  alkalme  fide. 

Aa  a  rpault  of  thin  low  ai;iditv  id  the  u.m.  and  early  p.m.  houra, 

MXic^cid  lb  abavr  urra,  utid  oomca  below  it  for  the  first  time  ut  3.40  p.m. 

We  muat  bvjit  in  nund,  however,  that  tbia  high  uric  acid  ia  dependent 

QpOD  two  factors — [I)  the  low  acidity  of  the  urine  eorrcj^ponding  to 

high  alkniinity  of  the  blood  and  rendering  that  Huid  a  good  solvent 

■f  une  iKiid.  and  {'2)  the  prewni^e  ftomeftliero  id  the  body  of  a  i|uaniiTy 

O  unc  ooid  avsiUble   for  ^olutjon  when  the  cunditiuu  of  the  blood 

b«eoines  favourable  to  thi&  solution*  ^M 

II  we  havi>  dotkred  out  all  the  availnbic  uric  acid  by  mcjknn  of  &0I- 
venU,  ihr  aoidJiy  may  Jail  much  lower  tbtin  h  docs  in  this  figure  without         ^^ 
IIkiv  boing  aay  plu»  excretion  of  uriu  acid  (oee  iig,  7^].  ^M 


)£a  vam  ACID — ciurTKB  ii 

Wp  nhnll  srp  prwantly  liow  there  comes  to  be  a  store  of  urie  aciij 
in  the  body  in  \\w  ordiuarv  daily  eAtretiuu  ;  but  it  ia  of  the  tirat  im- 
portaDcc  to  beor  the  abovc-mrnticned  factors  in  raind,  if  wc  are  to 
avoid  misuTidcratftndini;  and  errct  m  watching  the  daily  and  hourly 
eitcretion  of  uric  acid. 

Wp  fi?p  also  in  this  figure  that  the  Hridury  wat«r  is  low  hII  through 
the  morning  hours  und  rieee  for  tk«  liret  time  at 3-45  p.m,,  nht-n  ttho 
for  the  first  time  uric  acid  ia  below  urea. 

So  that  thie  fi^re,  Jikc  many  othera  in  thia  volamcT  eervee  to 
LlluBtmlc  that  rebtion  t>&tn'«¥ii  urie  acid  and  ^'nter  in  excretion  nhich 


^ 


Fio.    ]-— NiTOKAL  PLUft  ExcnsTiOK  OF  Uric  Acid  in  thb  Alkali^id  Tide, 
Broa^ra^t  ended  ^.n(i  a.m.     Lmich  coded  2.10  p.m.     Two  and  ^haAf  mtleo, 
fthaTp  walking  3.0  to  ;i4S  v.v. ;  perspiiation,  *ud  low  tontiirju  pulne  after  wilt? 
TotM.]  orluar;  watQr  5?7  i^qbjc  <r«ntiiiietreii.     Tot&l  ari^b  US  gnis^     Total  uric 
AeLd  5  0  grama.     ftcEatiou  of  uric  ^id  %q  urea  1  Id  23-6. 


1  have  ventured  to  formulato  as  a  hiw — tbnt  the  nnnnry  wat^r  variefl 
from  hour  to  hour  and  day  to  diy,  invtfrecly  with  tho  excretion  ol 
unc  HOJd  or  inverflply  with  thi?  height  of  the  uric  acid  above  the  urea. 
We  shall  S(*c  later  ibut  other  BeeretiooB  nnd  eiPretioriB  bear  an 
exactly  aimilflr  relation  tn  tbc  nmuiint  of  urir  acid  in  the:  urine  and 
blood,  and  that  tlna  law  i^  of  the  utmost  impoitancc  in  enubhug  us 
to  prove  the  power  o*  uric  ncid  over  the  citcuktwn  o!  the  whole  body, 
and  thaT  the  capillary  circulation  and  blood  preasurt'  bear  a  dmil^r 
relation  to  uric  add  cicretion.  So  that  a  touch  witli  the  point  of  the 
liugei  will  ahow  io  tbe  ftlow  or  quick  capillary  n;fLux  whether  we  have 
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dtud  with  9caQtf  uriae  or  iliuresiB,  wiih  free  eacretion  at  wat^r  ur 
MCal  retention  ;  for  diopBj,  as  we  sball  appreciate  later  ou.  U 
n'ltjun^!  but  a  ronnlt  of  rt'teution  ai  wator  io  the  body  due  to  ooUfcaaia, 
generally  acting  in  aHaoclatioD  with  more  or  leas  betirl  failing,  aad 
f*uttjug  off  all  eicrettoDS. 

FiguR'  1!  nbows  ihe  doily  cAarctioa  of  uric  acid,  urea,  water  Rnd 
acidity  in  epitome. 

T}ie  lota]  excrctioas  of  the  hours  placid  at  the  top  of  each  oolumn 
4ri?  divided  by  th^  ctLoaber  of  hours,  sn  that  thr  curvjM  ropreeent  tUv 
Averaf^  hoarly  eicrption  in  each  period. 


PlO.  ^— Dailt  ExoacTioi?  of  Uaio  Acti>  tat  Efitouc^ 


Wc  aoB,  then,  itiat  Id  tb^  boutr^  7  a.m.  t<j  11  p.m.  (i.^.,  tb^  usual 
day  hours)  uric  acid  ia  ^bovo  urea,  aud  water  i5  low.  Acidity 
n  «I0O  low,  and  tltla  ie  the  cause  of  the  hiph  ucio  acid. 

In  ihe  hoar«  11  p^m.  to  4  A.m.  acidity  and  urea  have  lieeri  eoD- 
aid^rably.  aA  a  result  of  the  high  aeidiry  uric  acid  has  falloQ  nfitifliderAbly 
^bdov  urcA,  and  aa  a  reeult  of  Ihia  low  uric  acid,  which  me&iu  abaeui^f 
or  relntivo  abnace  o[  utio  acid  from  the  b1ix»d.  the  capiUuTiea  bhrouj^h- 
out  tiic  body  bavc  beca  freed,  and  ita  a  result  of  those  freed  ve^ele  in 
tbe  kidney*  thcro  ha*  been  a  free  eUminatioa  of  water  from  the  blood 
ud  a  diurcAU,  beTice  Ibe  urinary  water  is,  as  we  see,  very  high, 

Tho  trvp  capiliaripa  all  over  ).he  body  ^ro<lueed  everywhere  <|uit4' 


definite  A&d  distinct  eficcto,  with  Bome  of  vhjcb  we  ^&11  luve  to  deal 
at  ien^h  in  oihei  chapCore,  atid  it  vilt  tiwD  &pp^r  that  part  of  Ihr 
nae  of  urea  is  due  to  the  fall  of  iLric  add,  and  to  the  free  capiUaiiea 
aod  inereae^  m^taboliam  throughonf  the  body  vhii'h  nr?  the  mult« 
of  tlii0  Full 

Id  the  hours  4  a.m^  to  7  a.m.  we  we  that  ac^djtj  fallfl  ti>  ita  loveat 
point,  that  urc^  falla  very  greatly,  that  water  foni«s  down,  aW>  to  it4 
lowest  pojnt,  atid  that  uric  acid  riaes- 

The  Tiae  oi  uric  acid  is  due  lo  the  taUof  acidity,  bot  it  b  aldo  due 
to  the  retention^  of  nric  acid  io  tLe  previouB  night  honre. 

When  uric  acid  wtis  low  io  the  night  tuere  was  no  alleratioti  id 
Its  formation  relative  to  nre^a,  it  wa»  being  formed  then  a&  always  in 
the  relation  to  urea  of  about  1  to  ^  ;  but  the  eondrtion  of  the  blood  wue 
unfiivoiirable  to  its  solabjlitv,  snd  a  certain  "inantity  of  it  kas  being 
held  bai;k  and  retaiuod  io  some  of  the  organs  and  tisiiiuea  ioatead  if 
being  excreted  in  the  udiie,  and  the  coiuet|Lience  of  thb  was  that  the 
moment  the  aciditr  fell  in  the  early  mnrning  houra  there  was  eoroe 
urie  acid  available  for  sobtion  m  the  blood,  and  thia  paeainj;  into  the 
blood  and  urine  raised  the  exctetioo  of  uric  acid  above  urea,  there 
being  again  no  alteration  in  formation  (relative  to  urea)  whatever. 

And  thifi  fact  w  auatejktible  of  moat  simple  demooatration^  for  if 
you  admimster  aufHcieat  alkali  to  prevent  the  liae  of  acidity  in  the 
niiiht  houia,  you  will  find  that  there  is  then  no  excesfi  of  uric  acid  pai^aed 
in  the  urine  of  the  early  moraiog  hours. 

But  if  the  Urge  esieretion  in  the  morning  hours  waa  due  to  new 
fonnation  of  uric  acid,  it  is  dif!)cult  to  see  how  the  previous  adminiatra- 
tion  of  au  ulkah  could  po&sihly  prevetil  thiit  formatiun. 

Further^  if  you  gave  an  altali  so  that  there  was  no  riae  of  acidity 
and  fall  of  uric  acid  in  the  night  hours,  you  would  ^^?,  -f^'ifino  diuTMie 
in  those  hours;  but  the  viait^r  ^''^^\]\\  '"^^"'^  in  the  bluod  and  body 
und  puns  <mt  the  npit  day  whenever  the  uric  acid  u-as  exhausted 
and  fell  heJow  urea  From  tliia  cause, 

T  would  ask  my  readers  to  give  thia  matter  their  careful  attentiou 
and  to  bear  this  ^matl  tigurL*  ccu^tautly  in  mind,  as  it  is  the  key  to 
nearly  everything  that  follows.  They  wili  find  also  as  a  matter  of 
oxperiment,  that  hy  contPolUog  the  acidity  or  the  uric  acid  and  pro- 
ducing chaogcH  in  these  such  aa  are  ^hown  in  the  ^giite,  they  arc  able 
to  control  to  a  large  extent  the  urea  and  to  a  still  greater  extent  the 
urinary  watery  and  that  these  are  the  aigns  and  reaulta  of  similar  but 
more  impgrlant  control  over  the  cnpillancs,  the  blood  pfeseuie,  the 
aetiuD  of  the  heart,  and  the  physiology  of  the  whole  body. 

Now  the  acidity  eaji  be  controlUd  by  the  administration  of  acitls 
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and  alkalies,  by  incfcase  or  dimiaution  of  activity  aod  pprfipiration, 
<ae  in  fig.  1},  or  by  altered  lormation  of  area  {as  in  fig.  2)»  and  by  many 
tbin^  wluch  jndirectly  affect  these  factors. 

Uric  acid  can  be  controlled  by  tbe  adniinwtrHtion  of  maay  eub* 
suoces  which  increasB  or  dimiiUi^li  it*  sokbiLty  in  the  blood  ;    it  cao 


to  te    i&o  HO   'te   fo    to  jjt   te   tn    /£   rt   ma  »»    eg  "e    I4e  rtt    » 
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aIbo   Iht  Lncrwft*cd  by  ilirect  ^daiifliatration  of  uric  acid  itaolf,  or  of 
KAtiihui  or  many  xonthin  coiDpouodB  which  nre  prtictioally  pquivalent 

In  making  :iny  Ktirh  ^TpDrimenT,  bow**vpr,  it  is  nijoewHkry  to  bear 
in  miiMl  tl*at  Uxc  alterations  in  tlie  cucvis  of  lig,  2  represent  the  TO- 


m 
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HultAiils  of  a  large  number  of  forces,  aoting  Home  in  odp  diTvcttoH)  flome 
\a  Another,  and  that  whatever  substance  Ib  Mted  to  produce  A  gjYsQ 
dianp'-  miiBt  be  present  in  auiScieat  quantity  to  orercomc  other 
opposing  J<)rc«e  or  there  wi31  be  no  reauit, 

fig,  3  fiho^fl  much  the  same  thin^  only  at  ^ea1«r  lenjzth.     It  ^i 
the  flttUfll  hour  to  hour  excretiona  of  the  lioura  of  the  working  da 
but  it  wafl  obviously  imptis»ible  to  Jivide  the  night  wiUn;ot  interferj 
BQ  much  with  phybiolcigical  cctidittons  aa  to  make  the  results  of  no 
vuiue  ;    and  I  bad,  therefore,  to  takt  snt^h  chance  diviBiooa  as  were 
pOBtiible.     1  hikuo  also  added  at  the  end  the  result  of  dividing  tlie  whole 
dny'e  exeredons  by  :^4  bo  oa  to  make  it  comparable  to  the  hourly  exc 
tiouH  and  give  \i^  a  Atn.ndard  or  i-veragn  by  whieh  to  judge  them. 

Wtf  see.  theo,  mui:h  a:i  in  fi^.  1,  that  uric  acid  is  above  uica  all  the 
mominjif  hours  and  does  not  come  below  it  till  3  p,m  ,  and  that  with 
the  c3(ception  of  8  and  U  p.m.  ^  and  tbc  early  a.m.  honra  of  Iho  lollowing 
day.  it  ia  below  it  all  the  rest  of  the  twenty-four  honra. 

The  averape  hourly  exeretion  of  uric  acid  ia  below  "5  of  a  grain  or 
lead  than  1^  ^aios  in  twenty^four  hours,  the  highest  hourly  dcretioflg^J 
in  ftbout  'S  1^.,  &ud  the  lowest  but  little  above   4.  ^H 

Acidity  and  urea  run  fairly  well  together,  thouub  the  urea  fiuctuatefl 
mueh  more  than  the  actdily.  They  agree  in  being  low  in  the  raorning 
hours  and  high  in  the  ulternoon,  evening,  and  early  port  of  the  night. 

Tli(^  rdiilicin  of  acidity  to  urea  is  as  we  have  neen  fairly  ronslani 
over  a  long  period  of  tiint  tit  about  1  of  ocJdily  Itir  ^J'§^  _urefl,  and 
it  acoma  to  me  that  this  is  due  to  tbcir  being  two  results  of  oni>  and 
the  same  metabolism  ;  that  ia  to  yay,  that  every  moleeule  M  proteid 
material  which  in  breaking  up  furnishes  the  constituents  of  urea, 
fumsshefl  also  6i  the  aamt-  time  certain  acids,  saltfl,  or  Bubatancefi 
capable  of  oxidation  which  af!eci  ihe  neidity  of  the  urinp  ;  thos,  for 
instance,  we  have  evideace  that  seems  to  show^  that  sulphur  m  several 
forma  is  capable  of  oxidation  in  bhe  body^  as  the  administral  ion  of 
these  aubstances  always  roiaea  the  acidity  of  the  urine  (see  tig.  11).  ^^ 

The  average!  acidity  is  about  2'5  ^ra.  per  hour  Jir  ri()  grs.  a  day.     ^^M 

The  higheflt  aridity  is  a^,  l^  and  1 1  p.m.,  when  it  touthcA  4  grs, 
j>er  hour  ;  and  the  lowest  at  9  a.m..  wton  it  is  but  little  fibove  1  gr. 
per  hour. 

The  acidity  changes  determine,  us  we  have  seen,  the  exeretion  of 
uric  aeid,  whieh  is  high  above  urea  when  acidity  is  low,  and  below  or 
olose  lo  urea  when  acidity  is  high,  and  the  amount  retjvined  each  day 
wheu  It  is  below  urea,  furniaheH  lie  cACtias  Rxcreted  neit  rooming  when 
it  i*  uhove  urea ;  ao  that  any  unusually  largo  retention  on  tho  evening 
of  one  day  ia  followed,  other  things  equal,  by  an  unusuaDy  large  exere- 
tion  on  the  morning  of  the  next  day.  ^H 
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Thu«  rhe  quantity  excreted  from  6  a.m.  to  2  p.m.  io  Chi.';  figure  Is 
partly  ih&  result  of  th«  low  acidity  whi^h  aids  itd  aolutloa,  and  partly 
h\bo  tlie  result  of  the  iirir  and  retained  na  the  previous  evening  wlireh 
furnisbes  the  supply  t<j  be  dlsa<)lv(.'d  ;  aud  the  cmouut  hj  wbicb  uiit' 
Acid  will  eiceed  urea  on  any  given  morning  depends  chiefly  or  these 
two  foctOTB. 

The  overage  excretion  of  urea  le  about  16  gre.  per  hour,  or  384  grs. 
perday,  and  it  fluetuatea  from  a  maximiitn  of  about  35  grs,  per  hour  to 
A  raioimuni  of  about  iZ  gra.  per  [toMi  at  1»  a.m.  It  appears  to  risi" 
wwn  *ftei  cflcL  meal  and  to  lall  very  dccjJedJy  m  the  early  moroitig 
houTfi  when  the  food  auppUca- «fo  ruaoing  ahort.  and  thJa  ia  no  doubt 
lUe  cttuae  of  the  low  asjdityjrfjhese  eame  houra. 

The  line  acid  en  thia  day  bears  a  relation  to  urea  of  i  to  h13,  whicli 
ia  not  far  ofT  normal  if  the  uric  ncid  is  provided  both  by  fonnatiuEi  and 
ifitnRlucHon,  but  if  it  bad  been  provided  by  formatiun  alone  it  would 
have  been  nearer  1  to  34. 

Thp  flVMape  excretion  of  woter  le  about  TS  cc.  pec  hour,  or  ubout 
1,800  IX.  per  day,  but  it  varies  enormously  from  a  maximum  of  2J0  cc, 
per  hour  between  11  p.m.  and  1.40  a.m.,  and  a  minimuin  of  about 
Xi  cc.  at  9  A.m. 

The  Kitir  ill  I  iniirlftlilv  km  nil  |i1iii||||iti  111!  Hlllllltll|  llmin  acd 
op  To  S  or  4  p.m.,  and  thia  in  spit<?  of  the  fact  that  m:»re  than  ajjint^f 
fluid  ie  always  taken  at  hrnj^J^faflf. 

No  doubt  this  low  wat^^r  is  partly  due  to  to^a  ot  water  by  diurc^a 
in  the  previous  evening  and  night  ;  but  it  1:4  also  more  largely  due 
lo  water  being  retained  in  the  body  and   blood   iiwine   to  the  renal 

Similarly  the  remarkable  neo  of  water  in  the  evening  and  night  are 
due  to  the  presence  of  an  eicese  of  water  in  tht*  blood,  where  it  has  been 
ateumal^ling  during  the  morning  hours,  and  a)^  to  the  freedom  of 
the  renal  t-apillaries  when  the  bloo^  is  deared  of  uriu  a<rid  ;  and  with 
regard  t*>  the  great  diureflifl  of  the  night  the  uric  arid  13  further  below 
urea  in  these  Eiouia  and  those  just  preceding  them  than  ut  any  other 
time  of  the  rwenty-four  Houtbh 

W*  i^«  then  that  my  law  of  eseretiooa  ie  fully  illustrated,  und 
(he  iikon*  minutely  we  investigate  it  the  better  does  it  abow  th^t  Uie 
uriory  watw  is.inve'jaely  aa  the  uric  agiJ  and  estiecially  inveraely  as 
ihit-  Ittfjcj^tof  i\^  urio  acJQ  above"  urea 

And  we  havR  «eeu  that  the  ^fjjglit  ai  i\u:  i\{jv  iii'id  -ilfi'^v°^-*'r*ti  is 
(bf  rupjuiuro  of  tUe  fjuantjty^  pf  uric  acid  that  i.s  puasiiig  through  the 
MmjJ  "mnY  ^tvfn  hour. 

\l  raay  hr  djvid  t)iat  the  wai«r  \&  acauty  in  the  morning  because  ther? 
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LH  none  availnblc,  and  that  thn  blood  in  poor  in  water,  but  it  h  very 
easy  to  diaprove  this  su^ratioD  :  firnt  of  all  ex&miiie  the  blood  and  you 
vnW  flod  that  it  in  dilute,  i.e.,  both  cells  and  hsraogbbin  aT«  relatively 
Aoanty  io  a  givon  <|uantity, 

ThoD  havJnp  done  thi^  say  at  ^  a.m.,  ^v&  a  drug  which  will  bnng 
down  the  uric  acid,  sueh  aa  opium^  calomel,  or  many  othera  of  which 
we  shall  havi-  to  HiHVili  VPiy  noon,  and  an  scH>n  uri  you  have  brought 
tlowD  the  urJL3  acid  to  or  below  tlie  urea,  you  will  get  a  dJnret^ia  perhaps 
aa  itiTRc  as  that  at  7  p.m.  Sorop'  o[  my  resulU  in  thia  way  h&ve  bnca 
very  Htnkinpf  and  havo  proved  fibeolutcly  that  the  urine  m  th(*e 
bouTB  was  cot  Rcaoty  from  waot  of  water  in  the  blood. 

Control  the  uric  arid  and  you  will  in  all  eaa^s  control  the  water; 
it  matl:ers  not  whefher  you  brini;  dowu  uric  a^id  by  raising  the  acidity, 
or  by  giving  a  dtug  micb  as  one  o£  the  metala  which  directly  fomia 
AD  insoluble  compound  v^itb  \t.  if  the  uric  acid  cornea  down  the  water 
will  go  up,  provided  there  ie  water  available  for  excretion. 

Conversely  if  you  raiae  the  uric  acid  by  ginng  a  solvent  the  wafer 
wdl  come  down,  and  uill  not  riae  a^aiu  till  the  uric  uLid  i^HumeEa  down, 
but  ve  shall  aee  numt^roua  infitaiiccs  of  all  tbc»e  thiiigs  further  on. 

Asftin  in  diaeose  the  aami^  law  holda.  Thus  the  onset  of  fever  ia 
ftccompanied  by  a  rise  of  utea  and  acidity,  and  with  thia  uric  acid  falls 
and  is  retained,  and  there  ia  a  more  or  lese  marked  diuresis,  I  nesrly 
alwflj'*  know  when  my  temperature  riaee  by  the  diureaig  which  mark* 
especially  the  onaet  of  the  rifl«,  (For  cfTectB  of  fever  on  the  fnpilUries 
of  the  skin  and  retina  see  &g,  420 

BtWl  more  ia  this  the  case  when  fever  aupervenea  upon  dropsy,  for 
then  thoro  le  a  iarjL^e  eupply  of  water  available  for  diureBie,  and  d  the 
fever  t^oatitiueB  this  wili  last  for  eeveral  days  lill  many  pounda  ni  wat^r 
have  lieen  run  off,  and  this  proved  concliiaively  th*it  the  ^gntv^rine 
which  oft^n  folluwa  the  oDAet  of  a  fever  is  due  to  iiwmfa^-lipLefl  of 
wat«r  An^  ^int  gnLliui \^\{  UftflUmag^ 


Conversely  when  the  fever  comes  to  an  end  the  urea  and  acidity 
fall,  and  then  the  uric  acid  which  has  bfwn  held  baek  during  the  early 
st^geft  of  tbt<  fever  is  again  ^t  into  solution  and  passed  through  the 
blood,  and  with  this  we  get  a  suanty  excretion  of  water  In  spite  of  there 
being  plenty  in  the  blood. 

Hero  wo  have  the  o^art  paritllol  iu  pntbolo^y  of  what  occuru  every 
day  in  phj-siology,  the  uric  acid  held  back  during  tho  high  acidity  of 
the  fever  paaBes  out  when  the  Jicidity  falls  nt  the  end  of  it,  juat,  as  the 
Luir  acid  ir^ttLin^l  in  the  evening  and  night  when  the  acidity  ia  high 
pflwsM  out  next  piorniag  when  the  avidity  Is  low. 

And  the  diurnal  variations  in  blood  pressure,  na  also  thoao  which 
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ci^rmpoDi]  w>  fever  and  convaleaceace,  aifl  aa  wc  aliall  see  abarjlulely 
4f«|tendmt  on  the  uric  dnld. 

CliroDic  BriehtS  duteAM^  gives  us  aDotkei  illuRtration  of  the  mime 
ihio^r  Here  during  the  liav  hours  there  w  exccw  oi  urio  aciJ  in  ttir 
blood  aA  ebown  by  numeroua  granules  (sec  ch&ptcr  iii.)  with  obetrtjcted 
eapiUftriee  and  high  blood  preMurp,  and  in  &pit<r  of  the  mp;(^atioii  of, 
it  may  be,  Idfgp  cjuiinfifipH  of  water.  The  urine  \n  scanty  but  the  Wood 
iet  dilute.  Such  urine  may  have  quite  a  good  sp.  gr,.  nnd  tht^  tact  that 
ii  is  ibe  product  uf  ■^hrouii."  Brjght'e  JisRUfte  may  thuh  be  overlooke*!. 

In  the  night,  however,  this  la  cevcnpd,  th^re  [9  a  riae  of  aiidity  with 
lessened  quantity  of  uric  udd  la  the  b!ood  and  comparatively  free  capil- 
lariee,  and  with  thtA  goe«  so  great  a  diuresis  thitt  the  urinei  of  the  wLoln 
txTPCiTv-lour  hour4  \a  readi^red  profu-«^  aaJ  of  low  aperitif  ^avitv,  and 
nnd«r  theutr  conditiona  the  hourly  excretion  of  WAter  at  night  is  ofr.en 
twice  as  largr.  or  more  Hian  twice  as  large,  aa  that  in  the  day, 

Bcloci^  leaving  hg,  'J  1  will  just  point  out  one  of  the  ways  in  which 
it  may  be  misread  and  give  riap  to  miaunderBtandiDp, 

Taking  the  luw  thut  urinary  water  jh  inverHely  aa  the  height  of  thp 
uric  arid  above  urea-  8up|Mn*e  we  take  three  hours,  sueh  as  T,  ?,  flod 
*.'  j>.Di-t  and  mix  the  urines  together,  ildJ  suppose  that  th^  una  a(^id 
aA  at  t^  and  'J  was  not  only  above  ure^  but  wa^  rather  higher  above  area 
than  in  th^  figure,  the  mixing  of  these  urin&a  together  might  ^VG  a. 
rtr^uH  showiug  a  eonsid^rabJe  excretion  of  water  more  than  in  several 
of  the  mtiming  houxa,  ami  yet  uric  acid  might  come  out  above  urea. 
Now  anyone  eomiug  upori  mich  a  result  would  at  once  say  '^  here  is  an 
escej»liou  to  your  law,"  but  wheu  you  aeparate  the  hours  enrefuliy  you 
aee  that  the  diuresis  really  occurred  when  uric  acid  was  below  ureA, 
•oi  in  the  following  houra  when  it  was  above  it  the  water  was  ecaoty, 
hut  Uie  UiureeiF^  of  the  first  hour  waA  so  gr^at  that  it  mnde  th?  urine  of 
the  whole  Three  hours  seem  profuse.  There  ih  ho  esrreption  to  my  Uw, 
on  the  eontniry.  the  more  carefully  it  Is  investigated  the  more  clearly 
doea  it«  truth  titand  out. 

Conversely  whtn  tliere  ih  no  water  there  can  be  no  dmresis  however 
mueh  tHo  aric  acid  ia  brought  down,flnd  the  capitlariea  Creed;  jf  tha 
water  hjL4  br*ea  run  off  hv  perepimtioa,  vomitiog,  or  diarrhfefl  there  will 
be  00  diureiiis  iill  frejih  ^upplien  have  been  intrtHJui^ed, 

1  do  Oot  claim  thfti  (ig.  3  repreeent*  an  absolutely  typical  day,  it  is 
one  i>i  many  Jaya  taken  more  or  Itefl  at  rtvodom  out  of  my  rcsearchea, 
and  many  details  do  vary  greatly  from  day  to  day  with  diet,  clothing, 
tnmperato-re,  exercise,  ftnd  Othor  tfiioys  ;  but  ihe  main  pointa.  that 
uric  atid  ia  above  utpk  in  eertain  hours  nnd  h^low  it  in  certain  others, 
that  aridity  ts  Uieb  in  ceriaiii  hours  and  low  in  othetd.  and  that  the 
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laatflt  vartts  iuTcraely  ma  the  height  oi  uric  ftcid  aboTe  uiea,  are  practi' 
c«U/  cooetAui  both  for  my  eicretioDs  awl  those  of  ever/ont  hring 
ukJer  simiUr  condition'' :  ad<1  thi'r  arc  constant  not  ody  in  physiology 
bul  lor  the  moet  pari  also  in  pathology,  add  domioatf^,  sa  we  »}hatl  aee, 
tlircircubtion.  and  ooti^u?nilyth«iiutzitioQ  and  function  of  the  whole 
body,  and  ifovern  rhps«  probably  Erom  dcYelopm^nl  nnd  infra -uterine 
itir  up  to  the  hour  of  death. 

Thexe  lA  otic  further  poiut  o[  interest  1  vrill  just  meulion  in  coDne<:- 
llOfi  with  fig-  3.  and  llmt  b  that  when,  as  here,  tho  urinary  water  is 
Mwily  in  th«  morning  hour^  from  obstrut^tod  captlUriee  and  not  from 
w*ot  of  wai«r  in  the  blooO,  there  U  an  absolute  distaste  for  fliiidH  of 
all  kindH,  jM>  that  it  is  quite  chtTicuEt  t^  get  them  down  ;  mi  tUi-  other 
hand,  afttr  a  diuresis  vfLen  the  blood  la  poor  in  walci  there  i^  thirst 
and  a  Btrong  deairc  for  fluida,  $o  that  by  careful  observation  it  is  possible 
t0  l*li  whether  in  any  given  case  the  scanty  urine  ia  duo  to  colliemift* 
Atid  obatriioled  capillariefL,  or  to  want  of  water  in  the  blood- 
In  the  roofftiog  hotir^  the  drintin^  of  a  vptv  cnnnjuli'^jtSlp  aTrniinr 
uf  water  willnoljirodiica  a  diurt^r^.  !t  li^  kept  in  Ihi;  blixx!  by  the 
o^Ifu>u4  rflpiilaiieaT  ln~lfie  Vvcmng  and  night  it  tenda  to  pass  very 
soon  after  it  is  swallowed,  and  precisely  the  aamc  will  occur  io  the  morn- 
ing hotin  if  you  hrinp^  down  the  unc  acid  and  free  the  eapillaricfi.  No 
doubt  water  is  recjuired  for  digeation,  and  while  it  is  active  a  certain 
amount  of  watpr  will  be  retained  for  its  purposes,  but  digestion  Ukft* 
pUce  both  in  the  morning  and  in  tjii*  evening,  and  yet  the  wati-r  is 
profaM  in  the  one  and  scanty  In  the  other,  and  if  yon  have  removed 
the  uric  acid  so  that  thert*  is  no  plua  excretion  in  the  morning,  the  water 
will  be  passed  freely  then  just  m  at  other  tin^ea,  nud  under  theee  cjr- 
cunistancea  there  will  be  no  great  dJurefiia  the  following  evening  or 
m^ht,  because  water  hiw  not  been  retfiined  during  the  day. 

It  will  have  been  noted  that  the  afternoon  alkaline  tide  a  but 
poorly  represented  in  fig.  3  by  a  anioll  fall  of  acidity  at  5  p.m.,  but  this 
ia  oDr  of  the  things  that  varies  with  cxereiae,  food  and  other  faetora, 
and  I  beli«;ve  th.it  the  fall  ia  commonly  due  to  the  full  ol  ureo  as  tha 
ftlbnmuip  of  lunch  are  mming  to  an  end  dtid  ^j^Jy;j^y^Jy^^^j^^;jjj^jj^O' 
iiieed  with  Inneh.  aided  by  ii  certain  amount  of  ■'\<*!i'js*'  coiiinionly 
taken  afver  lunch  whiclTtends  16  WrflTOgT^r-pTTrfrrTTliy  lose  of  atida  in 
pqjaaUfltion  (see  H.ib  and  4.J5  in  fi^-  I)  ;    but  in  tht*  day  represented 


4 


*  ^^y^inm  metiDR  fixceoa  □!  uiimiciil  in  Khn  blood,  che  urio  fccid  biding  id  flom? 

wU^^fonn  wliifh  dbfltmg^mon  or  ]os«  the  cftpillnry  cin^alAtiojJflU  over  tbo 

body     Hi^h  Ulcod  prcsMtrc  it<  almout  nlw&ya  due  t<t  tultipiuia,  and  tba  elu^ucsa 

of  tbc  iM^piliarj  FeJfitx  mitX  ifat  bciKliL  of  th*:  blucid  pn-n^fuia  aio,  other  ihingii 

.4I|UaJ,  a  jucobiirt:  of  the  citent  a[  Uie  EollsmJA,     {^*ie  chapters  v.  and  xvU.J 
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ia  lig.  S  th^re  was  ao  esercitie  jiFter  lu.[i(!]i  beoauEc  it  was  a  pouring  wot 
day  and  I  did  not  ^o  out. 

The  diariml  vanations  m  tha  excretion  of  uric  a,cid  explain  abso- 
lutely the  times  of  ineidencH  of  th?  di««fuea  which  &rc  due  to  it. 

Thu4  of  the  dii4ejiJ4<»  which  are  due  to  excew  of  uric  lii^id  in  th^ 
blood,  headache.  epilcpfl/>  mental  doprewioo,  or  melAUcholiu  ami 
aiiit^ide^  vertigo,  high  blood  pro-ssurr,  angina-  asthma,  Boyuinid'a  discaaa. 
all  teud  to  come  on  or  to  he  at  their  worat  ia  the  mornJitg  hour?,  though 
otir«  there  J9  any  a^vcr^  disturbauce  of  digestion  there  may  bucollffimia 
right  through  the  day  becaiiw*  thi»  nataral  rnirvc  of  acidity  is  upset. 

On  the  Qth^.T  hand  thoae  dJaeaaes  which  arc  due  to  tbf  prejuMiuB 
of  uric  acid  outside  the  blood,  afi  aoui  atid  rheuuiatiam.  And  iuHamoia- 
tioru  of  tibtoLis  tiaaiics.  utTcct  E^spcciaUv  tho^c  houru  In  which  the  bloo([ 
is  ^cocrally  cleared  of  uric  acid,  t.e.,  the  cvoning  and  night,  aud  illua- 
Irations  of  all  ibtse  points  will  be  found  In  the  chapters  (hat  treat  of 
each  diaeose. 

Tlce  commoQ  diurnal  fljctuatiouft  in  the  blood  diHjiuial  correnpond 
verv  well  with  tho^e  of  acidity  and  uric  acid  in  lig,  »"J ;  thus  it  fjkllB  in 
the  moniing  with  low  »oiUtty  and  bigb  uric  acid  nod  ri^ca  towards  1  or 
2  p.m.  n&  acidity  risea  and  urtc  anid  comp^  down;  then  it  falla  more 
or  h-fl*  decidedly  with  the  fal!  of  aciditv  in  the  afternoon  alkaline  tide, 
varying  with  the  distribution  oi  mettis  and  otheT  factors,  anil  fts^s  very 
decidedly  in  the  evenini?  and  early  night  boura.  It  will  he  noted  (hat 
the  ci^rvra  in  fig,  5:^  only  illustrate  aomc  of  thea^^  pointd,  but  thi^  i^ 
a  somewh&t  ctceptional  curve  both  as  to  uric  acid  and  tho  blood 
d«imal.  and  it  in  given  for  r?4^na  which  appear  in  its  description. 

Fig,  4  is  an  attempt  to  show  the  annual  fluctuations  in  the  excre- 
tion of  uric  acid.  I  have  no  curvea  which  show  them  wclL  because  in 
the  ij^our&e  of  eacK  year  over  wliirh  my  iovcstigatioo  has  extended, 
I  have  t^ca  ao  many  drugs  that  the  natural  fluctuatJons  l&vc  iklwaya 
be«Q  more  or  less  clouded  over  by  thejr  effects,  and  1  have  selected 

[|key#af  shown  in  the  tigure  simply  because  it  seemed  l-o  be  kse  obscured 
ff  drugs  than  the  othera. 
What  we  ^ec  I  think  in  this  6gurc  ia  that^  speaking  generally,  the 
yarro  monthfl  of  tbo  year  corrcspoud  to  the  morning  hourg  of  the  day 
and  ahow  a  relatively  iat^c  cTScrction  oi  uric  acid,  and  it  followa  from 
our  first  principle*  that  they  should  do  this,  for  utridity  is  dim-iniahrd  in 
tticm  all  by  nn  increaecd  loss  of  actdg  from  tbe^lJn  in  pgrapiration  ; 
ctinvereely  th*!"  cold   months  of  The  year  correspond   to   th«  cveniug 
*ri'\  nijiht  hour*,  na  in  them  the  acidity  is  ruised  by  a  dimiaiahBd  loss 
Ht  Kills  Irom  the  skin,  and  with  thia  we  eee  a  diratniahed  csfitctioQ 
1^  uric  tdd- 


8ft 


UaiO  ACID— OHAPTEB  H 


^J  Now  in  the  coEd  monthfi.  Oi?tober,  NoTemlier,  December.  Januarj, 
and  Fi*bniary,  uric  Eicid  m  nearf?r  urea  tliaa  any  otbtr  tim«>  with  the 
exception  of  June,  of  which   l  ahat)  apcftk  a^in, 

With  the  fall  oi  aetdjty  in  Match  uriu  acid  rifiea. 

Thi?  high  aeidJty  in  April,  May,  June,  July  and  August  is  due  to 
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the  drug^  tdkciiH  and  iLr  uumberB  opposite  tbr^c  indicate  the  number 
oi  days  OD  which  Ihev  v^cre  taken. 

May-  June,  Jtily  and  Auguel  marked  +  wcfro  not  estimated  ihrougb- 
out,  but  ihp  ^Trr^tion  for  the  month  wan  estimated  from  tho  days 
that  wen-  worked  out. 

In  many  mgoths  a  conaideiaile  ijuantity  of  pho*phfttp^^otla  wa* 
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E-nlcea>  and  somctiJikr»  aalicjLate  uf  aoda  a\so,  and  thea-e  would  boUi 
tend  to  raise  the  Acidity  and  alao  the  >'xrTy|_inii  al  ar\i-  »^\iL  1>*m^ilhim- 

Iq  tftct  thie  jfat  U  sdectei  not  beoausc  few  dtuga  are  u^ed  but 
rnthei  b«cauA«  they  Ate  us«d  ao  conatantly  tlirougbout  tiio  /eiir  that 

But  whether  we  pay  much  attentirrQ  to  thin  ligurti  or  not,  the  fatrt. 
]  tbiak>  miuLiDS,  that  the  nciditj  tcnd^i  lo  be  high  in  tL«  cjld  nioutha 
and  low  in  tlie  Wivrm.  and  the  uric  add  In  its  invcrae  relation  to  thia 
t^da  tcf  be  Ion:  in  the  c<:>ld  enonth,^  tvad  high  id  th<*  warm,  it  follows 
also  from  our  dturaA-l  experiences  that  uriL;  acid  will  tend  to  be  hi^heflt 
in  tht*  early  warra  oionthfl,  March,  April  and  May  (and  this;  may  Acununt 
lor  [lart  of  itfi  full  in  June,  unledtt,  indeed,  June  was  a  very  c<j]d  moath 
in  1888.  which  my  notee  do  not  enable  me  to  sayj,  and  lowest  at  the 
lirat  onact  oi  cold  oa  in  October. 

Ulc  fall  oi  urea  from  Murch  to  May  was  duo  to  my  loaTine  ofi 
meat,  of  which  1  had  ptevioiL^ly  taken  a  small  quantiry^  and  the 
further  fall  May  to  AugoAt  was  due  to  mj  making  milk  my  only  animal 
food  wi^iuiaLiAjdAlUiU&JbL££]^^uL!icientmdk  ^iiid  ijri?»d  dtufl.i  tn 
)ut.  and  tnis  la  an  exjwrimcot  which  J  do  not 


raploce  the  nil 

odnpe  any  one  to  repeat,  nod  if  1  had  known  then  what  I  kunw  now 
about  tbi*  direct  iatroduction  of  uric  acid,  it  would  nover  have  been 
aerefiHnrj-  for  ine  to  do  it ;  but  I  then  t>elicved  that  my  only  wav  ol 
redacing  uric  ni-id  wj»  to  rf^hic^tjie  total  nitrogen 

TRking  it  that  thp^e  are  the  natural  annual  variationa  in  the  excre- 
tioii  of  uiir  itcid.  nnd  the  whole  of  my  feaearchcs  and  obsetvaUouii 
are  in  favcHir  of  Ihia,  &»  1  iound  out  lonj^  ^l.^p  that  I  ^t  a  relatively 
incrcflaed  excretion  of  uric  Acid  i  to  2U,  or  1  to  3U  in  the  spring 
ftod  flummeP  montha.  us  eoropared  with  I  to  .11  in  the  winter,  it 
follows  thai  the  greatness  of  the  nno  iirjid  rxcretion  in  the  w;irm 
moDlh»  will,  juat  as  in  the  oarreapopdiug  diurnal  variations,  depend 
partly  on  the  areatnew  of  the  fall  in  attdity  and  partly  on  the  quantity 
of  urk  acid  uhivh  ha»  been  stored  in  the  body  in  the  previous  cold 
tnootha ;  and  it  ia  obvioua  that  a  man  who  bati  been  introducing  all 
throuf^h  Iho  winter  «orne  <i  ^n.  of  uric  acid  per  day,  ought  to  soRer 
mnih  more  jifverely  (mm  MU^h  spring  and  ^^ummtr  dii*easpH  as  are  due 
tu  ■>*■!«■»  ijf  |^^^-  itfij  in  tlir  blurd  than  the  man  ^Ttnffl^TBffCTucEs 
frvm  I  tv  '2  irrs.  ^rerdav.  and  evidence  will,  I  think,  not  be  wanting  that 
thin  la  the  r^Bv  :  for  the  mnn  who  intrudueea  ti  gre.  a  djiy  not  ctoly  mtr*i- 
doeoi  it,  btit  the  uric  acid  bo  taken  inlerferes  wab  lU  own  excretion 
by  tjfadiait  to  keop  iip  the  acidity  of  th^^  urine  ^nd  dimiiki»<h  the  alka- 
liiutv  uf  thf  blcHHl.  ihniifjh  it  ia  true  that  if  hi?  goca  on  introiliiuing  il 
.1 
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m  summer  it  will  tend  to  keep  up  the  ti«;idi[;y  tbeD  also ;  this,  however. 
will  littve  ihtle  ef  eot  compaHrod  to  tlie  etlernal  tfn;pi:rtiture,  ftud  when- 
ever the  acidity  b  reduced  he  will  have  a  corrr^poDdittslr  ^rrtt  rueh 
of  uratoD  into  bis  blood. 

We  sbail  see  also  that  all  Che  diB«ftaea  which  in  the  diumal  varia- 
tion  of  eKcrction  tend  to  have  th4^ir  greatest  EuuidRnce  Hud  spverity 
in  the  TEKiniiD)^  hourH,  lend  also  tu  have  iheir  gre^iteut  aunual  iacideoce 
in  the  Aprin£_aQd  tkummuc  iuuuths,  while  thuae  wbiob  are  moat  j>romj' 
iient  in  thi;  evcDm^jn^nitfht  will  olfto  bo  flecn  to  be  moat:  prominent 
in  autumn  nnd  WJTltfr   "'''^  ^  muat  add  on  to  the  disposes  \vbieli  are 


worse  in  th«  monung  hours,  soma  othem,  sach  oa  phthiHU,  some  Mn 
diseasefi,  and  pneumonia,  bivauBP  they  are  not  nf  such  a  nature  an  to 
mhov  well  their  rehition  to  th^  Jiumal  Huctuutious  of  uric  acid,  but 
yet  BH  we  shali  see.  3om<f;  of  them  do  ahow  rery  well  a  distinct  relation 
to  \tB  anpual  tiuctuationa. 

For  the  sLtme  rcasoue  the  blood  de(;imB.l  of  tlic  dfah  and  tt^a  taker 
h  hipher  in  the  winter  months,  aa  5  to  b\>.  and  lower  in  the  summec 
months,  as  41  to  -1:  buT.  under  no  mrcumBtancew  and  at  no  time 
of  the  year  are  the  blood  dei^iDiQl  or  the  capillary  rellux  of  the  flesh 
eater  equal  to  Thoee  of  the  abstainer,  and  consequently  at  no  eeoson 
of  the  yeur  lit  the  ^aah  eater  eijUal  in  enduranee  and  athletic  power 
to  the  abfltfliner. 

It  will  no  doubt  be  a  surprLF^p  to  uome  to  &ee  uu^'h  diapu^es  ua  phthisic 
and  piieiiiiiLiniu  Iricludi^d  in  the  lisi.  ^  but  we  shall  see  in  chapter  iv. 
and  elsewhere,  that  urio  aoid,  by  controlling  the  metaholisoa  and  cora- 
buation  of  the  body,  does  in  very  many  instances  abaolutply  determine 
whether  micTobea  ebould  be  burnt  up  and  deatroyed,  or  obtain  o  footing 
and  live  within  it,  and  in  this  way  doea  practically  determine  both  the 
incidence  and  coiirne  of  mirrobic  Hin^aBeH,  Moreover,  we  shall  al&o 
M?e  (chaptem  ij^,  and  aviL)  that  urit;  aeid  by  a^ri^tJng  the  tibrouij  tisauea 
of  the  trachea  and  bronchi  not  only  producee  acut^  InHammation  of 
the-ae  HtruetuceE,  but  abo  brinRft  about  pneumonia  of  neighbouring 
porliona  of  the  lunge,  and  that  in  any  of  the  leeionw  &o  produced, 
bAt\iirt  and  other  mierobej^  may  find  a  nidua^  fn  Theac  eases  the  urit* 
acid  is  K\n:  importfint  factor,  the  removal  of  whii^h  prevents  or  cures 
the  disease;  che  microbe  merely  dourinhes  in  the  conditiurLs  whti^h  urie 
acid  produces,  and  is  in  itacK  quite  unimportant  (ace  caae^  under 
Catarrh,  Pneumonia,  Malaria,  &c.}. 

Fig.  G  ahows,  I  tbmk,  that  the  diurtml  vnriations  in  the  excretion 
of  imc  acid  have  a  not  unimporlanT  effect  on  the  temperature  of  the 
Ifody. 

This  fi§;ure  la  one  of  a  large  number  w]iiGL  I  have,  and  which  alt 
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shoff  much  the  same  thing,  and  1  give  it  here  wbil«  tlic  diumat  viiriu- 
tioTu  in  the  exorettDn  of  unc  ui^rd  aro  fni^lt  in  uur  uiinrlH.  riMmgh  I 
nball  have  tu  return  to  ita  imicte  m  connection  with  other  [m]>]<^iitt4 
Ut^r  on. 

Th«  uppoT  turve  j;ivc*  the  tomperuture  in  tho  rectum,  the  lowtT 
curve  that  in  the  month. 

Anii  what  we  <ianQi>r.  help  Tkoticiiig  at  first  rtighr,  is  thdit  betwemi 
the  hours  of  7  ii.ni.  Ami  t\  p.m.  tU^^Kv  tcmp^rutureH  nvm  further  dpurt 
thftD  at  other  lim«»  of  the  d&y. 


TO   iijS  iJe   s.a   eo  Jtm. 


-^^ 


^% 


BiiiA-noK  TO  TBK  EiinurEON  ov  Unit  Acin. 


I  WM  led  to  investigjkte  this  matter  by  some  fitatemeaU  I  found  in 
l|jiniy*e  worlc  on  thc^  rirtruiation  of  the  blood  ('^Circulation  du  Sang," 
pp.  588  to  m^). 

A»  he  points  out  thai  by  obatrving  the  teroperature  simultaneouftly 
la  the  rwiura  and  mautii  wc  [:(in  toll  whether  a  lo^.i^mpcratiire  in 
the  moulh  ia  due  (I)  to  contraction  of  aurffti^e  veBaela,  or  Vi\  to  dimin- 
iahwi  pfpducHnn  of  Temperdturv. 

If  it  lit  due  lo  contraerinn  iA  A\iv\-Av.t^  vt'ttfl.'lft,  tlie  retti^ierrijieroiure 
rw9  aa  ihc  moutlTtMu^rature  fallH^  and  the  temperatures  of  the  twu 
plam  urc  far  apntt ;  on  the  other  Jiand,  if  It  m  due  to  dimlniahed 
protivigtjon  of  hfai,  the  Ctmperaturoe  in  the  two  piauw  will^e^clpsp 
tf>|ythgr. 


A^nin,  suppose  we  find  a  ■^i^^d^if^r'^*"'*^^!  lli  tlf^  ''^'*"*^'    il  the 
jraporatiiP<*   in  thQ,^ou^^fc4jfifl^j;Jbo  aamo  there  ia  an   jpck 

If,  but  if  thf^  ere  far  *part.  the  mouth   being  lower, 
K  iTontr&ction  (obstruction)  of  skin  vesi4pl». 
HaTEiy  a|>LO  points  nut  th^it  tn  t^holern  al^de  the  itxta.\  tfijnpeiature 

fB  liijfh.  in  proporfion  as  the  surfapp  temperature  ia  li>w.  iind  in  the  rp- 
j^tion  the  rectal  tcmperaturi^  Jalia  aa  the  ourfacc  temperature  riflec. 
In  cholera  aigido  the  eurfocp  vcwwle  aro  contracted  (?  obetrupted), 
and  tartarate  of  antimony  and  etncitine  both  produce  similar  rcsulu, 

RAlu)Ju>l.  on  tliA  otht^r  hand,  diliiteA  the  surface  vesseis  Eind  refJucea 
le  t.emperii.ture  in  the  rpt-tutn- 
Icunition   lovveru   the   ti^mperature   both   of   surface   and    rrclum, 
BOce  the  diagnoeia  between  this  and  contracted  ortcriolea,  or  rather 
obatruoted  ci^pillanes  (see  chapter  v>)- 

In  uTEomia  he  pointe  out  that  you  may  pet  a  fall  ol  the  central 
tempi!TAturc  as  wdl  as  that  of  the  surface,  ^.e.,  1  suppose  that  the 
ob8trii(;tion  of  veHHels  h  Hit  great  and  general  that  thn  production  of 

I  heat  '\»  afTected  a&  well  as  its  distribution. 
During  fever  the  two  curves  come  togoither  ae  the  vcasela  arc  free, 
luid  the  temperature  equalised  ovi^ry where- 
in caeee  of  intermittent  fever  the  curves  ara  eloee  together  at  the 
limes  of  high  fever,  but  the  surfafp  teifiperfltuTe  ia  conaidi^rably  the 
lower  in  the  inl*tvftls,  and  this  correH^Mmds,  as  1  know,  pretty  abso- 
lutely with  the  amount  of  uric  acid  in  the  blooU,  as  il  in  absent  during 
the  fever,  hcitip  atored  up  m  the  onlarifiiig  aplocn,  in  thr,  liver  and  ebe- 

rhere,  and  present  in  more  or  less  conaiderable  <tuantity  dnring  the 
lervals. 
lliese  obsrrvationn  could  not  but  *4iiggeBt  to  my  mind  tiiat  if  the 
difference  betwecfu  tliH  Iem]iHraturp  of  the  mouth  and  rectum  ia  a 
rociisuTc  of  the  obstruction  of  the  :skin  vesflela,  i(  might  alao  be  a 
xncftjiure  of  the  cmciuut  of  uric  acid  in  the  blow!,  for  uhc  acid  in 
the  blood  obptructa  tbc  skiQ-veeaele  ;  and  on  car'.fiilly  investijEatin^ 
the  i>oint  I  found,  as  fig.  5  shows,  that  this  is  the  cane;  and  ihat 
the  greatest  divergence  of  ihewe  Cempenitures  corresponds  exactly  with 
those  Loun*  of  the  day  in  which  there  is  mitundly  the  largeat  amount 
^^pi  uiLc  acid  pafiaJng  throu^^h  the  blood. 

^H  In  this  hgure  we  see  that  at  7  a.m.  tbe  two  curves  arc  T>Tetty  clotw 
logether,  and  tbia  tempern-ture  was  taken  in  bed,  ao  that  any  effcet 
that  uric  neid  might  have  on  the  skin  vessels  waa  counteracted  bv  the 
equable  temperature  of  the  bed  elotheH,  and  tlua  ia  practically  a  con- 
fltant  feature  day  alter  day. 

The  uvut  tibsoiVfttion  k  at  12.15  p.m.,  and  Leie  we  ace 
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moulh  t«mpcmtai'e  Jia^  fallen^  whtJc  tte  reota!  tcmifcrature  hoa  riapii, 
M>  tJiAt  Ch^7  are  considerably  furthoi  upart  thAU  at  7  a.m..  ocd  iJii^ 
«lnn  peM^k  are  therefore  obslruct^^d. 

At  1.30  p.tn,  t}je  inodtb  rHnpenttiirtr  liu8  risen  ver/  nSightly  but 
Uir  reolAl  t^mpcTAtuie  hob  riaeu  coDaiilerELbl/,  aod  thev  art  tiiivr  :^J 
ilsgjMA  ftpart. 

An  hour  and  a  quAiter  of  vaUdng  ex<jrcbe  hfi»  been  taken,  and  hao, 
ftji  t£  uGD&Uy  tbe  cue^  mbed  (he  tompernture.  but  it  h&a  a^sated  th« 
ncUl  Ci^EiiperatDre  much  moro  than  that  in  th@  month,  as  thtj  aurfac^ 
mannhr  kta  itill  ob«txiicf«d. 

At  6  p.in.  the  mouth  tetpperatur^  Uaa  riaep  ver^'  decidedly  and 
rorirhiHl  ita  hiphc^t  point,  thc^  rt^taL  temperature  haa  fallen  t^nd  eotne 
to  meet  it,  and  they  are  now  only  tieparated  by  about  ^"n  uf  a 
degrve.  the  stlrfBC?  vessels  art*  therefore  but  little  obstructed,  and 
thr  AJbAline  tide,  with  the  coUffimia  that  accompanied  it,  has  come  t.o 
ftU  eaaC  ■     i—         -    -     -  - 

Ai  8  p.m  the  rectal  loraptTature  remaiiitt  he  cwmc  od  at  C,  while 
the  modth  temperftlurc  hu^  folleo-  They  are  about  Ji  degrecr^  apart, 
%ad  ih^  flurlflcc  vesseU  ure  again  aliltleoljatrueted  ;  possibly  there 
ira*i  again  a~  lll|^l  BSfl^  Af  uric  Hcid  passing  through  thi*  blood,  a» 
Uierr  vbh  at  S  »nd  9  p.m.  In  fig^  X  huL.  at  lU.:iO  p.ui.  this  has  come  to 
•II  end,  the  mniith  temperature  had  failru  to  ita  lowest  point,  but  thi' 
recUl  temperature  ha^  fallen  atill  more  and  is  now  a^ain  pretty  doae 
to  it ;  the  sicm  reuels  are  but  Utile  obstructed,  and  the  blood,  aa  we 
know.  U  probably  pretty  clear  of  uric  acid,  and  tliia  fall  of  tempera' 
lure  ie  therefore  dup  to  dijninish»%l  formation  of  heat. 

1  hare  uttny  curves  showing  almost  exactly  tbe  same  thing,  und 
when  there  is  no  eEerciac  to  causc  fluctuations  tbe  erc^t^t  divergence 
of  t<"iupeniturc  filwaya  ocisura  about  1  p-m„  and  they  come  together 
m^in  oarly  in  the  afternoon,  and  remain  more  or  less  close  toother 
m  ihr  evening  and  night. 

The  eflwt  o£  exercise  la  vnry  interesting,  for  it.  caui*ea  divergence 
of  ihe  bwij  curves  most  in  the  morning,  but  to  a  couBidetublE'  extent 
abo  ia  the  afltmooo,  and  as  we  shall  ace  further  on.  eiercbe  in^reaaea 
tlie  txcrrtion  o(  nne  at  id  and  cuusck  ou  inirea;?ed  (|uantity  of  it  fi» 
fmm  through  tho  blood;  we  shall  also  »e*'  that  in  aeeordance  with  it** 
•Oscu  on  uric  acid,  exercise  controls  the  formation  and  excretion  o£ 
urea  ;  ihi"**  i4-m|jeruturi'  rurve**  i^liow  that  utjc  acid  control  the 
diatcibuliou  (jf  hut.  and  we  shall  ute  rraaou  lo  believe  luti-t  ou  tbnt 
it  ftbo^ODtrolB  uTe  lonnation  of  h'^at. 

In  theantiw  wuy  volhcmm  will  at^L'ount  for  the  aE|f idi-  atage  of  cUoJeta, 
m*  coiWmia  !■  tbr  imtural  and  constant  result  of  AVery  severv  gaatro- 
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iDt«etiiiA!  diBturbunce.  TarUral*  gf  aotiinony  or  fini.>tiiie  act  ifi  iba 
esme  way  and  prr>duct;  the  bojug  result,  and  een-aTcknefls  as  I  Iciuiv, 
docfl  tbe  same. 

Alpoholn  on  the  other  handn  or  the  aeids  so  ofteD  mixed  with  it, 
Quroi  or  prev?ntj«  collemiA,  and  condequ<^ntJ>  fre^H  th«  »ldn  vemtte  und 
iLe  temperature  purvps  rome  together,  sod  I  bplieve  that  every  drug 
which  hftu  the  same  eflect  on  utic  ftcid  has  fllflo  the  same  effect  on  the 
eurrep, 

[n  urH.'Tiiin.  which  1   hav<»  loDg  been  pomtinp  out  ik  merely  Be^t 
vuWioitiui,  thp  ohMtruttioD  of  vess^k  niJky  be  fiO  groat  Ihal  there  isdimia' 
whnii  productmn  of  heat,  juat  nr*  we  t^htM  we  that  in  severe  fatt 
there  ut  diminifihed  pioductioD  of  urea. 

If  the  effort  of  uric  acid  Is  so  great  in  the  physiological  conditioiw 
whirh  ohtiun  tn  fi^,  ''.  tta  effects  in  patholo^ifjil  eondilioiis  mujjt  often 
he  much  KTMter,  and  eo  far  na  nay  Dbaen-ationa  go  this  ih  certainly  the 
<™«*,  J 

tt  ih  cthvif>ijj4  fiUn,  thnl  in  observing  rn  ihia  ;vuy  the  siiperricin)  u.nd 
t\tv]t  lrrii|n'rjitiircs  and  thdr  lelatLons  to  ench  uther.  we  hevc  at  hand 
II  ready  mennn  of  estitnntinR  the  amouat  of  uric  add  that  is  pAaaing 
thrcn^^h  the  Ijbodn  nt  !i  limp  when  it  mighl  be  quite  tmpOEeihIe  to  esti^, 
mat'^  diri'i'tly  Th^^  quantiiy  either  in  the  blood  or  thp  urine,  and  we  ca 
niTntrol  our  rMulta  by  the  uee  of  driigft  whit^h  are  known  to  indnpnc 
the  unliibility  of  iirir  acJH,  *knd  which  will  therefore  affect  the  ietnprra- 
tiiren;  ami  tht*  tupjllury  tefliisor  the  blood  pressure  will  tell  uethesam 
thinv  niore  quickly. 

f  may  inenliou  abo  Hiitt  a  uric  jieid  heaitaehe  always  affe<-ts  tho 
relaT.itnifl  of  ihtf»p  icmperatiireB  :   thus  in  fig.  -'  at  lO.-lO  p.m.  thev  are 
leM  than  0  di<gr<H<  aptirt,  but  if  there  is  a  l^goil^uhe,  (■ven  a  slight  head. 
nche  n1  thii^  htmr.  they  -^^^^Uir  ^  ^""  ^"f*^"^  .>p^.^  rtr  iBore,  and  nl  t) 
cnfrMpfjnding  hour  neJEt  tiight  p.-rbiipr^  uuly  "  4  f^f  li  degree  apart. 

Similarly  In  the  low  exerelicio  of  uric*  acid  which  followe  for  a  da\ 
two  after  a  coufhc  nf  wdicylstflB  they  will  Iw  nearer  together  in  the 
rt.m,  hourn  ami  at  l.'Wi,  nj\t\  I  bav>^  reL-ords  of  only  '2  to    4  of  a  degreff 
of  dilTerence  a(   I^JJ<1  or  1,0  p.m.  under  theae  circumalAn^-ca. 

We  are  now  rn  n  poMJtion  To  consider  the  action  uf  drugs,     8i>  fa 

7VH  we  hiiVi^  gone*  wq  :*ee  that  the  hourly,  ditdy»  monthly,  and  yearly 

Hiecmtion  of  urie  a<"id  hjAH  to  do  with  the  variations  produced  by  intru- 

durtion,  on  the  one  hand,  and  the  offertH  t>f  \Arious  factors  on  soJubilitv" 

on  thp  other,  while  there  tn  no  privjf  whatever  that  thi^  formation  of 

urio  acid  relntjvely  to  uiea  evpr  jdtetH  at  alE. 

In  the  same  way  with  drugs  wo  shall  see  that  they  act  merely  by 
increnaing  or  dimim.'^hing  aolubility,  and  inflnence  exorcUon  acrord* 
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iDgly,  but  there  ia  cio  cyideDCO  tb&t  auy  al  them  can  produce  on  in- 
iToeflGd  forrnatico  of  uric  acid  ;  and  wlmt  haa  b<ren  said  by  oUiers  to 
b*  due  to  increaapd  (ormatiDO  of  uHc  acid  bae,  I  believe,  alwikva  been 
due.  either  to  inrre-nsed  introdQction  in  food  substances,  or  to  incri'UHiid 
RliriLiiiiiliini  bv  ih^  jirFiiM)  iff  mjIvptlK'^. 

[  m^^lf  foLiitd  out  very  early  la  luj  iavi>0tif;!atLorib  that  by  iniluuiic- 
lELjC  th(^  solubility  oE  uric  Aoid  J  oouJd  do  almoat  anythiog  1  libt^d  with 
its  excretion  ;  and  more  rcoeotly.  that  by  controlling  Iho  umoDiit  intro- 
duoed  iQlo  the  body,  I  could  eieivise  Hti]!  further  and  more  decided 
iHiiitrol  over  the  amount  rhtit  rniild  paHn  ifilo  ^nd  through  the  blood  {spv 
fig.  7.11- 

And  whtn  we  once  fuily  rFoognirte  the  I'normoui  power  whieL  uric 
avid  h&G  in  coatrolLng  the  circulatioDf  we  &ha.\\  ecn  that  tbU  kuowli^dKe 
pv«;  UB  A  Ifrver  of  th<^  utmost  importiiooe  in  gliding  both  tJio  phyaioloj^y 
»ad  [ifltbolo^'  of  the  human  body,  e,nd  a  power  of  lixpl^ining  almoat 
numiterlpes  foists  and  se^uPDoes  in  both  repons  which  are  othorwiBi* 
I]ir'if>licab]e, 

And  now  in  speaking  of  the  Action  of  drugs  ]  oh^ll  divide  them  into 
(1)  those  that  increase,  aQd(2}  those  thittdflercdacoxcr«tion,uQdhiLvinir 
tirat  enumerate!  those  in  each  cUas*  s^hnll  say  s  few  words  as  to  the 
#etion  oi  the  lodividuftl  dniK«  in  turn. 

The  chief  AubBtaacFW  which  increaj^t^  I^.i?.\'T<:'tio[i  of  uric  acid  are 
jillcalfes,  na^icyiic  At-ld  and  it&  oompuund.=.  Halicia,  aalol,  &i\.  pjiosplnte 
i>Isoda,  pipBfftEidin.  ijuiDine  4od  bellodonno, 

I~plwie  fllkaliee  fifst  becaiiBe  thoy  uri^  found  in  action  every  day  in 
n&tiire,  o-ud  hence  have  far  greater  importance  thtLo  any  substances 
wbi<^  Hi^  Dot  in  every-day  Motion.  The  ourves  in  fig.  6  show  tha 
effects  of  giving  the  alkaline  aiillA  of  fotasli  and  loda.  We  «ee  that 
ihey  pmdiKT  a  ilrvMed  fall  in  the  acidity  curve  in  day  3,  and  kr^ep  it 
moEc  or  leM  low  on  days  'J  and  4,  The  result  (if  Ihia  Is  that  uric  lioid 
nhioh  is  close  to  urea  DD  day  I,  n&es  considerably  above  it  on  day  2» 
rerosios  fdgh  on  day  3,  and  is  iilrll  fuUy  half  a  ^rain  above  it  on  day  4. 
The  rifie  of  urea  on  day  2  is  not  the  resnlt  of  tattng  potaah,  but  of 
<oTnA  alteration  in  diet  or  exerciae  ;  other  things  equal,  a  fall  of  acidity 
«od  «  rifle  of  urio  acid  tend  to  depress  ureik. 

tipcoking  gcncTally.  and  apLtrt  from  th^  action  of  other  solvents,  it 
«ivme,  as  1  have  Aaid*  that,  the  eKctetion  of  uric  acid  from^  day  to  day 
and  hour  to  boui  U  invpraely  tis  the  aoidity  of  the  urine. 

And  I  think  there  ia  evidence  to  show  thHt  speaking  generally,  the 
flurluntions  ju  thL^  acidity  of  ih«  urine  corrt-sjMind  both  in  direction 
and  extent  with  tluctuatioaa  in  the  alkalinitv  ot  tlie  blood;    thus  it 
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Aod  otbere^  that  the  AlJcAliDify  of  the  blocx]  is  dimioitihed  iti  all  fovere 
«]rc«pt  Buch  08  are  romplit-ACed  by  clysprnpii  and  cyaooeis,  and  ths 
M.^JUity  of  the  uritte  b?  iDcrea?^  in  all  ffviTH  ;  a  good  inHt^rK'e  of 
ihu)  fact  being  recorded  la  6ir  W.  Itobeits'  work  "On  Uriuury  and 
Renal  DiaeaBes,"  lourth  edition  (p.  5V).  where  el  patient  w^ith  ftlkalina 
tinuQ  i^ot  (tryaipviae^.  and  tho  unnts  bcuaniu  u^iid  and  reniuincd  ao  ilunng 
rh*»  fe^rsw.  becoming  jillfiiUni?  agoio  at  Ihe  end  ol  it  (»ee  previous 
r^^marka  on  fip.  5). 


*^^ 


Fig,  &^Pi.d»  EacKGTiofl  qv  Vbhc  Auid  fjcuuuckd  tti;  Aulaiamk. 


^Convenely  u  vpg^-tAmn  i^rpt  \»  loio^n  tu  diniiaifih  ihi.'  acidity  oi 
(he  nritie.  and  I  believt?  that  it  also  iDcroa^t^s  the  iklkalioity  of  the  hlocxl. 
Ther«  is,  howr-ver,  one  exception  to  the  above  &Jat^ment  about  the  rpla- 
tjou  of  the  excretion  of  uric  add  to  the  acridity  oE  the  unnc  looked  upon 
iiB  AQ  indoiE  of  th^  alkalinity  of  the  blood  ;  and  that  is  where,  oa  in  th? 
fits  ol  epilupny  (see  castffl  in  ehapler  vii.J,  there  in  a  huge  eicr#ti<jn  of 
urir  acid  relatively  to  urea:  for  here  the  atiiiliiy  of  the  urine  in  i?ix- 
tremely  higli^  and  th^  greater  the  amount  ;>f  uxic  ft«id  pn^a«ut  tb«  InKher 
ihe  acidity.  It  thun  aiipearn  that  wLen  a  v<:ry  lartfi?  amount  of  urio 
§/wi  la  baiiiLg  excreted  th^*  acidity  of  the  urme  may  be  iio  safe  index  of 
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Uiff  alkaliiiitj  of  the  blood,  bccauae  the  acidity  of  tEto  ejEcrction  b  to 
vonif  cKt«Qt  ftQfCted  by  the  amount  of  tirit;  acid  it  ccnt&ina. 

But  It  lu  uaunily  enav  to  rliatmi^uidb  tbie  puthologicaL  oi^c'^ptiun 
lA  thp  rule,  for  tlif>  ueaaE  ri^ladoD  botw^^Q  ac^tditv  and  ureu  net  longer 
holdft  good.  In  the  urlnw  excreted  after  a  fit  ficiditv  risea,  but  am 
ii^  fit«ady  or  even  falls  a  little  (see  ubapler  vii.):  the  nw  of  aridity 
i«  tberL-fore  not  due  to  the  ordiDiiry  ureo  mctabolismn  but  it  corre- 
»poadsi  with  a  very  marked  nsG  in  uric  add,  and  may.  ]  tbink,  b<^  due 
To  thifi  ;  the  alkalmity  of  the  blood  on  the  other  hand  varies  invei^oJy 
with  the  metabolism  of  urea,  and  is  therefore  high  and  nnin^.  A 
similar  riae  of  keidky,  not  ai^i:om^uni«i]  by  any  risp  of  urr>ji,  m  Hesa  in 
&<'Vi?ral  of  the  figunw,  showing  the  effects  of  taking  uric  acid  or  xanthcQ 
compounda  (tigs.  25  and  2G), 

I  am  indebted  to  I>r.  G.  C.  Uarratt  for  pointini^  out  to  ta*r  that  a 
rise  of  acidity  &uch  as  that  we  are  speaking  of  after  a  tit  of  epilepey  in 
ill  |tuTt  due  to  a  ri^  of  fhe  phospbRten  exereted  in  the  urine  {see  also 
his  pnper  in  the  Jonrnfil  of  PhysiolGtjy,  vo!  xxiii.  No.  5). 

But  he  alav  ehoM'a  in  hua  paper  that  phosphates  always  follow  very 
closely  the  acidity  curve  of  the  uriue.  and  this  \&  just  >vhat  vre  should 
ripect  Irom  the  observed  relation  between  the  curvea  of  uren  and 
acidity  ;  for  the  phospfintee  probably  represent  the  ftoal  motaboliam 
of  the  phosphorue  in  the  albumen  moleeiileT  just  a^  urea  repres^ntA 
the  final  mrtahohRm  nf  it*"  nitrogen. 

No  doubt  there  may  be  some  increased  excretion  of  phosphate 
after  an  epileptic  fit  &»  the  reault  of  increaaed  metabolism  in  the  tiMuea 
of  Ihc  nerve  eentroe  rioh  in  fihospborus,*  and  this  may  account  (or 
parr  c^i  the  observed  riae  oJ  addxfy. 

In  this  c^afle  part  of  the  inere^iAed  eKcretion  of  uric  acrid  after  an 
epilcptit'  fit  JH  a  reHuli,  x\o\  a  rttuwe,  imd  lUepe  If*  no  i-xrepUon  to  oiy  la^\ 
of  solubililieii,  as  pho6phalea  in  the  blood  arc  solvents  of  urio  acid  ;  but 
iiric  acid  in  eombiiung  with  phosphates  diminishes  their  alkahnity 
and  muet  thus  raise  the  acidity  of  the  uriai;, 

8if  A  4iarri>d  ba^^  ebowu  that  the  alkalies  ^oda  and  potash  form 
Cixtivmely  soluble  cumpcunds  with  uric  iLind,  and  pboaphale  of  soda 
ta  klflo  wrll  known  an  a  Miilvenr  of  uric  acid.  Fi^  T  shows  it»  eiTecta ; 
Ltfc  ID  day  1  unc  arid  wdf^  far  beloitv  urea  ovinia  to  the  high  acidity, 
which  ajEaiii  ^iLd  due  to  the  taking  of  Aoids  aud  uutipyrin,  A  drachm 
ol  phoupliat'  if  H.iT  I  T=  t.ikr'D  throe  times  on  day  2,  and  uric  acid  rifles 
aod  getfl  juhL    LiiiV'    I.I.  ,    v^hicL  liajt  fallrn. 

tfowChiahigh  urea  on  day  I  waa  probably  paitly  dueto  the  low  uric 


'  £«bU>u,  "Svauolp^ie  dva  tianis/'  p,  ti9  {pob  ilLw  chapter  iii.)- 
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auid;  bwftUfie,  uf.  wj  almll  see  in  chapter  viii.  an<l  elaewh&re,  evcrytlnog 
thftt  brings  down  uric  Hcid  tends  to  miae  urea,  or  in  other  words, 
pvoiythinp  that  clears  the  lilnod  of  uric  acid  quicltena  th('  mRCnholrum 
tkrou^boul  tlie  bixly.  and  BtLmuljihu?  the  forniatioD  and  exi^retiuL  of 
urea;  but  thi^  only  IohU  for  a  short  time,  therefore  urea  drx^  not 
rpmoin  up  on  day  y. 

Un  day  ^  zk  Aimdar  doH?  of  phosphate  is  taken,  acd  uno  acid  ri6e« 
morv  decidedly  above  uren.  and  on  day  4,  when  the  drug  is  Isft  off.  but 
QO  other  rhan^t^  i^  made,  jt  falls  a  loop  way  below  it. 
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Pig,  7h  -Plus  Hxt'UEtios  oii-  Dttlo  Aoid  phodUOBO  BK  rHoaPUATB  or  BowuK, 


Wt?  see  then  thfit  phor^phnte  of  Hoda  fauveR  o  diHtincily  inur?]L4ed 
4*xrrKioii  of  uric  UL'Id.  whirh.  just  aa  in  theta!<p  of  souit'  othiT  solveute, 
ie  folWed  by  n  fall  when  the  drug  [a  Idt  oR  :  provlngH  I  think,  that  we 
arc  dealing  with  excrption  nwrely,  and  not  with  any  new  formatwin  o( 
uric  HQid- 

Afi  to  *fllicylic  acid  und  ita  compounda,  i  have  ahown  that  they 
inf.rea*<e  the  excretion  of  uric  acid,  and.  I  have  pointed  out  that  what 
w  knctto  about  thp  cnrapound  [snlioyiuric  acid)  which  (liej  form,  iieeinw 
to  Bhow  that  it  is  nnt  only  nK|re,6olul*U i*U**let  than  the  sallfl  of  uriu 
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Htiid,  but  also  much  more  auluble  in  ^liglitly  »(jid  Huidfl—B  very  im- 
port&nt  point  to  which  I  Bhall  often  have  \a  raTcrafatn.  1  should 
perhaps  explain  with  regard  to  artlicyluric  ncid  thnt  it  is  not  a  com- 
poaDd  of  uric  aoid  and  aalicvlic  acid,  but  of  j^lycocoU,  one  ol  the 
ronatituenta  of  uiic  acid,  and  salicvlic  acid  :  ju»t  as  hippuric  floid  ia  a 
f^ompnunii  of  glyf-rn^oll  ami  bprzoir.-  ariii. 

And  what  I  saj  with  regard  to  tht'  Aohdiility  of  BHlicyiuiiu  add 
frppIJes  to  its  presence  in  the  blood  only,  for  where  it  is  present  in  the 
uriup  it  does  not  give  any  reaction  with  Haycraft's  proc^'HS,  and  in 
thpfi'fore.  fit*  far  as  my  rpeults  are  concerned,  not  estimated  aa  uric 
fu^id-  So  that  in  ^o  let  as  a  saljcyhite  increa«ea  the  cTccretlon  of  uric 
acid,  the  coropoiird  salfryhrric  acid,  whirh  it  may  form  winh  it  in  the 
bloud.  ia  probably  largely  reconverted  into  uric  acid  and  aalicyliu  acid 
oa  it  passes  the  kidney  (aue  my  cAperimcnU  wtlb  rtrgard  tv  these  points 
ID  the  TranxtKti&ns  of  the  Roi/uf  Medi'-al  ifntt  ChifHffi<.^l  Society, 
vol.  Ixji.,  p.  IM). 

I  regret  also  that  the  atateroente  regardinp  the  solubility  of  aaji- 
cylnric  acid  to  be  found  in  Htacdard  works  of  reftrpnee  on  cheniistry 
Aie  Dot  suiUciently  dofinit*  for  our  purpose,  so  that  we  have  to  be  satia- 
fied  with  probabihly  rather  than  with  certainty. 

But  li  thia  tfomevbnt  hypothctitiial  chemistry  prrvea  in  the  meonwhil'' 
to  remind  lu  til  the  cUainal  fact,  that  sah^yUtct  hiq  not  i;ood.BDlvciit« 
of  uric  acid  when  the  alkalinity  of  Ih^  blood  is  high  and  the  acidity  of 
trie  urine  low,  and  that  for  the  same  reason  ir  i;4  a  mi.^tako  tQ^ve  alka- 
lior  salta  of  jfodium  ur  potassium  alqii^  with,  ihem  (see  lig-  71  ami 
csws  irarrated  ro  L'haplcrs  ix.  and  xvi,),  it  will  not  be  entirely  ueeiesih 
(see  al&o  unc  acid  liltcr  cspcrimL'^ta  further  on). 

Tig.  8  shows  the  effwt  of  a  salicylate  on  excretion,  and  I  nct'd  hardly 
d«enbe  it  at  great  length-  It  ahowM  a  great  plus  excretion  on  day  '1. 
tL«  brat  under  the  salicylate  salt,  followed  by  a  Fall  ne:it  ilayt  E,he  same 
iioav  bvtng  contiTiiied ;  and  a  second  rise  on  days  4  and  6,  a  fall  on 
dAy  ^.  and  a  great  full  on  day  7,  when  the  drug  had  been  left  off. 
The  ta»t  iH  a  coOBtant  feature  of  the  exhibition  of  a  aaheylatc,  aruj 
will  bft  wen  further  on.  I  have  made  use  of  it  for  studying  the 
rM'Tfl  of  nh^i^nr-i*  of  nric  ncid  from  ihe  blood,  both  in  pliy^iiologi'  and 
Ittllioluf^y  »rhap[«rs  viiL  and  xii.].  I  think  that  most  tif  tlur  nvail- 
•hlc  uric  ttcid  woa  cleared  cut  by  the  aolvcnt  on  d»y  %  hence  the  fall 
on  day  TI.  and  Ihnt  tKe  rise  on  days  1  and  5  waa  due  to  wmc  fresh 
intrmhiction  of  uri^  add  with  the  fond.  This  figure  unfortunately 
iio«v  nnt  give  the  water,  which  would  have  been  bw  on  day  2,  followed 
by  mofp  or  lesc  dlureatA  on  day  3.  for  here  as  elspwhere  the  wytec^ 
invprvly  n*  fhe  urit  acid,  and  thJa  explaiua  the  observntion  made  by 
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otherb  that  tti^  dlurestH  produced  by  salic^ktea  does  not  come  tiSI  ih^ 
spcond  or  third  day  of  their  action,  und  tliU  depi'DJa  on  the  aDJOUiit  ol 
HvailtiLIu  urir  iu:id,  wheu  tlim  U  large  uric  iuAd  wUl  remain  higU  tui 
Hvver&l  d&yv  and  tbc  diuiesia  will  not  Qomc  till  it  FaUs^  Thi^  figure, 
and  all  the  curves  of  csvcrctioa  under  ej^licylatos  show,  I  thiolr,  that 
we  hove  to  tin  ifitii  Trrfntinn  r"-^  not  with  foraiktion  of  unc  ArJd; 
if  Balicylfltea  cauee  now  formation  of  uric  acid,  why  do«  the  eui 
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TiOv  8. — PtUB  Eloiumon  ov  Unic  A*jie  pft&DUcED  dv  SjUJUVuits  ctr 


HOtfi^  agutn   TMboh  the  height   attainod   on  the  iirat  or  s^pd_dft] 
though  the  drug  is  continued  as  before  t"    ~ 

Ab  regards  the  above-mentioned  glyi-ocoH  or  glycocioe.  ito  reuiovi 
from  the  body  i*t  really  ftiiviivulent  to  the  romova!  of  uric  ai^id  froi 
the  body.  Aiul  ^a  a  inatter  of  practical  experiment  if  uric  acid  and  ul 
cyiic  moid  aru  given  together  the  salicylic  aid«  the  elimJaatiou  of  thi 
uric  acid  And  proventn  its  retention  by  high  acidify  {bob  my  experi- 
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iiieiiUi  la  Lbe  Jvurtml  vj  PhysiUwfy.  vol.  jlv.,  tig,  >'i)^  Whi^ther  in  doing 
Ihia  it  firwl  BpjiU  the  uric  acid  into  glyoocoll  aad  urea,  and  latnr 
rwoittl>ln«  ihesc  into  tine  m-id,  ih  a  matter  of  but  little  prattica^ 
importjibce  aX  preAcml.  What  ie  ol  rmj>orTAuoi*  i^  tlutt  aaliuylw  ccid 
tn  a  itc^veDt  atid  eUtuJoiLtuf  of  ull  uric  a<^id,  ^'hether  alreadv  m  the 
bnjy,  r.^.f  in  inflamed  joints  or  fibrourt  tiswue^,  m  beinjj  awallowod 
fiom  dfty  to  dsT  Jo  vurioua  fooda, 

I  have  furtiier  shown,  that  as  regarda  ocuU  rhpumatitun  theoalicyl 
compounds  are  powerful  in  curing  the  diaottsf  exactly  in  proportion 
to  ihr^ir  power  of  eliminating  urir  acid  ;  that,  dosi^  for  do^e,  i^alioviMea 
are  mo«t  powerful  in  both  reEpecIs,  u-nd  are  ToIIowimI  by  saKi),  and  at 
«>mf  di-'tjiaftf  liy  aalifiin-  1  shall  also  bavp  tti  jwiot  ouL  in  rhapler  .fvL 
tbal  when  the  mitural  aolvtct  action  of  salicylatefl  is  prcv^ntr^d  (eiw 
pr-%'U'U3  remartfl  flbout  sai icy luric  acid),  they  then  agad  up  the  trui- 
pptrttiu'i?  iinri  ^pitli'  in-TM^"  the  puin*  of  rhcumatiam  in  plaot  of  their 
ueuhl  Ffttiflffl^'tor,'  jOii^n.  -I  '  ,  ir  t  !.»■:,■  i-;  rjn  doubt  whatever  that  th<!ac 
ftjiltd  oiir(.<  acuU^  rhi-umblLsm  jii-^t  an  alkalies  (aodu  and  pnlosh)  ilid 
before  rbem,  by  diHm)]vin^  Hnd  diiiuaating  uric  add.  and  tbjt  the 
fevei  *Uld_£j*U*  o^  thiB  terrible  disease  are  entirely  due  l<i  (he  irrila- 
tiou  oi  fibroufl  tisauea  which  uric  a&id  producej>  *■     ' 

?hij»ph«t«  01  soda,  the  ordinary  NflJSpO^T  is  a  ((ood  flolvent  of  urio^ 
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itcid^  ru)d~^iiBes  a  plufi  excfetioD,  but  unlike  the  salicylalefl,  it  can  only 
act  in  an  alkaline  mi^iun^  or  whilf^  th^  supply  of  ullcalies  in  abundant ; 
t^H  pffticmr  u\  any  acid,  or  even  of  a  salt  of  a  mineral  add  as  a 
aulphute.  appeam  to  convert  it  into  the  ftoid  phoui^hate  KaH.PO,, 
dud  then  there  la  no  longer  a  plus  e.\i.-retioD  of  uric  acid, 

Thi?  practical  point  to  romi^mber  Then  ja,  that  phoaphut<:  of  HodA_^ 
should  be^van  with  alkabea.  Of  in  coftdition*  when  Iho  supply  of  alka- 
IJM  in  the  blood  and  ti«fiu«  fluids  Is  good^  and  it  wrU  then  cause  a  satLfi- 
Eaoiory  pins  ej^eretion  of  uiit:  acid,  a!^  iu  lte^dat;jR\  high  tenaion  pulse, 
and  mental  dv^premion.  when  the  alkalinity  is  hlsfi.  Salicylates,  on 
thi?  othrr  hand,  act  best  when  the  alkalinity  o\  the  blood  la  luv^-.  and 
tlicir  ftCtioD  oa  legarde  the  cxcretioi)  of  uric  aeid  appeurb  ti>  be 
absolutvly  hindered  by  the  presence  of  alkali;  bo  that  they_d_o  but 
■n  i-j>ndiciona  of  fe\'er  whun  the  4ilkalillily  is  gecera'ly  low,   jind  in  - 

contTlrJons  whert?  lhpreisliltb^>myjfijftr,  it  may  iic  necRfwary  to  givi?     >^ 
tlirm  AJdi  I'fiiuia  or  ummiinia  v^hich  lai^e  the  auidity.  or  in  alt(^mnl« 
d<«^  vTfflt  M\t  to  obtain  (heir  full  effect  on   the  r-tcrrtion  of   uric 
■ctd.  taud  nd^  tew  fuilurcrt  m  the  practir&l  trisatment  of  difioaac  with 
•ahi^ylAt«a  are,  1  l>C!bt'v<»,  due  lo  ignorance  of  theite  facts. 

1  havF  made  n  fpw  experimi-ntB  with  piperaeJdin,  and  it  appeara 
lu  IncrTAH^  ih*?  v^c^ctnlu  of  urjiU*,  but  it  is  I'oriiiinly  not  a  VBiy  pow^r 


16 


UBIC    ACID — CHiPTBJi    II 


fol  excretaat,  ond  cannot  compart  ivitli  sulicybtes  for  inat^ace ;  uiJikp 
salicylatw  tlau  ite  flction  in  interfcrod  with  by  acids  ;  thuB,  wheo  th* 
hydrochlorate  of  pipomzidin  ifl  taken  the  firet  effect  of  a  dose  of  12  to 
15  gr^.  is  a  DiinoH  excretion  of  urate  and  diureais,  followed  later  hy 
**ome  plufl  ejieretion,  wlitih.  liowever.  ]itnin  U't  houih  time, 

BeUadoima  id  u  drug  which  1jm»  ioti^icHtod  me  very  gieutlv  chleflj 
becthuse  ite  action  m  ^o  abaolutcly  the  reverse  of  thai  of  opiunL 

Nfiw  upmnj  ffyjii  ^[l^^  <>jtf>ilt.irinp  lovQja  tliu  tijood  prcaaute,  quicker 
lUghwartT  im provtv  tlic'  LiKuJHitjon  in  tbgHkin  and  rmaea  lU  temperattiTtf 
{see  remarks  on  fig.  Ti),  incrpnspj^  rhp  udrg.  and  causes  mental  btilliancy 
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and  well-being.  Belladonoa,  on  the  othvt  hand>  obst^cU  the  capil- 
lorios,  raiflCtt  the  blood  preaaurc.  slows  the  hoart.  diminishes  the 
cireulfltion  in  the  tkin  and  lowefB  its  temperature,  dimmiahc*  the 
urine,  Aod  causes  mental  dulne^  and  tendency  to  heudai^he. 

Now,  I  pointed  oul  some  years  ago  in  the  BrUhh  Mciliral  Jtmrnti/ 
{ |86lr,  vol.  ii.),  in  a  paper  on  ''  The  Influence  of  Opium  nod  Morphine 
on  Uric  Acid  considered  with  Reference  to  their  Action  in  llt^nlth  and 
Didcase/^  Ihttl  oj>iuni  owes  the  whol(^  of  it£  activity  an  above  men- 
tioned to  its  efiecld  on  the  solubility  and  excretion  of  uric  acid^  that 
the  whole  of  its  above  tffpcte  are  doe  tt>  ite  clearkig  the  blood  of  urie 
aeid,   wlu«h   m  duv    tc   ila  raii^inK  the  scidity,   which   a^flin   is   ilue 
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in  iU  blowing  down  p«mtahia.  and  tbus  incre&aJDg  the  abADrjitJou  of 
airrogonourt  aiul  ucM  aubstuncea   from  the  iijteHliDi<H.  ej^peciull/  the 

And  wi?  fibaU  apf.  I  think,  prtscntiy,  the  fuU  httcrc^t  aad  bunriit^ 
of  m^  remarkB  when  I  point  out  tliat  bolladotinn  owes  tie  abm^luU- 
AQTa^niEEin  to  opiuEn  iu  th<>  ahovr  mRttprH  to  itti  jbaolut^ly  revertw 
effcv^M  UD  ih^  solubility  and  excretion  of  ultc  acid  wKicb  ^Sectft  are  due 
t4»  the  fact  that  beDadodDu  incredseH  pi^n^ttdliiih  »nd  dinLinishra  thi- 
abaoiptioa  uf  nJtro^nu  iiud  ucid  j^ubstaaccs  from  tlie  mte»Liii<'ti,  rlii: 
tJtffct  reverse  ol  (Lr  acjtioa  of  opium. 

Fig-  ^f  fihows  the  elTeote  of  taking  h[  J(xxil-  ot  Ciooture  oE  bcLiiidoutiiL 
(B.P..  J885)  in  divided  do^ea  belw-een  the  boum  of  7  a-ni-  and  V!  p.m. 
on  August  ly. 

The  effect  we  se*-  at  oniie  h  a  pretty  ilecidnl  rfsf  of  urii;  Bt^id.  which 
drops  a  littlt?  on  the  23rd,  and  atill  more  on  the  ^4tb,  coming  below  tixati. 

The  effwl  of  bj^Uadouna  on  peristafaia  is  ahown  by  the  fact  that  the 
bowdfl.  uaUftJly  extremely  regular,  actod  twice  on  the  li^rd. 

The  effect  on  aciditir'  is  no!  so  clear.  becauBP  unfortunately  on  thf 
2!iDd,  aome  eitraneom*  force  raised  the  urea>  aud  the  drynefla  flf  the 

takeiL.  on  the  2Jrd  and  24th,  bowc-ver.  there  wa?^  ji  pretty  iltcided  fall 
tn  spite  of  the  fact  that  urea  wa:^  nlill  riaio^f  and  on  iho  2'ird  there?  wa(* 
A  break  in  the  upward  movement  of  the  area  corresponding  no  doubt 
with  ihe  inereflned  Action  of  th^  bowels  on  thia  day. 

It  will  of  course  be  ^id  (hat  bplhxdonn?^  did  not  riimtnish  the  UPinc, 
but  [  would  poini  out  that  the  rJtie  fjn  thf  '22ud  AaH  entirely  due,  aa 
the  li^urps  !*boVp\*  ty  the  diureais  at  niiE-ht  when  no  doubt  the  acids  taken 
pruduccil  Ihcir  full  cff^t  and  freed  the  cupillariea  a  little  ;  in  the  day 
houra  it  was  not  more  profuse  than  on  the  "2lst.  m  spite  of  the  increaaml 
quantity  of  fluid  taken.  And  on  the  2^rd.  when  the  aridity  had  fuUeTx 
dutinctly,  and  the  uHc  acid  was  still  high,  the  wat^r  in  the  day  bourn 
WHS  very  f*canty. 

On  several  occaiiona  when  lakinp  atropine  or  bellcMioium.  1  hav*^ 
lud  very  decidedly  slow  puke— fiCj  oi  below  Hiut— with  all  thf  iiignw  of 
bigh  blood  preayute.  and  f*ome  thrcatenin-"  of  hcuduehc, 

if*>Uadonna  thua  rang«&  (tr^elf  alon^  wilh  the  dru^^  which  eause 
an  tnerejlflcd  pxerption  of  unr  acid,  and  many  of  it4  pbyatological  eff^tM 
are  i-ommon  to  iheiiu  all. 


*  Tha  fi^rflri  lo  Ihu  li>ft  i,t  the  vntur  tmrwe  r^proatnl  tha  hourly  fiiorotioii  uf 
ifttAr  iu  idiitocri  hi^Lin  ct  thv  day,  that  it,  tht  total  oKcrelioa  ol  tbuao  baun 
divided  by  BLitvtfu,  fiimlUrly  Iha  figursn  to  tko  right  □(  bha  curva  t«pieMiit  tba 
liourlv  oiorelioii  oE  vraUt  lb  oight  houff  of  thu  night. 
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Qitinino  inr.reaaea  the  excrptirtn  of  nnc  acid  in  tJie  urine,  rimJ  t  an 
inrlim^i  to  bplipve  that  part  ni  \l»  effect  may  be  due  to  il«  conttacEm^ 
ihp  splei^ti^.a  WL'll-ltnowQ  reictvoir  of  uric  icid. 

Where  tb«  spIeeD  in  large,  a«  in  mdaha,  leuccwytJuemia.  Jcc-,  onJ 
the  ejccrption  of  uric  floid  is  jajeiwmiJy  Ifttfle.  Iho  eshibilion  of  rjoiaiw 
vrry  Rpeatly  inoreaeoft  it. 

Id  fip.  I'>  we  Bee  thi*  ^ffocta  of  giving  quinine  gr.  vii.  in  iw^Dtvifnif 
ho\ir*i,  und  whilp  the  dnig  ie  continaKJ  there  is  a  fairly  stendj  and  wpU- 
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miunUtined  rise  in  Ihe  vxcretioa  of  uric  acid  which  fteema  U>  pjij  h\ 
little  attoDtion  to  the  Huctuationa  of  acidity, 

W  hpn  I  (irst  notit'E^d  tho  iacreaai?  of  uric  aoid  undnr  quinine  1  thot&^l 
thiit  ttt*  Iiad  Ui  do  with  n  plufl  foimation  of  uric  a-cld  which  I  had  n< 
tjf-hiTwiw*  ni^-t  with,  and  thprpfoif  rpgarded  with  intflrest  :  but  I  foui 
lliiit.  rtlicu  I  ^uvi'  a  iioursf  of  sfilipylate  before  the  quinine  (i\e,,  reioOTi 
all  thi"  Hvail»ble  uric  andlrijoi  l!n-  rsph-cu)  it  waa  no  lonaer  able  to  i;aufle 
»<j  Urnc  an  eTtpretion.  hence  1  conrjudc^  thnt  1  had  i^  do  with  PKcro- 
tVdii  And  not  wlrY  lofmatioo,  both  in  normul  cotiditiooH  and  where  the 
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Wlieii  qj^mneaquePK^tb^^jj^^yd,  aa  we  are  siippofllng,  out  of 
A-?  spleen,  it  prodm^ca  roore  o^^^oU^mift,  hlhI  the  signs  i>f  Uiis  blood 
tondition  arc  nmong  th<*  nrnmrni-fff  YVBtf^"*^'^  1'"lirirr  Thua,  the 
}ipfl4(i*fre  whtch  'juinme  prcxJiiGts  in  ma  ay  people  is  woU  known.  I 
hnro  point«d  ont  tkat  quinine  h  fifiid  to  do  harm  in  epitepaj*,  or  maj' 
evpn  produce  (^piltpsy ;  if-  is  also  rpoordpil  thiit  quininp  given  m 
large  donea  for  malaria  niu^  produce  luemuj^biiiuria  {Pwijn'tt  Mditi- 
cole,  July,  1888-  p.  4),  ami  for  mv  arguirfSnta  about  this  lutter  trouble 
see  cbApt«i  xii. 

1  have  Hcv«ra]  timofi  mot  with  patients  with  large  splosos  who  oh- 
jeoC«d  siroDgly  to  taking  quinine,  aa  (h^y  said  it  alwuya  gave  thf-ra 
a  bhd  b^adachfi,  and  this  iji  just  what  1  nhmild  p^pci^t  {fi^e  qIho  Britta, 
Spring  number,  1891,  p.  73).  And  Sir  T,  Lauder  BiunLon,  in  jl  most 
iaVDur^bW  mention  of  my  work  (**  CtiYeodiflli  Lecturp,"  J891,  Lancet, 
voL  i>,  18DI,  p.  Vi^l).  sjiVB  tU'Vt  it  enabled  him  to  underaUnd  how  a 
patient  under  his  care  with  a  very  large  apleen  wqe  nblc  to  keep  on 
pni^m^  uratL?  gravel.  Sir  T,  Lauder  Bnmton  hnJ  almost  eocduded 
tbtit  he  must  have  a  stonp  in  his  bladflfr,  nf  which  portiona  wpce  bvlng 
«X('rete<l,  but  after  death  no  intone  was  Found.  No  doubt  thia  patient 
WA»  pa^in^  a  great  ewcsA  ol  urate,  having  a  relation  to  urea  of  I — JO 
01  1 — 12.  and  wjme  of  thia  would,  horn  tinnc  to  time,  from  absence  of 
pigment  of  sslta  or  eifit-as  of  ac^ida,  ftc,  [flee  the  Ute  8ir  W.  Roberta, 
Medit-f>-Chir^fp<*^  Trnvfaetion^,  vol.  IxYiii.,  p,  litlli),  be  depoeited  in 
the  urinaiT  paasagea,  a^i  that  our  knowledge  of  the  formation  and 
excretion  of  urat«a  ia  likely  to  Lkiow  some  ligJit  on  the  formation  of 
calcuJi  (i*ee  also  Lamct.  Ftbruajy.  WSS,  p.  lOlO,  for  a  ijaet  in  which 
tbere  was  a  Urg^  spleen,  and  a  iirats  culcjulud  vra.9  quickly  formed), 

Ranke  ami  othera  state  that  quinine  dimiALshea  the  uiio  aoid  in 
the  urine,  and  thia  statement  being  diumetrieaUy  opposed  to  my  own 
reflulis  puzxied  ma  for  some  timp,  but  I  now  believe  that  it  ean 
hp'  eAsily  ri;pluinecl. 

Sulphate  of  quinine  hna  a.  double  action  on  ntic  aeid.  tbftt  is  to  say, 
it  ]ia«  the  fiction  of  a  Bulpbate,  whieh.  as  I  ahull  show  preaently,  causea 
trteEktioQ  of  une  acid  and  clears  it  out  of  the  bloody  and  then  it  baa 
the  fiction  on  the  apWn^  causing  eollsmia  and  n  plus  excretion  of  uric 

■rill. 

If  n  Bmiili  doai*  (H  grg,  Jn  twenty-four  houra)  oJ  aulphate  oE  quinine 

is  Uk<^Ti.  and  Its  vff^'tfl  are  watehod  from  hour  to  hour,  what  in  seen  if^ 
thin  t  th<'rr  iH  firaLol  a)^^jfie^yf  aridity  of  urine,  a  mJniiH  excretion  of 
II rip  acid,  a  frrrmj^jif  ■^piUniin  and  a  lUuscAcrHioJi  of^Wjtter  (diureeis) ; 
lairr  on  *cidity  \b\\b  und  collitniia  cele  in  :  with  chtf;  tbt're  la  alovr^r 
pubv,  diininiBhirn^  urinary  wateT,  and  a  tendency  to  headache,  and 
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unurnWy  with  hduU  do«ea  the  lecood  lUgc  at  egngiwi  aad  piv  eun- 
tion  outwKtj^hn  the  miniiA  excretion  of  the  fiat  Mage ;  bit  «ilL  kzB 
fUrM-Hftf  nulphate— ti  to  ID  grs.  (And  Ranbe  And  odicfs  qicenlh' niiM 
|Hr((4^  diiHcitj— the  effect  of  the  BaLphate  would  be  boa  powafd  nd 
hihtinff,  und  the  minua  excretioD  of  OEic  mdiL  vitk  fedaceJ  amnl 
l<-TiMifrit  uikJ  diuresis,  mlgiit  coDtinne  ■  "whnlr  tv^^n-ioar  hoao  tf 
mon^  h'ini;ij  th^r  difference  between  wf  rewllB  and  tboae  of  othoiii 
i|iji>  Ut  diflvri^nc^?  of  dose,  and  ia  apparent  ndiflr  tkan  real 
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W'v  niiiHt  ri'TiicMiibiir  uImj  tliat  quinine  ia  an  alkaloid  jj^j^ntKin,  and 
ifuil  Ji  ri-rhiin  (iroporlion  tit  thr  truant  Jty  bwallowed  ie  therefore  equiva- 
\r\ii  In  urii:  mid.  Thc'n  iF  wo  take  the  chemical  formula  for  ucid  sul- 
jihuU'  i>F  i|U]iiine  uml  ri'iiiovo  from  it  the  elements  of  uric  acid,  these 
would  hfiiT  11  proportion  to  the  entire  acid  sulphat«  of  about  J  to  G. 
nn<\  Mi-viTuI  i'\pf?rimcnt8  1  have  mode  hy  taking  known  quantities  of 
tin*  Hiiljjhuti'  ami  watohinK  the  corresponding  increase  in  the  excretion 
rjf  uric:  uctjd»  at  a  time  when  there  was  no  introduction  of  uric  acid,  and 
UM  hir  at*  \HHibi\Ar  no  other  uric  acid  available  For  solution*  have  given 
ruHultrt  very  clou  t  to  this  theoretical  calculation. 
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Wli'^th^r  the  ^AQthin  element  id  quiniae  is  suSLci^Dt  to  accouDt  for 
TLe  ffbr»le  inr^r^sed  excrclroQ  in  fg.  10  is  anottii>r  matter  ;  but  there  U 
litlle  room  for  doubt  that  where  quJaine  is  givpQ  in  very  large  daae^  as 
for  tnaUria.  irmch  ui  (.be  large  excretion  of  uric  acid  which  (ollowfi 
may  br  due  to  this  introduction.  Other  vogctobb  ftlkaloids  eiich  ne 
ottyohtaa  aeem  to  givo  Aimilar  resoltfiT  and  Jncroose  the  exozetioQ  of 
utic  ftcid  in  proportion  to  the  x»athin  elemi?nts  they  contain. 

The  pj)j|^;^^])|)ja|y;im|^ji  diminifth  th^-  excretion  of  urie  acid  are_ 


ttfida,  iron,  lead,  mertury.  silver.  copperV  Tine,  mangunrae,  anil  other 
metdK  hthis.  calciuia  chloride,  and  other&uItAof caHuniH  acid  pUos- 
phatc  of  eoda.  some  Eulphatcfi,  ehlondcfi,  kc,  und  mncy  aubstuncM 
which  directly  or  indirectly  raise  the  a^idjty,  or  otherwise  form  inaolubfe 
compounds  with  uiic  ncid,  as  opium,  cocaine,  the  iodides^  antipyrio, 
Ainmouium  lalt^.  the  iiitritt^K.t^cmehypoHulphiteH,  and  other  com  pound  a 
of  sulphur,  and  many  lew  well  known  Hubetuncea. 

All  theae  sLibstancoa  diminish  the  eicretion  of  uric  acid,  find  bring 
about  its  retention  and  a<;cUQtu!at:on  in  the  body.  They  clear  it  out 
ol  the  blood  uid  produce  the  symptoma  of  itn  ah^vncG  from  the  circn- 
latioD,  which  are  for  the  raoat  part  ilie  reveTfje  of  those  produced  by 
ith  presence.  They  diive  the  uratea  out  of  Lljq  _c/^;^ja^.|^p  it^to  the 
jointa  and  fibroua  tiaaues.  where  its  arrival  may  be  evidenurd  by  prick- 
ii^TSeramotiDgpalTO  (flce  gout),  slao  into  the  liver,  flplnco,  and  other 
organs. 

I  place  ttcids  at  the  head  of  the  hat  bceause  their  aetion  dominntca 
the  physiology  of  everyday  life,  and  their  range  of  actitin  k  therefore 
infinitely  more  extensive  than  that  of  the  other  iconibers  of  th(t  list 
whoae  pfcarnte  ia  more  or  leas  accldtotal  aod  temporary.  Kig,  H 
ahowfl  ua  the  effects  of  ucida,  or  rather,  of  the  riae  of  acidity  produced 
by  taking  hyposulphitp  of  nodium.  Acidity  rises  moderately  on  day  2, 
rrof**  decidedly  on  day  -"J.  and  lalla  again  on  day  i,  after  the  drug  haa 
b^.'en  left  oR.  Uric  acid,  which  h  above  urea  on  driy  1,  geta  def.idedly 
below  on  day  2,  a  long  way  below  it  on  day  ^.  and  is  but  a  coni- 
pacnUvdy  aniall  distance  below  it  on  day  4,  aa  acidity  iaWs  again. 

Acidity  of  urine  beara.  as  I  hove  ehown^  a  fairiy  conatunt  reluUou 
U>  urea,  both  tending  to  rise  and  fall  together,  and  the  relation  I  have 
givvn,  I  of  acidity  (reckoned  as  okaIic  acid)  to  li^S  ^_jar^j  is  very  con- 
flianu  '^'lirvU'Vrr  f*'-"^Til  i  YfT'^ii-**'.  ^*\)  rajaes^irefl  rai^eu  aciility.  nnd 
rtbr  vtrtd  ;  thus  a  meal  of  mutton  ot  beef  will  incrcafie  urea,  and  it  haa 
hern  sugjpMtcd  by  some  BUthora  that  the  concomitant  riae  in  acidity  19 
due  to  ihfl  wilta  ooutnined  in  the  mt*4»t  (Senator.  Zienusen^  voL  xvi,, 
pp,  lytM).  We  muat  mmember  also,  aa  previously  tOMntioned,  that  the 
albumen  molecule  couluins  not  only  nitrogen  hut  sulphur  and  pTio^' 
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phonia,  itud  th^it  the  metoboliam  which  converts  tht*  nitrogen  ioto 
urea  will  hIho  probably  convert  the  snlpliur  anrl  pboaphorus  into  acid 
subatfl-nces,  hpncp  the  very  cfoBE  relation  juat  mpntinopcl  h'!twppn  thf 
ejcoretion  ot  meA  ami  ci  ucJd  substances  la  the  urme^  Their  geni^rvi 
relation  10  that  the  ri^e  of  aclditj  ioUowd  some  hoar^  after  the  rise  of 
ntea,  and  it  thus  appe^Lrs  as  if  the  metabolium  of  th<?  phoephoma  and 
sulphur  takes  longer  than  That  of  the  nitrogen.  Thus  moat  not  onlv 
increases  the  formation  of  urate  hut  interfprps  with  its  cTrrptioa  and 
promotefl  retontion,  and  we  shall  see  prpwrtly  that  it  aho  intrnduees 
urate  ready  lonupd  Jnto  the  bwly.  Then  acids  are  cootaiDtd  in  many 
articlee  of  diet,  and  cspociaEly  in  wiaea,  beers,  and  other  drinke.  cider, 
lemonade,  Ac.  Sir  A.  Garrod,  it  may  be  remembered,  attributed  the 
gout- producing  power  of  beera  and  eertain  wines  to  some  unfermented 
mattera  ihey  c-nntained,  but  T  have  ^honn  {Bri'tiik  Medical  Jountaf. 
vol.  ii.,  1888,  p,  10,  11).  that,  the  acids  whi<'h  they  all  contain  ic  very  large 
quantity,  and  without  which  beere*  for  iiwCaucc,  would  neither 
keep  good  nor  be  palotublc,  quitfl  aufficiRntly  acrount  for  their  gout- 
produoing  powers.  Acids,  again,  may  be  formed  bv  certain  fermenta- 
tion prooe^^ee  in  digestion,  a.  question  whieh  M,  Bouchard  has  verv 
ably  worted  out  (Lw^nj*  jptjt  I^  Aiito-lTifoxti^ions,  p.  172). 

Sir  A.  Uarrnd  ban  shown  (prev.  ref.,  p.  2.'j8)  tlmt  auppresflion  of 
perepicatioE  is  immediately  followed  by  a  rise  in  the  af'idity  iif  the 
urine,  and  I  can  prove  that  increase  of  perspiration  dimioishes  the 
acidity  of  the  urine  {aee  also  fie.  72).  Hence  wo  ean  explain  how  hot 
rooma  or  warm  south-weat  wmda  diminiHh  the  ocijjity  oi  the  unne, 
inoreape  the  excretion  of  uric  acid,  and  produce  the  feeling  of  languoT 
and  depressiort  whit^t  ure^aue  to  its  presence  in  the  circiihitimrr-^lsH 
how  a  L;old  north-cast  wind  raiaea  the  acidity  and  produces  the  levprsf* 
effect,  making  ua  cheerfiU  aod  briafc,* 

Last,  but  not  least,  deHctent  oxidation  lovrere  acidity.  I  have  pre- 
viously mentioned  that  according  to  Peiper,  fevers  accompanied  by 
dvapnfea  and  cyanosis  form  exceptions  to  the  rule  that  fever  raises  the 
acidity  ot  the  utJne  and  diminishes  the  allcalinity  of  tfae  blood,  and  it 
seems  to  me  that  deficient  oxidation  muAt  mean  deficient  formation 
of  ocidfl  (flee  St.  Barth<)fiftt\ev-'s  Bosjiittd  RrpuHa,  voh  ixvi,,  p,  ]'.*  of 
my  paper),  hence  the  cause  of  the  above  osccpf  jon  to  the  mle. 

We  shall  see  farther  on  that  these  fevers  aceompanicd  by  dyspnoea 
end  eyanoBiR  nre  aUo  pye.pptions  in  that  in  them  the  capillary  retiux 
iff  elow  and  the  blood  preasure  high,  i.e.,  the  blood  ia  full  of  uric  acid 
instead  of  free  or  nearly  free  from  it  as  in  most  fevers. 


'  Aa  to  the  fact  that  aw^l  at  the  Udm  ot  iLb  ili<i£;lL»i^fl  rrnm  tb«  duota  it 
oonnally  acid,  t^ee  HoueBj  "  MowiUthr.  Jt'ir pfakL  Iftnn.,*'  No.  9,  ISM. 
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I  have  Tury  Ultle  doubt.  th«rr:f(jFe.  titat  mtiay  ot  Llie  lii^du^lios 
vbioik  fCijpJc  suffer  ftota  after  theatres,  chiircb  and  otb^^r  mcetin;^ 
E^te  due  1o  the  heat  ikad  dchcieocy  of  oxygen,  both  of  which  low(^  the 
acidity  of  th«  urla^,  increaaG  tlic  Lllkatiiut/  ol  tht-  blood,  and  il'joil  it 
wriih  any  uric  a-cid  that  may  bi*  nt  hand  ready  Ui  be  gut  into  aohiHnn  ; 
but  as  I  hhve  suid  before,  if  dll  the  avuilablo  uric  acid  has  been  prLV 
ily  removed,  uoim  oE  these  cotidittons  wiU  have  any  effact,  and  a 


Fifl.   la,— a«TwnoK  OP  Ubtc  Acid  paoDUeKo  hv  I&on, 


koovrltfdge  of  theac  ^mpl<^  facta  aboat  uric  acJd  enable?!  me  to  ex[)laLii 
tuiudiTda  of  aequcacea  Ln  the  phyaiology  aad  pathology  of  everyday  Uit^ 
uf  whirh  1  eftti  onJy  mention  a  very  few  here. 

With  regard  to  iroa  aj|d  kad,  tin  A-  Garrod  has  aho\v&  that  thoBc 
•ubstaoecB  form  insoluble  nratefi,  aad  they  therefore  fall  at  once  within 
my  tu!e,  ami  diminiati  the  escrotioa  of  unc  acid  beeauge  the  c^inipou  nda 
tli^  lorm  with  it  are  ioaolublCr  juat  aa  alkalies  (potiiHli  and  Huda)^  pbcs- 
pJulea  and  aalicyktn  increase  its  excretion  because  th»y  form  ooiuble 
p#Ofitpuund«  With  it. 


M 


cBic  MOD — cajpTxa  a 


The  gist  e6«cts,  tkea,  of  iroc  «ftd  iMd  tre  to  dimiikkh  tli«  excretion 
of  Hfic  tcid  aad  cl«4r  it  out  of  the  blocvl,  acd  «t  Chis  stag?  the^  pruducr 
on  thp  one  hand  th«  svmptonu  whu:h  we  shAll  prraeotly  ^nr  ure  dQ«  lii 
iu  abariMre  fiom  the  blood,  aud  on  the  other  thcT  mav  produce  thf 
pncldog  and  abootiog  pAios  which  indicate  its  pr(««Qc«  ia  j<Hikt&  «nd 
fibrova  tiaantt. 

Fig.  12  #fcows  Che  c€ect   vf  ^ving  gr.  i.  of  ptL  ferii  cafb. 
tim««  a  day.     There  is  a  wry  marked  fall  eJ  uric  acid  on  the  hi 


Fl9.  IS.— BETaKTioir  or  Uuc  Acid  e-rodccbd  fit  Lead, 

day,  followM  by  *  rb*e — whj*]h  I  have  ciilled  a  rebound — on  rhe 
day,  A'hen  no  iron  is  taken.  Thia  large  excretion  on  day  3  is  tbe  resull 
nf  the  increasing  solubility  of  the  blood,  dov  that  it  containa  less  iron, 
aDd  also  of  the  dimtniAhcd  excretion  or  ret^Dtii>D  of  uric  acid  on  day 
2 ;  just  a*  OCVUI9  in  the  normal  phyfflolf>gicai  excretion  of  the  filka 
tide  of  the  momiag  hours.     See  remarke  on  fjg&  I,  ^  and  'X 

Fig-  13  shows  the  ofTe<?t  of  giving  1  cr.  "f  *i<^**tate  of  lead  three  tim5 
a  day  for  two  day*,  Heri*  the  fall  of  uric  aoid  coni?3  on  the  first  t\nj 
thtfdni^iatnkcn.and  there  is  do  riaeof  acidity  to  account  for  it.  there- 
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for*  it  IB  the  i-Mult  of  the  inaoluhle  compound  which  uric  acid  forma 
with  leAd. 

But  the  fall  does  not  contmue  ;  on  the  contrary,  in  apite  of  the  leaA 
beiug  coatinueil.  iirio  acid  is  above  urea  next  d&y.  Acidity,  however, 
tali)  dccidf^lf,  and  this  is  the  cauKc  of  the  rise  of  uric  aoid-  This 
figine  therefore  proves  that  no  drug  which  caueca  intcetipal  |rntfttion 
can  continue  to  eause  diminjihed  SCVPTTfrn  ^f  unc  acid,  no  matter 
how  insolabk  may  be  the  compound  it  ff>rmB  with  it.  For  the 
ia[*'jti^l  Irritation  caua^  a  full  of  nrea  and  oF  jtcidity.,  and  the  uric 
acid  pasaea  into  BoliitiuD  with  the  neutral  phwiphutt:a  ul  the  bluod 
and^diaregardfl,  ao  to  epeak,  the  lead-  Wc  ahail  sec  that  exactly  the 
Bamif  thing  occurs  with  metcury.  copper,  ^inc,  nilver,  or  any  other 
metft!  whoae  urate  is  insoluble,  and  the  moment  that  the^  catiaa  any 
inteslinal  irritation,  or  purgation,  tbpy  cease  to  keep  down  the  eiere- 
iLifiit  of  urio  acid.  This  fact  alr^o  is  of  enormous  importance  for  the 
correct  umleratanding  of  the  ^hyaiotogy  and  p&thology  of  uric  acid> 
because  it  shows  that  everything,  food,  drink,  drag,  or  diitcu.se  pro- 
duct, that  causes  in  any  way  g^tro- intestinal  irritation,  will  produce 
K  faJI  of  iir^a  and  of  the  aeidity  of  the  urine,  and  a  plus  excretion  of 
»ino  acid  ;  in  other  words,  it  will  flood  the  blood  with  urie  aeid,  and 
thtf  n-ttulU  of  thJH  cnllff^mia  will  promptly   make  themaeWps  feir,. 

We  have  seen  IhAt  the  increase  of  periatalfliH  ifi  ths  cause  of  the  col- 
Ismia,  and  of  so  many  other  effects  which  belladonna  produt'CA  (fig-  Ol_ 
Wi„-  have  yet  to  aec  that  tht  diminished  periatalais  of  opium  or  mor- 
phine lA  the  cmse  of  their  action  in  clearing  the  blood  of  uiir  acid, 
AiuJ  ao  of  many  of  their  most  important  ejects;  and  we  shji-U  meet 
with  the  sdm«  results  of  intestinal  irritation  iu  LieiHrly  all  tlie  ilisea^es 
which  Are  duo  to  uric  ooid,  oaiiocially  those  such  as  headache. 
epilepsy,  meat^l  depression.  hvmoizlobiQuria,  dntemia.  and  Brigbt'a 
di««ftse.  which  iire  due  Co  oJtcess  of  uric  acid  in  the  bicod  ;  in  theao 
Mid  many  others,  dyflpepaia  and  its  effects  in  producing  colhemtii  are 
owMl  deadly. 

But  to  return  to  iig.  I'A  :  on  day  3  the  lead  oaiued  well  markeil 
intntiunl  pain  utid  gripirif^,  tbie^  cauacd  diDUDieheil  appetite  with  deR- 
oient  digreljon  and  aheotplinn,  htioco  a  fall  cl  urea  and  acidity,  and 
though  the  lead  En  the  blood  no  doubt  ectmbined  with  some  urtc  acid. 
thf*  rising  alkuUnity  diasolved  a  considerable  quantity  ol  that  which 
wnA  retained  on  day  "1,  and  su  there  was  no  retention  on  day  n't. 

In  thia  way  'TTlTl  fiT  '^'^  will  produce  or  preoipitute  the  artbritia 
iif  gout  or  rheumat'ism,  but  will  '-'?tLf  '^p^^^^^dftnhf^  HF  m^ritip  d«pre«Bioa 
du«  to  uric  ooid  m  the  i^loud. 

But  thU  i»  only  the  firet  staee  ^^  *^'"'''  mr^^^*^,  and  it  is  neeeeaftry 
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to  rememlicr  wh»t  has  beec  enid  about  the  rebound,  or  ^E?at  tjonfufljon 
as  to  cauae  and  effect  will  result  in  the  minds  oj  obaervera, 

Tftko  Jead  apuin,  for  itiBUoce,  us  the  hifitory  of  plumbiam  ia  well 
■  'I  known  ;  hh  first  cffucl  Ja  to  slore  \i\  the  liver,  Jipleec*  joints,  and  other 
,-  I  £bToiir<  tiouueji  tmra^  >I — 4  or  more  grains  oF  uric  acid  ;  then  it  begina 
to  cniisi^  intpatmullrribation  (possibly  Irom  a  deposltiuD  u£  iueolublc 
uititf  of  inad  m  the  fibrous  ti^isue^  of  the  intcatmal  waiLe)  ;  tbis  c^Usw 
TiaiiiT  nauEiBa,  and  diataj^te  for  iood,  and  Ihia  quioldy  brin^  about  a 
fall  Ln  urex  and  atddity,  and  the  ri&ing  alknUntt^'  of  tli(!  blood  disaolvee 
part  of  the  o  or  4  grs.  on  htore  and  Hoods  the  hlood  witli  urie  acid ; 
li«nr;e  along  with  lead  colic  He  have  headache,  depreasion,  alow  high 
tension  puke,  and  perhaps  even  epilifpsy — all  due,  aa  I  ahallsboH.  to  the 
excesa  of  urif  acid  in  circulation  ;  and  anyone  who  will  take  the  trouble 
to  experiment  with  lead  aa  1  have  done,  can  produce  not  only  tbc  fluQ- 
tuatioDE  in  uric  aeid  {iiiat  a  retention,  and  then  a  pliu  excretion),  but 
also  all  th*-  fiigDs  and  ftyniptoina  of  it*i  prwfnci*  or  abaenoe  from  the 
blood  just  in  the  sequence  J  have  mentioned  the.m,  and  I  have  no 
doubt  that  any  eliai(;a]  obaervcr  will  bear  am  out  if  1  aay  that  these  are 
the  main  aymptonu  of  acute  and  chronic  plumbism,  which  can  thua 
not  only  be  explained  but  can  be  imitated  at  pleasure,  cither  with  lead 
ilaelf  or  other  niemberH  of  the  group,  such  aa  opiuiUf  cocaiuej  moTCUiy 
or  other  motals,  or  acida. 

Indeed,  to  such  sn  extent  is  thia  thecaw^  tliat  I  have  come  to  believe 
that  many  caaea  of  inteatinal  coho  are  due  to  urate  irrilatioD.  of  which 
urate  of  lead  forms  but  a  single  inatacce,  and  in  corroboration  of  tbio 
I  may  mention  thtit  ^Ucylatc  of  doda  is  a  valuable  remedy  in  all  these 
formJi  of  colic — a  discovery  whiob  I  made  quito  aooidentally  in  my  own 
oa«e  (see  chap.  x.J. 

It.  may  be  intereating  to  point  out  here  that  the  similar  rebound  after 
iron  acoountb  for  Uie  well  known  relapbe  of  ekioroais  or  anaemia  whit^h 
haa  been  treated  by  it.  Heri;  the  iron  ia  tdk«n  for  a  long  time,  and  in 
olc'ariu)^  the  blood  of  uric  acid  stimulatca  nutrition  and  met^boli^m  to 
an  upward  movement  wbioh  eontiuuefi  io\-  ivome  time  (weeks  or  moothB) 
after  the  metal  has  been  left  off ;  bnt  as  iron  relieves  chlorosis  by  clear- 
ing the  blood  of  uric  afid,  and  clears  tbp  blood  of  uric  acid  nor  b}'  ehmi' 
nating  it  but  by  reliiining  it  in  ihe  liFiHutrs.  u  time  i^  t-eit^ito  to  eume 
when  the  iron  w  gone  and  the  atitnulatiou  of  nutnlion  bag  yielded  to 
time,  or  bomc  definite  cause  of  depreaaion  (aucb  as  ovL^rwork),  and  then 
the  cbloroEue  i£  certain  to  relapse  oud  be  wort^e  than  before  :  but  uu  wo 
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stftU  Bee  further  on,  whoa  cliloroais  ia  treated  by  a  diet  vrJuoh  cleara  tlic 
body  and  blood  of  urii:  acni  and  keeps  them  irloor.  the  iiriprovemQiiC 
of  the  blood  ia  at^ady  and  contiouous  and  Chare  is  no  rebpac. 

Aboat  lirhia  alno  T  must  Any  a  few  words,  because  it  h  an  Appareat 
cjLceplion— an  exueptioQ.  however,  whioh  beauiifally  prove*  the  rule 
I  liAVi^  a  to  led. 

Fi^^  H  ehowe  the  cfie<:t  of  i'Jiking  citrate  of  Uthia.  Aod  I  am  gtad 
to  «ee  that  the  rrauita  1  hftvc  obtained  have  been  Qorrobomted  by  tho 
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Frol«a»or  Olivet  (9c«  prev.  rcf.,  p.  li>T).     On  duy  I  urio 

ie  nearly  two  griifna  bt-!on  ttA  ordinary  relatioa  to  ut-^Aj  and  on 
ly  -J.  it  falls  Htill  further ;  ou  di^y  .1  the  Lithid  hitvin^  bifeD  left  uil,  it 
A  Uttlf.  and  oj]  day  4  slIU  more  decidadly.  fretting  above  ureii. 
And  yet  od  day  :i  wp  shfmld  h-ive  expected  urit:  acid  to  rise  aa  tlitre 
WM  a  faJi  of  acidity,  aod  again  wjk  acid  roae  on  dtivs  .'!  and  4  in  epitc 
of  %  rue  of  noidity, 

A  l%U  ftf  nf idity  sirniliit  to  that  on  day  L[  \&,  1  believe,  a  ronsUnt 
t«»ul(  nf  tqVt^^Ji^Uiiii.  bui,  m  tliiM  rjtrtp  ihe  full  is  nevLT  ui-uuiupdiLiud 
bv  B  riBV  tu  tlic  I'^^ii-retiuu  o{  uric  uLidn 
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l«i««^Dfe. 


=^  dienned,  ukd  lint 
ud  aUIb  tfceftU^ 
;  there  n  bcrt 
tb«  phaifibsiiaf  rff 
itf  EbiIii  gBricadd. 
kc  «i  SiLb  b  ooe  of  Uic  oigBi 
the  fxco*- 


»4  ^HB  VBaUe  to  Snd  ui  «t| 
pB  kaw  ptva  ap  my  ^asftt, 
■j^Ba  «T  «A«*-tkr-w^k,  bul  foi- 
Inm  aalrcd  kc  me  by  odiet«, 

d  Wa  ppMttd  out  in  a 

of  wac  mal,  becaoe^  it 

o4  sodft,  or 


to  tfe  Bnc  vid,  boBf  WTlud  br  tke 
ftWvc  BcatMcd ;   tk»  vovld  cxptm  its 
tios  «l  vie  *ad«  b«t  vhr  dttM  it  CMse  ft  ■■ 


1W  BOk  I  took  bv  tbp 
r  acid  becanse  it  dgtet  guf 
aad  tdpio  pboepbAl 
OMMkg  a  ptiu 
or 


The  ■D— if  tf  ft^iua  Mmple,  and  it  «u  ix  Ae  fint  JaataBec 
to  iM  bj  Mr.  J,  K.  Saai,  PJ_C  1  kaT%  awtfinnfd  brfore  that  phofr 
plutt  of  soda  ia  a  food  solvit  cd  aiic  acad,  and  ia  {KCBcme  of  vt 
akB  iirraflri  ha  czcntian ;  aov  pluflfkhte  of  nnU  is  a  SOTmal  con- 
tdtaeot  of  tike  bloM.  and  b  ^ennvAv  tben  ia  preseAC^  ol  an  aUudi. 
i.i£,,  ia  ft  cooditioD  to  act  w  a  aolrakt  of  uric  aad>  m>  that  tho  IttluA  in 
lormiBg,  at  w«  are  told,  an  inaoliibte  oompoond  (wvD  knovn  to  cb«miatfi} 
with  Ike  ahore  pho^dutea,  mnoves  fnim  th»  blood  one  of  the  iiftt«I^H 
•ohcida  of  uhc  «cid«  and  we  ima  aec  not  odIv  wbv  Uthia  cftuan  n^^ 
plitf  czcfctioo  ol  uric  acid,  bat  why  it  cauwa  Tctrntioo.  asd  tborv  b 
li^r«  no  r-xctfptiott  whatever  to  my  Uv  of  «Jabilitrt& 

[d  the  ^gt  tillt"  'JTb*'"  ^  ^^d  to  be  &  bc^fiutijiiijQlxfiBL^  ^^ 
but  in  the  body  it*  «b«Eiiica]  combioaticns  ^-ith  pboRphatM  not  o 
jirr<Ti<nt  it«  icticiix  oil  luic  acid,  but  put  out  of  use  a  certain  amount  of 
pbrnph&tc  aljio, 

LithJA  tb«n  rtlicTffl  arthiitis  by  cleaxing  the  blood  of  uric  aoid, 
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not  &s  was  anppaeed  by  Qliminating  uric  a^.id  from  tlie  bndy  ;  we  now 
Me«  that  it  clears  the  blood,  but  retains  the  uric  acid  in  the  body,  and 
in  tte  chspt*re  which  deiil  ^ith  flrlhritis  we  shall  ace  that  aulplmtiraH 
chloride*,  iodijpfl,  aciiU,  and  othtf  well  kBown  rcmediea  act  in  cxaotlj 
the  ^inc  way  and  product;  eimiJchr  rcaulCs.  A  great  many  people  have 
wriTt«n  (o  ask  me  about  tbe  actiOQ  of  lithia  and  of  several  widely 
umihI  i^onipoiinds  r:bat  eont&in  it ;  bo  far  ae  T  know  t]itiy  all,  like  }ithia 
itBcli.  (Uminiflb  ibe  excretion  of  uric  acid  and  retain  it  in  the  body. 
They  are  tTiercun^  uat-tul  i!tl  Etetirr-Mlnnrm  L-rntifi  ^r  mli  .irid  difrtfoaw, 
a«  h^ftdachea*  deprcwnon,  aathraa,  aiiuujj,  l^n^hi/r^  iIi^ojlaOi  becaiiae 
they  cJfor  the  blood  of  the  poisoB,  and  th«y  may  al^o  under  certain 
conditionfl  [vLieve  arthritis^  &eting  in  rhis  just  A9  do  several  drugs  m«Q- 
Tion^  in  the  previous  pnra^rapb.  On  the  oCber  hand,  lithU  ttnd  itJi 
compouuda  may.  like  othe^  retentive  dru^  when  taken  in  conditiona 
of  culleemiu,  prwluOT  arthrititt,  lumbago  and  either  ttoubli^h  by  driving 
the  unc  atid  into  CbF^tit^ue^  an  they  cure  the  (circulation  group  ;  but  any 
other  drug  that  prcdLtcea  retention  may  do  exactly  the  aame  tbing. 
The  only  poml  about  lithia  U  to  remember  that  it  doea  produce  relen- 
t»on,  and  not,  aa  used  to  be  believedr  ebmmat.ion  :  and  its  efTect  ou 
the  circulatica.  the  blood  granules,  or  the  urinary  wat^r  will  certify 
ibia  fact  in  a  Few  muinentb.  Any  eom^ouud  of  litLJa  that  cuurteft 
diurcaia  is  causing  at  the  aame  time  retention  of  uric  actd,  for  the  law 
i»  that  the  urinary  vsal^r  is  inversely  aa  the  uric  acid. 

At  the  auggetition  oi  H\T  Dyce  Duckworth  (see  "A  Treatiao  on 
tJoui."  p.  373),  T  inveacigated  the  action  nf  manganefie  on  the  pxcre- 
tiuD  of  urates,  and  I  fouod  that  it  produced  retention  and  ^ouie  paiuK 
in  ihe  jointa ;  ao  that  probably  for  the  ^me  reasou  it  act»  like 
v*lcium,  iron,  lead,  mercury,  and  other  metals,  which  form  ineoluble 
<ioinpounda  with  urie  acid. 

l^rat«  of  ealoium  la  very  m^oluble,*  and  chloride  of  calcium  haa  an 
acid  ivactiun.  henc«  it  probably  dimiDialipA  tha  OTeretioo  of  uric  acid 
in  two  wayn.  1  wa*  led  to  obwrve  that  it  did  thii*  by  noticing  that 
vlivn  adnilniateicd  btcrually  it  gcuerttUy  produced,  to  a  very  inarbcd 
«xteDt,  a  coKkdition  of  happineea,  wcllbring,  andfl^Jod  temper,  which, 
av  we  sjiall  see  preaeutly,  is  a  sign  of  abaoucc  of  unc  actd  from  the  Womi, 

1  note  alao  that  Dr.  G.  Thin  [Brirish  Medw-fd  Journal,  voL  ii,,  \S\i\, 
p.  U\ )  holdft  the  opnion  that  the  consumption  of  water  containing  lime 
bringu  about  the  dcvHopmnnt  of  gouty  conditione  :  no  doubt  it  actn 
iu  the  anme  way  ua  ibe  cuutamiuation  of  water  by  lead ;  but  if  people 


•  One  In  a,flOO  parli  of  water;  Sir  A.  Gurrod'a  Locturp*.  BHtwh  Mtdical 
mi,  Juui^y,  tad3,  p.  i^- 
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would  be  ut  Ibo  trouble  to  rodnoe  theai  l«ft.  ^abcc  Aa4  uuout  Joed, 

bul  MO  tli<?ir  introdLi(^(jun  of  unc  a^d.  neitbex  lime,  ievl,  ocid^T  Qor 
auythiaff  ^Onl*  would  bf^  able  to  do  lh<?m  much  bArm. 

Arirj  plioephate  ol  soda.  i>r  ordioary  phosphate  of  sodiA  gicee  wu^ 
u  iittJf*  ])L4«]rhoric  ttcid  ur  ul  cundiUooa  of  higk  aciditjr^  bnjigs  About 
rctriitiijik  rdthi^r  tban  plus  cicretioQ  of  urk  acid. 

Jn  (L  HimiUr  way  tbc  ealU  oE  tbe  mtDer&l  acida,  aulpbaua.  chJorida. 
ko,.  miM  Ihn  aridity  of  the  urme  arid  prodai^e  a  nunoa  oxcrotjoci  « 
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ret«Qtiou*o{  uric  acid;  posaiblj  they,  to  some  eitenl.  produce  this 
TMull  by  changing  the  phuapbuUfi  cf  the  blood  into  acid  phoapEkatfla, 
in  whlcb  condition  they  arc  ao  longer  ablf  to  act  as  solvents  of  uiUi 
acid,  aod  1  maa  able  to  «how  thut  while  neutral  pbo&pbale  of  voda  U 
ik  good  solvent  and  produ<.-*<H  a  plus  excretion  of  uric  s.cid,  it  h  ntuMe 
to  do  tbiA  if  a  BTiihll  quantiiv  of  sulphut^  cjf  soda  is  given  along  witk< 
it  i^^tdico-Vhirwffitjal  Trattsaciioas,  voL  IixlL,  p.  402). 

Of  opium  £  biive  elacwhere  {British  Mcdtcai  Journa!^  NovembeTt 
188^1  w-rittto  ttt  couBidcfabl+i  length,  ahav^iog  that  it  midL-fl  the  aoiiity 
of  th?  urine,  probably  by  inoteoeiug  tht?  abeorption  of  a>i-\d&  from  th« 
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iiit*Gl.ine«i  ftud  when  it  does  this  it  diminiehcs  the  excretion  of  eric 
ft«id  and  ■t^^'iy  i*  in  the  Fivi>r,  aplei^n,  and  joints,  in  the  latt-eT  of  which' 
rl  may  cause  pnclcinp  sad  shooting  puine  ;  it  aUn  prodnce*  the  svmp-  "  " 
tom&  of  ttbsencr'  o\  uiie  acid  from  the?  blood,  nii.mrly,  montal  brilliancy,,^ 
happineSiS.  well-h«irp  uiul  good  tamper*  for  which  it  is  so  often  rpaartt-d  ^^*^0^ 
to.  Fig.  15  sliowa  the  eflect  of  taking  two  small  doses,  gr.  J  of  tjirtrata 
of  morphine,  the  first  at  IJ  p,m,  on  day  2,  and  the  artond  nt  &  a.m. 
on  day  3t  The  doae  on  day  '2  came  loo  late  to  produce  much  effeft, 
iks  the  large  excretion  of  uric  atid  for  the  day  was  over  lonp  bcfora 
1 1  p.m. ;  it  did,  however,  pTnduce  Honn^  nap  nf  acidity.  The  doae  on 
day  -%  however,  whh  taken  pretty  early  in  the  morning,  und  it  chused 
ftQ  mereoeed  rise  ol  acidity,  though  urcu  lose  but  little,  and  uri(^  acid 
oa  this  day  falls  diatinctly  below  urea.  Probably,  however,  the  ctirf 
riao  of  acidity  caused  by  thi.*  aecond  dose  did  not  come  till  some  4  or 
■5  hour*  after  it  was  awallowed,  and  by  this  tune  the  alkaline  tide  waa 
nearly  over  (see  figB.  2  and  3),  so  that  the  effect  on  the  escretioo  of 
TJric  arid  was  not  verj"  great.  The  dose,  however,  wa*i  very  small, 
aud  as  only  one  dose  was  (aken,  there  vvas  time  for  both  the  retention 
and  the  rebound  io  the  same  twenty-four  hours,  so  that  the  effect 
wouid  have  :ihown  better  in  hour  to  hour  eun-ea-  There  can  be  no 
doubtj  however,  that  opium  and  morphine  raise  the  acidity  of  the 
urine^  and  dtminish  the  excretion  of  uric  aoid,  and  that  many  ol  their 
physiiilogicsl  effects  are  due  to  their  clearing  the  blood  cd  this  aub' 
;   and  morphine  luw  long  been  used  an  a.  rctmedy  b  the  urln  acid 

Afl  with  other  members  of  this  group  (see  previous  rem&rka  on  lead) 
the  ft^*  ^y>*^«»  »<  "p"jH)  ifl  followed  by  a  rebouBd.  in  which  ^le  ^lood 
i^2&d£l^uUuui^awd,  aDd  tke  signs  of  ita  exeefls  are  seen  in  tihe  Jica^'  «^ 
arbe.  depre^ion,  and  general  miaS!'y^j|[^J^yg'hiflft  tenitoaJSEe, 
which  accompany  this  smoiid  stage  of  opium  action  (Hj>e  li^;.  Ti).  These 
i^ptoma  of  meul-al  miaery  and  depression  are  those  which  drive  the 
victim  of  the  morphine  habit  to  repeat  hi&  dope,  to  obtain  once  more 
the  tirat  sta^e  uelion  of  opium  and  temporary  rehef  from  liifi  mental 
mtai^ry.  1  hsve  pointed  out  that,  in  accordance  with  Ihia  reasoning, 
ilaftlicyLkL«  at  audu  in  given  along  wiFh  or  in  j^equence  to  the  first  dose 
of  opium,  it  pfevpniH  ihe  upiimi  laiusiug  any  retention  of  iifjc  acid, 
ukd  then  the  opium  rebound  on  the  following  day  fade  to  appear  at 
m  Tcry  gmatly  modified. 

This  kaa  ltd  roe  to  suggest  {BrUuh  Medical  Joitrnai,  previous 
rwlereoce)  the  u**  of  ealicylotes  to  aid  in  throwing  off  the  morphine 
habit,  anil  T  know  of  many  cases  where  my  augges^tkin  has  been  fol- 
lowed with  advaotai^e: 
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\  medical  m^n  vht>  had  been  la  the  habit  of  taking  morpUiue  for 
some  time  ^mcc  a  severe  and  daogcroua  illncBa  in  which  it  was  uspd, 
wrot«  to  mc  j^ftcr  tho  appoarance  of  my  article  ia  the  journal  as  lo  the 
best  way  ol  leaving  it  o3,  &nd  I  euggested,  among  othor  things,  u  plun 
□f  using  the  saUcylat^a, 

I  have  [lintP  heard  iwm  him  that  tha  plan  was  quit*  auccMisful. 
that  be  was  surprised  how  eoeily  he  was  able  to  leave  it  off.  and  that 
he  bad  no  insommn,  and  he  ende  by  3a.ymg«  ^'  I  shall  alwuye  remember 
you  with  ^relitude  aa  huvmj^  shown  mc^  the  way  U>  five  up  the  habiti 


sc^r^  !/•'  i2^^3'  Pi"  af" 
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und  1  am  hure  that  wtthont  the  Balicylatea  1  should  only  have  bepn  able 
to  du  w  vfitb  the  greatest  jliJHi^ulty/' 

Id  my  own  p<frson  a  doae'  c^  two  of  aalicylatea  after  &  doae  of  opium 
compbteiy  prcvcnta  what  J  cab  the  opium  rebound,  and  there  ta  do 
high  blood  pressure,  headache,  depreHsion,  or  other  ill-pfiect  from  the 
drug  next  day,  but  t  have  not  mj'seilf  tried  it  except  after  ^mall  doses 
of  opium  and  morphine,  not  continued  fc^r  coare  Iban  h  day  or  Iwo. 

1  hftve  heard  from  my  [fiend,  Mr.  Hope-Lewie,  of  Auckiitnd,  New 
Zealand,  that,  in  the  case  of  one  of  his  piitients  who  took  tiiorphine, 
und  fcuHeced  in  eonspqueuee  from  inU'Dflw  irritation  of  ekm  and  formi- 
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CAtion,  '-iO-gT.  doses  of  asUcj'latc  every  fout  hours  promptly  relieved 
Ih&ie.  troLiblea,  and  rbia  treatment  would  probably  be  worth  trying 
m  cased  where  the  [Hedk-iaal  \i»v  of  morphina  ciiujsfh  irritation  oE 
the  akin  (about  similer  irritation  of  the  »kio  produteJ  by  otliur 
pr^tiipttjtnrs  of  uric  acid  jieo  chap.  xi.). 

I  have  aleo  heard  from  my  friend,  Captoic  W.  i}.  Beyts,  R,A.MX'-, 
lUut  be  h^A  fourni  aulicylate  completely  auecea^iul  in  the  morphine 
habit  in  India,  and  al^o  very  useful  to  prevent  the  after-effects  of  single 
dtmiA  of  nifirpbine.  which  he  now  no  longer  dread?«  giving  aa  he  used  1^ 
do  before  he  kne^  of  the  salLcylnE^e  piflu. 

As  vc  ahal!  see  m  the  pra(;tico!  treatment  of  dlacaac  further  on. 
the  combination  of  opium  and  tiaiiuylatc  ia  extremely  uaefuJ,  for  opium 
produeea  a  eondition  (bigh  acd  rising  acidity)  which  ts  favourable  to 
the  Ijp^t  diction  of  salrcylatea,  und  the  salicylates  prevent  the  evil  after- 
fBecIs  of  tbe-opiarn  and  greatly  diminiah  or  remove  entirely  the  diaiice 
oTIt^  admlnifitratioii  setting  up  a  crave,  m  in  the  case  of  the  medical 
man  just  mentioned. 

The  Qotjon  of  cocaine,  ao  far  aa  uric  acid  is  cencemed,  exactly  r*i- 
sembW  that  of  morphine,  and  bke  cnorptiiae  it  produces  a  firat  itage 
of  happiopj'i*  and  well-being,  followed  later  by  a  second  stage  of  rniEiery 
and  depr&ar^ioo,  iind  cocaine  has  been  indulged  iu  to  excejsA  in  the  aame 
way  and  for  the  earae  reaeouii  that  mori;liiue  ba^H  and  A'illi  even  more 
terrible  and  deadly  effects  (see  British  Medical  Jownol.  1902,  vol.  J., 
p.  HrJO). 

Fig.  \Kt  ahows  tha  effect  of  t«'o  doaee  of  gr.  |  of  hydrochlorate  of 
cocaine  taken  at  3  and  at  <i  p.m.  on  September  2^, 

On  September  "I'l  there  was  a  gre^it  and  decided  fall  of  urea  and 
airjdity.  ami  the  fall  of  urea  was  contiitued  on  the  t33rd. 

&a  the  result  of  thia  fall  of  acidity  there  was  in  the  alkaline  tide  of 
the  !J^rd,  a&  Ls  ahoA'n  by  the  lu^anbj  urine,  only  '-H  ce-  per  hour,  a  decided 
plus  excfytion  of  uric  ueid,  and  soma  excess  of  it  in  the  blood :  and  as 
rolbi^mia  was  causing  some  uncomfortable  symptoms,  1  took  the 
?uine  with  a  vien  of  getting  some  relief. 

Here  again,  aa  with  morphine  In  the  last  figure,  the  effect  would 
have  vhowii  better  in  hour  to  hour  curvee.  The  cocaino  came  too  late 
to  aflect  the  large  exereiion  of  uric  acid  which  had  already  taken  plaoe, 
fcvQce  urrc  acid  erceL^da  its  normal  relatbn  fo  urea  by  nearly  one  and 
a  half  gjainn  ;  still  I  have  no  doubt  that  hut  for  the  cocaine  it  would 
bavp  lieen  ronsulerahly  higher. 

The  effect  on  acidity,  however,  waa  very  marked,  for  on  the  2tJrd, 
in  >|>it«i  of  tbe  further  large  faJI  of  urea,  it  to^  tilightly  ^  on  the  ^4th 
U  race  decidedly,  and  on  the  'lb\\\  it  fell,  in  qiite  of  a  ria?  of  urea,  show- 


/ 


64 


UR[C   ACID— CHAPTER    II 


ing  tiat  something  which  had  caused  its  riae  on  the  iJrd  and  '2^t\i  h^ 
cow  bp(?n  rctooTcd,  On  the  ^vcaing  of  the  SJ5rd,  the  cocaine  produce! 
very  marlied  well  boioK  vith  free  capillaries  and  completi*  nbecncc  of 
montal  deprosalon  and  fatigue  [sv^  the  aimilar  effects  of  mercury  rn 
fig.  4R),  and  though  thp  Lirinp  cf  the  night  horcrH  Vina  mit  nn  high  siH  that 
of  the  previoutf  night,  it  vrufi  two  and  a  half  timp8  aa  much  ns  that  of 
the  day  hours,  which  ahowe  both  that  there  were  obalructed  capiltaric! 
during  the  doy,  and  free  capillaries  daring  the  night  {see  remarkB  on 
exerotion  of  wafer  in  i\^.  -J), 

The  fifTect  of  the  coeaine  waa  to  prevent  thf.  rontinued  fall  of  ftcidity 
on  the  2-^rd)  and  to  raise  it  decidedly  on  the  -4th,  and  the  effect  :if  this 
rise  of  acidity  was  that  the  uric  acid  waa  not  Dearly  flo  high  on  the  2-3rd 
and  2At)x  as  one  might  h&vc  expected  it  to  br,  owing  to  the  great  f»ll 
of  urea  on  the  22ud  and  23rd. 

In  my  own  case  coccine  aoon  producea  severe  intestinal  colic,  w 
much  so  that  1  have  bepn  unable  to  continue  or  repeat  my  eipfirimenl* 
with  it  aa  ofti^n  aa  I  should  otherwise  have  donen  but  there  is  no  doubt 
that  it  affects  uric  uciJ  in  the  same  way  that  morphine  does,  aod  pm- 
dticcfl  identical  fccHnge  of  happincBs  and  well-being— indeed,  eooh 
meraber  of  the  group  of  drugB  which  diminishes  the  excretion  of  arie 
ftdd  pToduccB  these  feelings  to  a  more  or  letts  markad  extent. 

The  tfffectji  on  acidity  in  thin  figure  are  quite  clear,  and  Ihwp  c*B 
hardly  be  much  doubt  that  the  phyHiological  electa  of  cocaine  are  dmt 
to  this,  and  itfi  cf!e(ta  on  the  solubility  of  utic  acid.  Cocaine  Appears 
to  cause  alight  coOHtipation,  and  1  think  that  it  probably  rained  the 
acidity  in  the  same  way  that  morphine  docs,  by  causinc  eopfostaflia. 

The  firat  action  of  cocaine^  like  that  of  morphinOj  is  to  produce  a 
low  tcnaion  and  quick  pulse,  due  to  free  cnpilbrien,  and  the  result  of 
tltis  is,  on  the  one  hand,  improved  and  quickened  circulation  in  the 
brain,  with  mental  brilliancy  and  well-being,  and  on  the  otboc-isJu^ 
tion  of  the  veaflcla  in  the  kjclneT  oaaainjj  a  marked  &"nre«a  of  a  pftic 

Lfit«r  on,  just  as  with  opium  and  other  drugs  I  have  spoken  of, 
there  comes  a  rebound.  The  uric  acid  held  back  and  elearod  out  of 
the  blood  by  the  first  action  of  tbe  drug  k  again  got  into  solution,  the 
oftpillariea  Jire  greatly  obstructed,  and  the  t<n»ion  bijch.  hence  the 
urine  ie  acaoty  and  of  high  specific  graTity,  and  the  mental  condition 
in  one  of  lethargy  and  depression,  with  alcepiness  (as  in  all  high  blood 
pressure),  and  these  miseries  drive  the  sufferer  to  repeat  the  dose  to 
l^t  its  Jirst-stage  action  once  more,  and  so  lead  the  way  to  chronic 
cucaiuii^m. 

I  have  very  little  doubt  that  cocaine,  like  morphine,  owes  a  larg?  part 
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of  its  eflectfl  to  iU  action  on  uric  acid,  and  that  aalicykte  of  soda  may 
be  oseful  in  cocaimsm  joet  aa  in  morphiniem.  For  some  intcreHtiDg 
facts  about  the  action  of  cocaine^  sec  Dr.  A.  Fulierton^  Lancet,  Feb- 
ruary,  1891,  p.  663. 

In  the  action  of  these  drugs  we  have  the  best  illustration  of  what 
I  have  said  in  '' Diet  and  Food'' (ed.  4,  p.  110,  rf  Hpn\  that  all  stimpla^ 
tion  IB  wrong-  It  is  a  mere  callixxg  out  of  tl^e  reBerv6«.  and  if  frequently 
repeated  leade  inevitably^^t^^j^^^BlflgifiaL.^"  ''Wlli''T.  ^nd  that  is 
in  a  word  tBC  Condition  of  the  morphine  or  cocaine  habUiU. 
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Formation  ^np  Exckettotv  of  Ubic  Aoid  Icoiuinned). 

Mercury  k  ftoathc^r  very  mlerL-^LiDg  member  of  the  group  of  drugs 
which  CHUflea  retention  of  urates.  1  hnve  jklready  trritt^Q  about  it 
elsewhere  (sec  BrUinh  Medkal  Jtrnrntil,  vcj),   i.,  J6l^0,  p,   1241). 

Fip.  17  showd  vers-  well  its  iiction  on  uric  acid,  which  on  day  1  ts  a 
little  below  urea  ;  on  day  2  as  the  effect  oi  hall  a  grain  of  Cftlomd  it  is 
for  b^low  urea,  and  on  day  3,  when  no  dtugfi  are  givea,  it  bears  about 
the  same  reiation  to  urea  as  it.  did  (.»n  day  I .  Note  al&o  the  very  markad 
diuresis  on  day  2,  corresponding  witli  the  greatest-  retention  of  ural«, 
]t4  clearance  out  ol  the  blood,  sod  cnasequent  flee  circclatioa  through 
ortenoltM  and  crtpillatioa  {see  chapter  v.}. 

Mercury  eometJineA  uaueeC}  in  my  own  oase,  considerable  intDstiDftl 
pfiin  acd  cohc,  lite  that  produced  by  cocaine,  Tead^  Ac, 

1  have  also  suggested  that  the  lovi  bli»i:id  pressure  and  the  diuresis, 
which  are  well  known  to  be  brought  about  by  the  nctbn  of  mfirc«ry, 
«re  due  to  ita  cffcctie  on  uric  acid,  for  other  drugs  having  similar  efiect« 
on  uric  acid  product-  aimilar  aymptomSj  nft  we  already  know. 

With  regard  to  the  Action  of  nif^rcur^'.  Sir  A.  Oarrod  dope  n^t,  bo 
far  ae  I  know,  say  anything  ua  To  the  aotubilily  of  urates  of  nicrcnrv, 
and  it  is  not  mentioned  in  his  labln  of  srjiubilities  of  urates  [Britivh 
Medkal  Jvtimal,  voh  i.,  iSai.  p,  49u). 

it  aerema  to  me,  however,  that  it  is  very  probable  that  mercury 
cfluacB  rptpution  of  uric  add,  aaci  ckara  it  out  cf  ^e  blood  lor  the 
eame  reason  that  iron  nnd  lead  do  sn,  namely,  that  their  urates  are 
insoluble,  and  Mr.  J.  K.  8aul,  K-I.C.  has  kindly  niven  mo  the  fol- 
lo^ving  statement  aa  to  the  fiolubillEy  of  the  urutea  of  mercury  t— 

**  I  find  that  A  solution  uf  neutrikl  lithium  uratJ),  treated  with  aolu- 
tion  of  mercuric  chloridp,  yidda  a  outdy  white  precipitate  practically 
insoJublc  m  eold  water.  On  boilinj^,  slight  decomposition  occurs, 
thtf  precipitnte  betoroiog  yellowish — poBJiibly  owing  to  the  formation 
of  an  oxysalt-  On  treating  tbe  first -menti on [*d  preoipitati-  with  acetio 
acid,  or  a  ttB.cc  of  hyJroohloric  acid,  solution,  dlowly  in  the  former 
caae  and   immediately   in   the   latter,  takes  place.     Borax   ur  alkalies 
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eJieroMJfljj^^^eat  aotjoD,  JhtUG  eAperiiQeiits  show  tLjit  neutrul 
mcrtimc  urate  h  inaoluble,  but  that  the  salt  will  diaaolvf  in  thi; 
prepuce  of  acid,   thougk  doubtlctw   with  decompoaitioa, 

*'  I  have  a\so  axaimned  itm  b^hftvioor  of  &  neutral  alkati  urate  with 
aolution  of  mi-rcuTouii  niirat^^,  I  find  that  n  yplloivi.ih  preci|iitBte, 
insoluble  in  water,  is  immediately  produced  ;  the  precipitate  rapidly 
ilarkt^mitg  in  oolour,  and  ultimately  becoming  jjirtsy-blaulc  frum  rcdiictioa. 
Iq  the  presence  of  nitric  acid  no  precipitate  b  obtmncd,  but  il  acetic 
Acid  hii  subafituticd,  a  partial  precipEtalioo  slowly  iaktAn  place. 

[Signed]  '■  J.  E,  Saul," 


(jUA>Ai*^ 


P.,.\  i^ 
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Fig.  it.— RtTKimoB  of  Umc  Acie  pbodcckd  bt  Meuccby, 

Vota  Ihftt  (m  dny  9  np\e  Li?id  lallt  in  Bpito  of  a  tnikFlt^d  laU  in  niidity.  wUiolv 
kpui  Ifoiq  Iha  ^lion  of  moroury,  would  h^Te  idu1«  ib  rise. 

From  thia  we  see  rhat  there  is  g(iod  n-jwun  to  believe  that  the  utat^^ 
of  inrrcury  nrc  Juaoluble  iu  wati^r,  in  neatr&l  solutions,  m  cilkalicd, 
ot  iu  ft<»lutJi>Q  of  bofEW,  and  as  tbo  blood  may  be  prjtotioally  re- 
gAfiM  HA  nn  alkaline  aolution,  they  ftro  prohabjy  ipflolobb  in  the 
bl<»d. 

Thervforv,  inrn^ury  diminahofi  the  excretion  of  uric  aciil  in  the  urine, 
cloam  it  oat  of  the  blood,  aua  retains  it  \i\  -Ai'^  hi>dy,  because  it  loims 
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vitb  it  £&  jn^lublo  compound,  and  it  le  thore^fore  a  eiitgle  ioeluice  of 
my  lav.'  of  floIubililiM,  And  the  well  kno^sn  »clioxi  oi  mercuiy  OTi 
the  pLilK^-rati;  und  LIcod  praBsurer  sad  th<?  Iic■^r  of  uriae,  an  aW 
wnglp  mHttincea  of  the  Uw*  1  have  formulated  with  regard  tCJthpFr- 
lation  of  iLra?  to  utiii  ^H;id.  Sam^^  hu-vv  obj(!ol«d  to  tliia  that  tlur 
amount  of  iltic  acid  hold  hiuik  hy  the  mercury  is  much  more  than  could 
ptweiblf  be  combined  with  it  oa  wi  nrate ;  but.  as  I  ohaU  hmv&  to  point 
out  in  ctflpter  iv,,  the  m4?roury,  if  it  dfiara  thg  blood  of  urio  ictd  (or 
ijuite  jj  short  limp,  e.ij.,  amor  two  hnurs,  etai^  au  up»i 
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Fio.  18.— HKTitHTiOR  Off  Uaic  Acid  pnorccrti  ^i_v  IsriPYBrsf. 

with  JE  riae  of^^ffea  and  uriimr}'  fL^^y  and  a  fall  in  the   n-lkfllinitr 
of  tho  blood,  and  tbin  Uttgr  oau^itii  a  further  ret-enllon  of  urio  aui^^_ 
whii-h  m«.y  continue  far  six  or  eight  hour^  Taorg.     Tbia  effect  of  ^4^| 
ouTj  ifl  better  seen  in  hour  to  hour  cuivi^a  rattier  than  in  day  curvMi, 
&8  in  fig,  IT,  but  it  is  nho  neen  to  Horm^  extent  in  tift-  ^^- 

1  think  it  w  cstrcmdy  probable  that  the  urat^a  oi  other  meTaU. 
?uch  BH  zinc  und  silvor,  arc  also  insoUiblp,  iind  iadpcd  Hnwrafl's 
process  for  The  osrimatifm  of  uric  aoid  depPtida  upon  the  insolubility 
the  MTnte  of  (liWor ;  nod  1  believe  that  the  so-g«]W  tonic  aotion 
tliu«  drugs,  aad  gf  iron  and  m40gHnt<««,  and  indeed  nf  acids,  IH 
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liup  to  tbcir  clcuring  the  blood  ol  uilc  aciii,  and  bo  improving  tlio 
cirvuifitioQ  in  the  brain  and  otker  portions  oi  ihc  nervous  eyatom.  It 
is  Intei'eati Eig  to  ri^mnmbcr  thut  utic,  jiko  murcury  and  lead,  muy 
firoduGP  colic  tHiagor,  "  Handbook  of  TboTapeuta-a/'  od.  xii.,  p.  -2^). 

I  hftve  suggested  that  untipyrin  curpa  beadanhe  hy  acting  a^  ou 
acid,  und  its  AdinJuistratiiJD  ia  nlwHVd  followed  by  a  rise  in  the  dcidity 
of  the  u[ine. 

Kig.  18  ahow^  the  efifcti^  of  antipyiin  on  the  acidity,  vrhich  on  daya 
1  und  2  riae«  and  remains  high,  and  with  this  on  day  2  urio  aaid  falls 
below  area  {probably  tbt^  antipyrin  came  too  lato  to  aS^t  th?  alkaline 
tide  of  day  1,  ao  that  the  greater  part  of  the  urate  pscretion  had 
ftlreody  tflhen  plnvt^).  On  duy  ^  no  drug  lh  tuken,  nod  lioidity  fullH 
decidedly,  in  apit^  of  the  fjwt  that  urco  has  riaen^  and  in  normal  con- 
ditiooa  acidity  would  hav@  tiaen  abo;  but  the  aatipyrtn  had  raised 
it  BO  much  on  the  previous  days  that  the  moment  the  drug  was  with- 
drawn  down  it  fell.  On  dar  4  antipyrin  wae  a^faJn  given,  ocklity  roae  in 
npiEtf  of   falUng  urGa,  and  itrlc  acid   was  brought  down  much  nearer 

Wu  CAD  now  aer  how  antipyrin  cures  a  uric  ftoid  headaobo  by  ratfl- 
in^  acidity  und  clearing  the  blood  of  uric  acid,  all  the  aigna  of  whioh, 
mental  well-being,  low  tcoaion,  quick  puke  (fig.  36),  joint  pains 
und  diureais^  it  also  producer;  it  therefoie  atJta  just  aa  aa  acid,  and 
1  for  4>ne  ^LoiiTd  prefer  to  give  an  acid  in  its  place. 

Stryrhninp  cuu^es  a  iriarked  rise  iti  urinury  acidity  and  cures 
hradacht?,  I  have  suggested  that  the  rlae  of  acidity  ia  due  Uy  ita 
'improvin)£  the  eondition  of  the  fitomach  and  protnoting  digi^dtion 
and  abcwrptjon  of  food,  whioh  in  hca<:lflcho  with  nauaca  is  often 
flt  a  Stan dat ill ;  like  other  things  that  raise  acidity,  it  often  cauA^H 
pHx^king  and  shooting  pain^  in  the  joiot^t. 

The  tulmiuE^trution  of  hypoaulphiti;  oi  soda  produces  a  very  marke^d 
fiM  ID  acidity  of  the  urine,  poaaibiy  by  the  formation  of  aulphnroua 
■tid  or  the  further  oxidation  of  aiilphur,  and  U  produces  all  the 
oymptomu  and  cSoots  of  the  odtuinietration  of  a  strong  doae  of  acid  (aisc 

H'  11} 

And  it  tui»  appeared  lo  me  to  b«  v»ry  probable  that  nitrit«s  may 
atT  in  muih  the  same  way.  and  by  thi;  forinat<Ji;n  of  nitrous  acid  may 
dimmisb  ili^  alkalinity  of  the  blood  and  raidc  the  acidity  of  the  urinr;, 
which  it  i*  e4^y  to  demot^^trate  that  they  do  (soo  tige.  I^  and  2U1, 

Thia  being  grant^^  it  appeam  to  me  that  the  well-known  effects 
of  nitritOA  on  the  pulse  rate  and  tansion  may  he  eiplnined  by  their 
ftcting  Aft  acida  on  the  solubility  of  urio  acid. 

And  in  favour  of  thio  supposition  ia  the  fact  tliat  an  Acid  injected 
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into  a  vein  produces,  T  believe,  much  the  same  effect  on  the  pals« 
as  a  nitrite  doee.  So  far  is  my  obaervations  go,  nitro-glycerine  taken 
bj  the  month  does  not  exert  itA  maximum  efiect  on  blood  preeaure 
for  some  seven  of  eight  minutes,  and  in  the  case  ol  a  volatile  sub- 
etance  rapidly  diffused  throughout  the  body  this  is  a  considerable 
time  I  and  as  regards  uric  acid^  T  take  it  that  the  action  of  an  aoid 
or  anything  that  interferes  with  its  solubility  in  the  blood  is  as  rapid 
as  that  oi  precipitation  in  a  test  tube,  and  is  practically  instantaneoua. 
T  do  not  suppose  that  the  uric  acid  ia  precipitated  in  crystals,  bnt  it 
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Fro.   19.— Kffr^^cTs  of  Nitho-Glycrbise  on  thk  Acithty  of  the  Ubihb. 


ia  rapidly  rendered  less  aoluble  in  the  fluida,  and  is  held  back  in  certain 
orgaos  and  tissues  in  accordance  with  the  theories  of  Sir  A.  Oarrod; 
1  shall  presently  have  to  bring  forward  evidence  that  anything  which 
nlears  the  blood  of  uric  acid  frees  the  capillaries  all  over  the  body, 
and  thus  rapidly  reduces  blood- pressure,  the  mpidity  of  the  fall  of 
pressure  depending  on  the  rapidity  and  the  completeneas  with  which 
the  uric  acid  is  driven  out. 

In  thtf  Lancet  {vol.  l,  1801,  p,  1/1^:3),  it  is  pointed  out  that  the  admin- 
istration of  sulphurous  acid,  and  even  its  inhalation,  will  reduce  the 
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alkalinity  of  the  blood,  whicli  La  grnifly  in  f&voor  ot  my  argument  aa 
to  the  action  of  nitrites,  and  my  r<»uUa  H3  regard:*  the  acidity  of  ths 
urine  nheo  hyposulphiteB  or  aulphur  in  other  forms  are  taken.  The 
BWBfl  article  shows  that  uulphuroua  acid  is  largely  used  in  the  pres4!rva' 
ticm  of  Wine  Jind  vegetahl4>»— a  faet  of  cnnfiidAnLble  importaneG  for 
gnuty  aubjeeU. 

It  is  aertainly  remarkahk  what  very  »inaU  qukatities  of  these  acids 
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{bltioufl,  aulpliurous.  Jtc-)  will  proJw.'  marked  eSects  on  thv  nxcri^t.Jon 
of  uric  acid,  and  id  thJs  thoy  do  not  ntand  alone,  for  quite  Amoll  quan- 
dtji«  of  salts  of  th«  mineral  acida  wiJl  produce  eimilar  cficcta,  of  which  I 
have  liad  «x]>eneikca  in  very  numerous  instances.  And  thinking  over 
thi*  mftlter,  it  has  oecurred  to  me  thai  the  solvent  power  of  phoephute 
uf  Bnda  for  uric  auid  and  urul^  may  help  uh  to  explain  this  apparent 
difficoJly,  jiut  as  they  helped  ua  to  explain  tlje  difficulty  m  tlie  case 
of  lithia.  If  a  little  lithin  produces  marked  rctontion  of  uHo  acid  by 
throiriDg  out  of  aotiDii  a  quantity  of  ita  natural  aolvont,  phosphate 
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of  aodo,  a  mtaute  (|uaiibity  of  acid  may  possibly  have  the  same  effect 
oa  the  phosphflti^H  and  may  change  a  large  quautity  of  it  from  Na^HPO^ 
to  NaH^PO^  ;  tb<in  the  effpcl  on  ihe  aolubility  of  the  urate  will  be 
proportional  to  the  amount  of  phosphate  which  is  thus  llirown  out 
of  aution,  and  nnt  t^  the  relaTively  minuie  amoonl  of  ac[d  which  caused 
the  change. 

Hence  the  fltimuknt  action  of  alT  kinds  of  acids  is  dependent  upou 
tho  conditioofl  present  in  the  blood  and  Huids  of  tho  body  ;  if  these  afr 
favourable  to  dinunifihed  alkalinity  they  may  produce  a  large  cSrat^ 
if  unfavourable,  little  or  none  ;  and  so  the  action  of  a  given  doae  will 
vary  considerably  not  only  in  different  indivi-luals,  but  in  the  flame 
Individual  at  difitrent  times. 

With  regard  to  the  acEion  of  the  nitritca,  tho  reaearchos  of  the  late 
Profeeeor  Leeob  (Croonian  Lecturee,  18S*3)  seem  to  show  ifiat  ihv&e 
substances  undoubtedly  oieiciae  a  direct  deprcflaant  action  on  miieouI#r 
tissue.  Thpy  also  show,  however,  that  theae  compounds  are  deoom- 
postd  in  the  etomach,  giving  off  nitrous  acid,  whitb  is  abaorhed  into 
tlie  blood  and  importantly  afiecte  ita  compot^ition  and  reaction  ;  t\nt* 
Proleaaor  Leech  Baye  {Lancet,  vol  i.,  181)^,  p.  1502),  "  UTien  absorbed 
it  (nitrous  acid]  is  no  doubt  at  once  converted  into  an  alkaline  nitrite, 
for  it  can  replace  carbonic  acid  m  ita  sodiuna  compounds  and  convert 
normal  sodium  phcaphate  into  acid  phoaphal^,  aodium  nitrite  being 
at  thn  same  time  formed, *^ 

Now.  the  result  of  tbia  converaicn  of  normal  phosphates  iota  acid 
phosphates,  is  a  rise  in  tbc  acidity  of  the  mine,  which  1  have  juat 
pointod  out  thflt  tb<!  nitrit(.«  product;  and  as  the  normal  phosphate 
of  ftodium  is  u  good  solvent  ol  urio  acid  while  the  acid  phosphate  is 
not  &  solvent  st  all  (see  Metiwei-Chintrifirnl  Ttatuoiiiiyrw,  voL  Ixxii., 
p.  ^0^),  the  btood  becomes,  ua  a  result  of  this  action  of  the  nitrite^n  n 
bad.  solvent  of  unc  acid,  and  ceasca  to  hold  it  in  aolutionn  and  as  &  result 
of  thia  tbc  capillaries  will  be  freed  and  blood  pressure  reduced- 
It  flcemB  probable,  then,  that  the  action  of  mtritee  on  blood  prcssuri! 
is  the  resultant  of  two  forces;  first  of  all,  of  the  muscular  depre&sant 
action  weakening  the  muscle  fibre  in  tbe  hi^art  and  the  vessel  'xaWs 
^^enerally,  an  action  similar  to  that  of  tobacco,  lobelia,  aud  other 
dopresfto-motora  (see  Bratn.  Spring  and  Summer  number,  180"J,  p,  245)  ; 
and  second,  of  the  genera!  freeing  of  capiMarics  which  all  Hubatances 
produce  which  clear  th^  blood  of  urio  acid. 

In  this  connection  I  wns  muob  inCorested  to  hsar  from  my  friend 
Oaptain  Nenland,  R.A.U.C,  that  a  friend  of  his.  Dr.  dannderH,  bad 
b«eD  uslu^  nitrite  iu  ai^ue  to  shDrlen  the  cold  stage  and  bring  on  the 
Bwcating  stage,  apparently  with  good  results. 
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&ir  A-  tiftTTod  tella  ua*  hov  kc  Found  urio  ooid  in  Dormal  blood* 
An  excess  ot  it  in  thai  flciLd.  and  la  tbe  serum  of  a  blbter  in 
t,  flhU  al.tio  in  kad  poiiMuing ;!  and  he  there  shows  that  [e»d  given 
medicinally  dtEniaisheH  the  excretion  of  unr  acid  in  th^  urine:  and 
he  remarksj — **Jt  would  appear,  therefore,  that  in  indiviJuab  im- 
prpgnatvd  with  lead  the  blood  bccomea  loaded  with  uric  acidn  not 
frcHD  itn  increoGcd  formation^  hut  from  ita  imporEect  exofetion.'^ 

Thin  L*  in  absolute  and  complete  accord  with  mv  reaulta.lj  and  T 
ahonid  appl>"  the  same  reaaooiop  doc  Co  lead  only,  hut  to  all  sub- 
EvtADces  that  ilimintsh  the  excretion  of  uric  acid  in  the  urine ;  and  for 
my  part  1  have  not  mot  with  any  evidence  that  there  Ib.  or  ever  haa 
b?«Q,  an  exctee  of  ucic  acid  in  the  blood  dtie  to  ineieascd  fortnation, 
»,*.,  abovc^  th«  relation  to  urea  of  1  to  35.  I  LelitTc  that  for  ever7 
■^  gn.  of  urea  that  are  formvd  in  the  body.  1  gr-  of  nric  aeid  ia  also 
r^ifnlaHy  and  pTinrtUHlJu  formed,  but  no  more.  The  35  gra.  of  aoluble 
urea  are  excreted  with  practieally  ahfiolut^  certaintv  ;  hut  the  inwliihie 
uri<:  acid,  though  in  much  amulliT  quaiitfty,  is  >ery  apt  indned,  fjom 
varioua  caus&a,  to  l&g  behind  and  be  retained  in  the  body. 

We  flhall  ?ee  also  later  on,  with  refcreaco  to  the  above  guotatioD 
from  Sir  A,  Garrod,  that  the  aric  acid  ia  probably  not  in  exceas  in  the 
hlood  at  the  time  when  under  the  influence  of  lead  it  b  diminiahed 
in  the  urine,  but  it  subsequently  appears  in  ejccesa  in  the  hlood  wlien 
that  which  has  been  held  baek  by  the  l^ad  is  get  into  aolution  by  alka' 
liee  or  other  solvents  In  the  bloody  as  aoou.  hovsever,  as  it  la  in  ejcee^ 
in  the  blood  it  begins  also  to  pass  in  excesa  in  the  urine. 

My  inviTAti^attoiiti,  i  believe,  prove  abEolutely  that  an  ex-iUBb  of 
uric  acid  in  the  urine  above  the  relation  to  ure*  of  I  to  35  nom«  from 
an  i-xcewi  in  the  blond,  nnd  that  when  the  uric  acid  in  the  urine  ia 
diminished  helow  thiit  relation  (say  I  to  45)  there  i^  little  or  none  la 
tUr  blood,  hn^nuse  ereQ^  pactiiile  that  geta  into  It  from  the  Iddney 
by  the  renni  vein  ia  ut  once  caught  up»  ao  to  speak,  and  stored  in  the 
iiVtfT,  npleva.  and  other  tiaaui^. 

Aoeording  to  Sir  A.  Garrod^s  theory,  the  auteeedent  elemeivta  of 
uric  acrid  tonn-  probably  from  the  liver  to  the  kidney,  and  are  there 
formed  into  urute  of  ammonium. 

By  fat  tlin  largest  part  of  the  urate  thus  furiucd  (say  for  the  fluke  of 
^■^ttriinite  ^luauMty  niue-tentlut)  pasae^  at  on^i'  down  th-*  ureter  and 
HHRres  tbn  bodr  ;    but  the  remaLning  ono-tcuth  muyi   under  certaia 


-'G«»t  and  Rhoumatie  O^ut,"  SrA  uJH.,  |>,  3l,  ft  uq. 
t  fhi-L.p.  %¥}.  X  [bid.,  p.  ^«3. 

I  S«a  M*d,  CAtr,  Tn-RM..  vol  Ini,.  p.  ^'1 
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conditions,  pass,  according  to  Sii  A^  Garrod,  into  the  general  cinnk<- 
tioQ  through  the  renal  veta ;  and  when  there  it  ia  attracted  diCerentlj 
hy  di^^Tt^at  organi*,  being  linblo  in  reteofion  in  certain  nrgans  wbifh 
Hit?  \esi^  alkalini^  than  tUe  blood,  and  therefore  leaa  able  Ur  liold  tt 
anlnliou. 

It  iii  this  rffliduc  of  uric  acid,  plusth^it  wUicb  ia  directly  mtroda 
rojid J 'formed  in  food  vhich,  accordiog  to  mj'  interpreCalioa  oi  mr 
roj4utte  by  th«  light  oi  Sir  A.  Garrod's  hypotbe^U,  furnishes  all  t,h« 
iirio  acid  oJ  pathology.  If  (h*^  whole  of  the  uraf^  formed  in  tiie  bod/ 
h»fl  jijLSHefl  dowti  tlia  ureter  as  bood  aji  formed,  there  would  have  been 
much  Icea  trouble,  and  to  bring  nbout  the  compEete  excretion  of  &!]  thu 
i«  formod,  as  well  aa  to  keep  down  the  quantity  introdiiccd,  miut  be 
the  ami  of  all  trealuiont. 

It  eeems  extremely  probable  that  the  alkalinity  of  the  kidney  fitroe- 
itire  detenninvfl  to  some  e^ctent  how  mueh  of  the  urate  formed  in  il 
itholl  be  At  onct!  iucn4t,i<dH  and  bow  muoh  tiball  be  lomporjirily  kept 
buck  with  a  chance  of  eventual  piLHsage  into  the  general  circulation. 

I'onsibly  the  pathologicflf  iirote  d<?poaita  found  in  the  kidney  ftft*i 
di-at|j  aro  mere  pxaggerationfl  of  the  normitl  retentioD  which  constantly 
nccurfl  to  fionie  extent  during  life. 

When  urea  is  high  aud  et^pcciai^^  when  it  i^  abovt*  the  phyaii^ 
logicjii  Tclatiuu  to  body  weight,  3  or  3'Gg^^.  per  pound  per  day,  it  aaenu 
t^robuble  thut  the  alkalinity  of  euch  organs  oji  the  liver,  apWn  and 
MdnDya  wdl  be  diminifibed,  juat  as  the  acidity  oi  the  urine  la  in- 
crvaBed ;  ao  that  when  urea  is  too  high  we  shall  get  increassd  retention 
of  uric  ncid  in  tlo^e  orgnna  (aee,  fig.  74). 

To  render  my  meaoing  clearer,  1  HhaU  now  apeak  of  dcRnitc  qcan- 
lUin.  If  a  niuu  fornix,  us  mj  reaulta  render  it  probable  that  he  doeA, 
I  Rf-  of  urio  acid  for  35  ffts,  *jf  urea,  let  ua  aiippoee  tlmt  he  lornu  in 
twenty-four  houra  I'J  gra.  of  uric  acid  and  420  grs.  oi  urea. 

The  whole  of  the  urea  and  10  gra.  of  uric  acid  aj«  excret&d,  giving 
a  relatioD  in  the  urine  of  1  of  uric  ncid  lo  4^  of  urea  ;  and  ^'0  gra,  of 
uric  uctd  are  held  back  in  the  kklney,  pasaing  gradually  into  the  genera) 
tiirouUtion. 

Onrc  in  the  general  eirc^ulatiou  the  urate  la  rendered  inaolcible  and 

ft  back  in  certain  tia&uefi  ^according  to  Sir  A.  Garrod,  the  livor, 
the  flpleen,  the  joints  and  the  fibroua  tiaaueo),  becauae  of  their  relft- 
rively  diminished  alkalinity  and  conaequent  deffciont  power  of  hokling 
urates  inaolution. 

f^ext  day  let  ua  suppose  that  again  120  grs.  of  uroa  arc  formed  and 
excreted,  but  ihh  time  uric  ucid  ia  in  excess  of  it-a  normal  relation  to 
iircA,  Hay  1  to^KJ,  i\<.,  H'Ogra.  aruejceret^. 
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BuL  wt'oniing  Iti  our  hypolheAis  only  12  ^tb.  wert^  Formed,  aad  there- 
fore 2  0  piB,  mu*t  have  come  from  aomcwliere  elae,  even  aappoBin^ 
thot  flL  tlic  uric  acid  formed  in  the  kidney  on  thia  doy  paaacil  direct 
down  f  hi!  urefcT.  It  i*  now,  o(  course,  evident  that  the  amoimt  of  urio 
arid  held  back  and  rHuinod  nn  the  prpvious  dn/  furnishes  just  what 
b  retjuired  for  the  exeeHa  in  eJtcTetion  nf  t}iis  duy,  and  thuH  the  eicrc- 
Ijon  i>l  uriv  acid,  but  mjt  its  furmalicm,  fluctuatea  from  day  to  d^y, 

Wc  can  now  ciplain  caraplctdy  why  the  exeretiun  of  urio  acid  is 
large  dunng  the  "  alkaline  tide ''  of  th**  morning,  and  small  during  the 
jicid  tid*^  of  the  night  houra.  Tt  \r  a  simplp  f]ui*ation  oi  fiolidiUity  in  the 
blood  (sec  remorkfi  oa  fig.  3). 

Further,  hy  giving  alkalies  the  eicretkoo  can  {us  I  have  lens  pointed 
out)*  he  at  any  time  mcrcased,  cr  by  Bivinfi  iicids  dimirufihed. 

But  if  iho  stores  in  the  livcij  spleen,  and  joints  have  been  swept  out 
by  the  repeated  admiaiatratfon  of  aolvents,  then  there  if  no  drug  whioh 
wiU  caiiBe  a  plus  ^xtrretion  of  uric  acid  till  there  has  bren  again  some 
retention  and  oci^uniidation  ia  thcAc  structures  [see  (iga.  7  rind  6). 

The«e  facta  account  completely  for  all  the  condiliona  in  ^hich  an 
excess  of  uric  acid  iS  tud  vntb  in  the  body,  and  failure  of  (!XGretioa 
will  soon  keep  btick  as  much  as  ie  ever  fouad  in  the  body  before  or  after 
dpAtb. 

On  the  other  hand,  the  theories  of  eicejtsive  formation  [i.^.,  formu- 
tion  oi  uric  acid  in  eiccas  of  the  normal  relation  to  urfta,  about  I — 35) 
or  of  dt!JicicQt  osidation  are  at  once  incmnpattble  with  the  fncts  I  have 
brc»ught  fctrward,  and  unncceesary  for  thi:  e^pla aihtion  of  th*^  pheno- 
Qiena  of  disi^ase  ;  and  us  wo  abalJ  site  further  en  th^  whole  of  f  he  dkeaHes 
treaty  of  in  this  boob  may  be  prevented  cr  cured  without  the  least 
n»fc-reiice  lo  the.ui,  and  we  abouki  be  mudi  nearer  the  truth  if  we  attri- 
buted them  to  poiaoning  by  meat  and  tea,  which  can  be  botli  demon- 
utmtcd  and  prcvrnted,  rather  than  lo  the  above -mentioned  theories, 
nbidi  an.*  uhoUy  devoid  of  foundation  en  fact. 

Sir  A.  Ciarrod  hut  alao  pointed  outt  that  Ihare  ih  Little  or  no  uric 
arid  in  Ibe  blood  in  acule  rbeumtttism,  and  he  proceeds  to  draw  the 
«u»oclii»Mjn  that  thi^  diaea^e  is  not  due  lo  uric  acid.  I  have  c;iven  ejne- 
wbore]  my  reaaoua  fcr  thinking  that  this  conclusion  may  require  some 
rmflioD,  and  I  shall  have  something  to  say  about  it  further  on-  My 
fflrU  are  in  compicto  accord  with  those  of  Sir  A.  Uurrod;   it  is  only 


*  h«  Jintnuil  of  Phytiola^jf,  vol-  \\Vi.,  p.  £10^  aud  BHf«  3isdy  Jour.,  1690. 
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rpgardini^  th^  coixbluAion  to  be  drawn  From  them  that  1  venture  to 
differ  from  him. 

One  furthpr  fact  aboui  uric  auii  Is,  I  behave,  mentione^d  in  all  text- 
bfHjkH  of  phyfliology,  vl?.,  that  it  ia  found  as  &  practically  constant 
i-Ematitui-nt  of  thcspI'MQ  pulp»ifterdi?ath- 

It  LH  intfTcsting  t-o  note  tliut  uiic  acid  is  nearly  alw&ys  presiint  ld 
grcftt  cipcas  ia  thi;  urine  m  cfiaca  o!  ealargcd  aplecE,  ^  in  apleoic 
loutocyth(em.LCH,  and  it  has  been  ahown  by  othcra  to  be  in  axcoaa  in 
Ch^  blor-d  in  this  uoaditjou.* 

In  FwvErral  cmes  of  thia  kind  T  f?xainin»l  the  urine  for  eight  or  ten 
oona«cutive  diiy*,  thrt  whole  excretion  being  aavetl ;  Hnd  in  th«ae,  over 
tb?  whole  period,  tbe  avefjige  relation  of  uric  acid  to  urccL  Jd  the  urine 
Wflfl  1 — ly  or  1  — 14.  It  ifl  little  wonder  then  that  undet  these  oondt- 
tiotifi  an  e^iccBs  oE  urio  acid  abould  have  boon  found  in  tho  blood,  the 
exoeaa  in  the  uritiJ?  bein^;,  a^  1  have  said,  th?  \n(iex  of  thia ;  and  In 
«iicli  i;aseH  one  tindj^  now  a  great  exceea  of  the  granules  precipitated  in 
the  blood  b)-  chloride  of  ftmincniitm,  1  to  ^  and  even  I  to  1  beini: 
oommoE  (sf*e  Liter  on), 

£t  may  he  rcrm^mbeT'ed  alao  that  I  hare  shown  that  there  ]a  gener- 
ally an  DxePas  of  uric  acid  in  tbo  blood  excreted  during  an  epileptio 
fit  (see  casps  m  chapter  vii,).  Sir  A,  Garrtxl  found  psrpM  of  uric  aoid 
in  blooil  drawn  diiring  un  p|>i]pptic  fit.  and  haa  ]^>oiitted  out  the  alter^ 
nation  between  gout  and  epilepsy — a  faut  whieh  tay  results  and  con- 
cluflions  oompletely  explain.  And  if  the  liver,  spleen  and  joints  a^ 
leas  alkaline,  ae  3ir  A,  Garrod  hia  pointpd  out,  than  otbor  tiasuM^  any 
uric  arii  coming  to  them  in  the  blood  atreara  is  rendered,  as  Sir  A- 
Garrod  puts  it,  "  leaa  soluble  and  more  easily  retained  ; ''  and  we  can 
tliOA  at.  onre  vxpliiin  why  iheae  tisauea  are  freEpiently  found  after 
death  to  c^untain  considerable  quauiitieB  of  urio  aeid. 

In  order  to  catimate  the  amount  of  urio  a^id  in  the  blood  and 
tiaauea  1  first  of  all  made  a  watcr-estraet  of  them  by  a  proeesa  deacribnd 
by  Sallcowski  and  Leube.'f  and  then  having  evaporated  and  el'-ared  my 
solution,  T  applied  Hnrer^ft'^i  procf^^  la  it.  juvr.  aa  in  the  case  of  urina 
(aec  chapter  xviii.,  also  my  remarks  as  to  my  results  with  thia  proceaa 
ou  p.  6), 

la  ftpecJmcna  of  human  blood  obtained  during  Ufc.  1  lound  quanti- 
tiea  ol  urie  acid  ranging  from  OrS  per  oent.  in  a  case  of  cerebral  hiomor- 
rhage  to  'OlXWi  per  cent,  in  a  case  of  cellulitis^  the  blood  Wowing  from 
iDciatoiLS  made  into  the  inHamed  tiasue^  In  the  blood  of  a  fatal  hmmop' 


'  Sfre  SalkovHkE  and  Lt^nlw.  Dig  Lrhrc  vrrtn  Harii.  p-  S^ 
t  Prev.  FBI.  p.  9J. 
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tytHs  in  ft  ciute  of  fibroid  phthisic.  th«  pati4!Dt  being  at  the  time  on  ioM- 
cjUlv  o(  sikU,  I  found  'OOfifj  per  cent.  oJ  uric  acid,  ftmJ  liftving  [ihaty 
of  blood  to  work  oa  Id  ttib  oasi^,  1  wan  Able  to  e^ftiimati;  the  quantity 
more  accurattiy  thaa  is  genentlly  poaaible  with  smaJI  aamplea, 

Wllh  regard  to  the  very  email  quuntitv  oE  urate  id  the  blood 
from  incieioiis  in  an  arm  aS^ctcd  with  cellulitis,  Sir  A.  Garrod,  it  amy 
be  rofucmbered,  has  pointed  out  ("  Gout  and  Rheumatic  Gout,"  pp, 
187  and  274),  llmt  Uu^Te  is  no  urate  in  the  Huid  of  a  blister  or  In  blood 
drawn  diie^^tly  over  the  iiiH&mi'd  joiot  in  goul,  and  suggeals  an  an 
CixplAnatioQ  (hat  infiammation  destroys  utio  acid. 

My  incls  are  in  cotnplete  accord  witli  his  ;  but  I  thmk  the  oiplana- 
Uon  is  Uiat  locaL  inHammation  means  loonl  rednetion  oi  ulknlinityf 
Uk  that  all  urnte  eoniing  to  that  part  is  rrndored  in^liible  iLnd  rf]t)iiaed^ 
«nH  tlie  bhiod  nr  serum  vrhich  haa  pusfHl  through  the  inH^niiMl  part 
is  practically  cleared  of  uric  acid^  It  ia  interesting  to  remember  that 
ID  thii  condition  the  capillaries  are  very  free,  aud  the  copillaty  reflui 
(C.R^,  see  chapter  v.),  very  quick,  bemg  only  one  half  aeuond,  or  hke 
ft  flash,  and  ve  sae  the  aicplanntion  of  this  in  the  above-mentioned 
small  <|nantity  of  uric  aeid  in  the  bTood  from  an  inflamed  tissue. 
may  also  recall  that  in  ni^iny  inflammftlJoiiii  o(  QbrouH  ti»«ite 
throii^out  the  body,  thoai?  druga  do  good  trhich  juat  reverse  thesQ 
tODtliliDDs^  bnn^  uric  acid  back  into  the  blood  and  jilow  the  C,  R,, 
«.y..  alkalies  lind  eaiicylates.  A  Burgeon  would  ajiy  Iliat  the  aboTii 
cellulitis  was  du«  to  a  m^icrobc;  but  it  is  also  in  a  sonse  duo  to  urio 
a*id.  for  removal  of  uric  acid  would  relieve  or  cure.  Possibly  us  I 
«iiggi*At  fvirtheron  wifh  regard  lo  catarrh,  tubercle,  and  other  tn^wbles, 
ihf^  microbe  and  the  uric  acid  ore  |)arti]eTS,  the  former  faiLa  to  grow  and 
fructify  without  the  latter;  henoe  cat«rrh>  pneumonia,  (;ellulitiBs  &c., 
Ate  ao  much  more  virulent  in  those  who  have  gouL,  collicmia,  or 
Bnght'B  diaease.  Hence  iQ  acute  rheumatism  the  urato  la  all  in  the 
joints  and  tWa  blood  is  cleared  of  it ;  but  in  gout  (a  inore  local  disesiaa) 
only  Ehftl  purt  nf  the  bbod  whit-U  ban  poyst^l  dirou^h  the  inilam*d 
AT**  is  cleared  of  urate. 

Hert  ^^s4t  we  have  a  complete  ejtplaoation  of  the  well-atteated  fact* 
•a  1o  the  alternation  ol  gout  or  rheumatism  vtth  he-adache,  epilepsy. 
Aod  mcuital  d^^jiressioDt  for  uric  aoidi  afi  we  know^  attr^cta  uric  acid^ 
aod  where  aceumulafionfi  ure  goinij  on  in  certain  joints  or  fibrous  tissues 
the«e  urato  iteposil^  rend  lo  InLp  up  nil  the  urtite  Ihst  comm  pHHt 
tliciti  in  the  blood,  and  hence  perhaps  for  weeka.  mouths,  or  even 
rcAn,  the  Mood  is  kept  relatively  cle^  of  uric  acid,  and  headache, 
epilepsy,  aod  depression  are  remarkable  by  their  abet^nce. 

We  hav«  abri)  a  complete  explanation  of  the  iftrt  that  mflammation 
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LQcrGbOGs  combufitioQ  (evorvt.hia^  that  cleara  the  blood  oi  una  adtd 
doea  30),  and  inflammtition  cleats  the  bbud  of  uric  acid  locally  vory 
completely  as  we  liave  just  seoQ.  and  ti  somp  extent  flls<i  gpfierttMy  ; 
and  tills  (^Ip^ring  up  of  i^o'ItJeniin.  thm  i|uickcDcd  circiJ^tJoii  and  in- 
i^rvn^ed  combustion  dijnmi«'hti&,  aa  nc  t^bnll  see  later  on,  iilbuininui'ta 
and  glycosuria,  tbe  products  of  impcrf^t  combustian,  acd  iociGaeca 
in  their  placid  tho  pro<Jui:tB  of  more  complete  combustion  ;  for  the 
mmf^  rraeon  thut.  au  wt^  have  already  eecn.  and  shall  aee  more  clpiirly 
in  chapters  viii.,  xiij.  and  >iv-,  evPiy  fall  of  uric  acid  causes  a  iiKi>  of 
urea. 

In  specimen:*  of  buraoo  blood  obtnined  after  death  from  the  heart 
cavities,  it  eeemod  to  mc  that  when  the  joiota  conRtined  urates  there 
vru  moTG  in  the  blood  than  whet:  tbey  coatuiced  noae — thus  elevoa 
Gfises  with  urate  deposits  gave  OSISI  per  cPLt,  of  aric  add  in  the  blood, 
and  olaver  cas^  !□  which  lh(>re  were  oo  iiTat4<a  gave  an  average  of 
■02255  percent. 

Then  I  noticed  thut  in  the  blood  of  caaca  dying  of  pocumoDui  there 
W4i£  generally  n  greckt  excess  of  uric  acifl,  and  five  cusoa  of  this  Idad 
gave  mi  dVGmi^e  of  '0^712  per  cent. ;  but  iu  a  caBC  of  pneumooJii  and 
delirium  tremoQ?  the  blood  obtained  by  'Penesectbn,  while  the  lerapera- 
ture  wnfl  1012'^,  only  contained  (XXKi  per  cent.,  and  this  fact  enuhlea 
Ufi  BtV  once  1,n  explain  the  great  excess  met  with  in  the  blood  of  those 
caaca  after  dciith- 

During  the  acute  oaact  &ad  high  fever  of  the  first  two  or  three  daya 
of  a  pneumooia,  there  is  a  great  rise  of  acidity,  or  what  amounts  to  tho 
flame  thititjf  a  fall  in  the  alkalinity  of  th«  blood  and  tissue  Quids,  and 
thifi  drivea  all  tliP  uric  aeid  f>ut  of  the  blood,  jind  retaias  it  in  consider- 
fible  quaniity^  for  the  leaHorB  prcviouely  t^van,  in  the  kidney,  liver, 
spleen,  and  pobaihly  the  joinls  and  other  tiMUOS,  There  it  gocd.  and 
there  it  remoina  so  loop  as  the  fevor  is  able  to  keep  dortu  the  alkaliiuty 
of  the  blood  and  tissue  tlutda  ;  but  nheu  the  dyepuoea  increases  oi  the 
temperature  falU,  tho  alkalinity  of  these  tiuids  (juickly  rleea,  and  th^ 
retained  urie  acid  is  soon  got  again  into  fioliation,  thus  coming  to  ho 
in  excess  in  the  blood,  and  fm^iin^  From  it  in  excess  in  the  urine  ;  the 
excess  of  uric  acid  in  the  blood  accounting  for  the  headache  and  metLtal 
depression  And  suicide^  with  slow  palec^  high  blood  pressure  and  sub- 
nonnal  Ipmperaturoi  which  aro  so  common  in  convalescence  [rom  acuto 
ftfbrde  dises9i?s. 

If,  however,  the  pHtlent  diea.  precisely  the  same  thing  oocurs.  For 
some  hours  before  death  there  is  a  great  failure  of  nutritive  procefisea; 
arui  even  if  the  temperature  keepd  up.  the  alkahnity  of  the  blood  and 
tibide  will   riee,  owing  to  the  failure  of  nutrition  o,nd  of  respiration. 
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Ucoce  uii?  iu!id  \E  disfioJvod  out  from  Us  piucvs  of  depodt.  and  tS 
ia  exoes8  ia  the  blood  nt  the  timi;  of  death,  IhiaesL-wes  (juinn,  &5  will 
now  lie  understood,  the  dirwr  resulr-  of  ira  expulsion  from  nhE>  blood 
and  rett^nlioQ  in  icrt^in  org:in^  during  rhe  iJiintQishL^l  ^Ikalmity  of  the 
early  etsge*  of  the  btute  [ttver. 

Tlipn  agoin  clse^s.  in  wKicli  ut  the  tlmt*  of  death  (he  toiuprraturo 
wa$  hi^i  am)  riaiaQn  D£  id  merimf^jtu,  yield  gcai^rally  only  a  bmuJl  amoLint 
Gt  uric  acid  in  the  blood  ;  hut  there  are  several  esa^ptiona  to  ihia 
rule,  dae  probably  to  the  fsrt  nUavo.  mentioned,  thnt  in  spit^-  ol 
bigh  t-empc^rature  the  ulknliaity  of  Lhi;  blood  and  iluida  nvny  be  ri:^iiL|j 
juaC  before  dp-ath.  owing  to  general  failure  of  nutrition;  and  in  one 
ca»e  of  pyfcmia  with  embolic  hem.ip]egiA  I  ^b  quite  a  large  amount 
("OO-i^^  per  cent.)  in  the  blood,  in  spite  of  a  temperature  riainfc  to  1U1° 
Bt  (he  litnc  of  deiilh  ;  ami  tn  another  caee  of  cer^-bral  k>£ion  about  the 
sBtne  amount.  With  rfferenr^  tn  riise*i  of  this  tind,  1  would  suggest 
that  the  cerebnil  changes  (softeniuf;)  in  connection  with  the  hemipk',j;{ia 
muuld  cjiu^t:  thr:  |jas:9U|C(f  through  the  blood  of  u  largo  amount  of  pbon- 
phat«fl  ;'  anrl  that«  aa  I  have  pointed  out,t  ccttaia  phosphates  of  eoda. 
potash,  aad  ammoQia  are  powerful  eolvonts  oE  uric  uoid,  &cid  greatly 
inervow  ila  excretion,  and  do  doubt  its  quantity  in  the  blood  for  the 
time  being- 
Two  caam,  in  which  the  blood  contained  01243  and  0588  percientn, 
hod  "OijS^-i  and  "06(?68  per  cent.  =;  40  to  (il  grs.  per  lb-  in  the  uplei'n 
roppoftively,  the  relative  eiceas  in  t!ie  spleen  being  iu  aacurd,  *!,»  pre* 
vioiifily  mmtioned,  with  all  that  ia  already  known  on  the  aubjocl, 

Nin«  tiitiefi  of  morbus  cordis  gave  an  average  of  '0335  per  oeot.  in 
[hit  hlond  niter  dettth. 

For  the  resL  my  naaulra  whow  that  tha  blood  after  death  generaUy 
couIaiiifL9i»iiiL^  litflir  uiic  acid,  though  the  amount  Is  f^ubjcct  to  conaider- 
ahle  varirtti'JUH  Ihe  largest  quantity  met  with  being  '0714  per  cent,  in 
&  oftoc  of  pnvLununia*  and  the  arauUe^t  -OlODS  poT  cent,  in  a  ooso  of 
nMiii&gitia. 

Eiglit  epAcimfirui  of  livor  yielded  an  average  of  '0S^i28  per  cent., 
^  4"3  gra-  pi^r  lb.,  and  the  liver  of  a  ais  montlis'  fmtus  that  did  not 
■arvtvc  ifa  birth  yielded  ^y.]  per  ccnl-  —    '1  grs.  per  lb. 

I^vc  BpM'iinrna  of  epleon  yielded  an   average'  uf  'OiilI2  p<ir  cent. 
I'5  ^.  per  lb.,  or  4lig:btly  more  tlukn  the  liver 
Nin«  «peciineuf«  of  kidney  yielded  an  average  of  ~051'i   per  cent. 
^  3'6  ijn  per  jiound,  that  is,  leas  than  etrher  the  five^r  or  spleen.     One 


■  Xb^Imt.  "S^miMiLtffitde*  tf-imi/' p,  m);  ami  Mmin.  \-cl  it,  p.  36a. 
t  f\g.  T,  luid  Xeit.  Chlf.  Trana.,  \ol  Uiii. 
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kidney  {not  included  in  the  above)  from  a  child  thirteen  days  old, 
which  RontAJned  well-marked  uric  acid  iufafpls,  yielded  the  very  Urge 
tjufliitity  of  2-^  per  cent.  —  lij-4  grs.  per  poand,  or  more  Ihun  foiir 
times  an  muuh  aa  the  above  specimens.  My  beet  thaoks  are  dae  to 
Tuy  colleague,  Dr,  S.  W.  Whc*t<jn.  who  kindly  placed  this  most-  inter- 
esiinf  specimen  at  my  diapoaal.  He  informs  me  that  the  uric  acid  of 
these  iDfarcta,  which  wcte  plairdy  viDiblo  in  the  medulla  oC  the  kidney, 
was  seen  under  the  mieroacope  to  be  both  in  tlia  tubules  und  in  the 
eonofctive  tiesiie  round  tliem,  which,  according  to  autlioritiea  on  The 
4ubj  pct,  is  generally  ihe  case  (seeZeigler,  PtUhnlo^ische  Anafomif.  vol.  ij., 
p.  MVt).  The  kidney  of  the  aliove-mentiopcil  six  mDclbi'  lajtiis 
cuotoincd  002  per  cent.  ■=  '14  i^rs.  to  thr  pound. 

A  piece  of  human  psoaa  muscle  contained  apparently  '0^8  per 
(»nt.  =  2  prs.  to  the  pound.  It  may  nleo  be  ictereating  to  mention 
ilfve  that,  half  a  pound  of  beef-ateak  yii'lded  "01^  per  cant,  :-=  1"3 
gra.  lo  the  pound,  aiul  ihat.  1  found  the  ei^Liivalent  of  'MOT  per  cent. 
::=  4'J  ^r^-  to  the  p«uad,  m  some  meat  juice,  und  uf  88^  per  cent,  = 
(i3  grs.  to  the  pound,  in  fiome  meat  esUact  [sec  also  chapter  xviL  and 
remarlkS  on  thcae  quantities  there). 

In  fl  ease  in  which  the  blood  from  the  heart  had  '015^04  per  cent. 
(u  very  large  quantity),  the  urine  drawn  from  the  bladder  ^ave  a  relation 
of  uric  af^id  to  urea  of  1  to  9*4^  a  very  great  exceas  also.  In  a  case 
with  02-184  pex  cent,  id  Mood,  the  relation  in  the  imne  was  J  to  27. 
i.e.,  much  leas  in  both,  fn  another  case  there  was  '(X)024  per  t^ent. 
in  hlood,  and  rebtion  in  urtnc  1  to  '2^.  And  in  another,  '0''&1>]4  per 
cent-  in  blood,  aud  urine  relation  1  to  10,  t.e.,  a  conaiderably  groator 
exee^  in  the  urin?  than  in  the  blood- 

And  in  another  case  '06888  per  cnt.  tn  the  blow!,  and  a  relation 
of  uric  add  to  urea  in  the  unu^;  found  m  the  bladder  of  1  bo  18,  and 
the  percentage  of  uric  acid  in  the  urine  was  '0^(>96.  The  liver  in  this 
ease  contained  ■<^  per  cent.  ^=  C'.'f  grs.  per  pound-  The  amount 
in  tho  spleen  was  not  eetimoted,  hut  no  doubt,  aa  in  other  coses,  it 
contained  nearly  as  large  an  amount  as  the  liver.  I  would  remark, 
in  passing,  that  the^e  facta  weru  lo  rue  to  be  utrongly  in  favour  of  my 
argument  Unit  (he  n^tceaa  in  the  urine  ib  an  ovE^rflow  from  nn  exrcwi 
in  the  blood,  and  that  the  excess  in  the  blocxl  n^iti  ts  due  to  ltd  di«- 
solvinj5  out  and  taking  up  aome  of  the  atoroB  ju  the  hvAC  and  spleorL 

For  aomfi  irilerosting  loots  ^Tith  repird  to  tho  orij;in  and  ?jperi- 
mental  production  of  uric  acid  infarcts,  see  I>r-  E.  Sehrciber,  Zeifschr. 
fhr  Klin.  Mv/f..  'W  Bd.,  H,  4.  5,  t\,  wliere  it  appftHru  ibul  two  factors 
are  neteaaary  (1)  eKceas  of  ar>c  acid,  and  (2)  some  irritation  in  tke 
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kidnoj-,  the  lattM,  no  doubl,  diminJihing  (ti  nJkftUnity  and  reBderiag 
tto  tiHU^  fliiidd  biid  solvents  cf  irric  arid  {see  ohapter  xiit]. 

A  mmilar  explonation  can  be  given  of  the  sroit^-r  ijrtnntity  nf  itHr 
acid  in  the  blood  of  cases  whicb  bflVi?  UTfllps  in  ttcir  joints ;  b^jre  the 
blood  hA5  obviously  un  additional  atorcbouac  from  which  supplies  of 
urie  ncid  cac  he  drawn.  And  in  cas<?s  of  oliroaiu  wftBtin^  diiinase 
IT  ifi  eflsy  \o  demonstrate  tbat  it  does  draw  on  it;  that  Jor  w^olca 
fOgetber  there  is,  as  1  have  observed,  an  eKcesaive  eicretion  of  uric 
dt'id  in  tht^  oiiiif:,  and  uFt^r  diiiitli  erosiou  of  joints  is  found,  but  all  or 
nci^riv  all  tlie  ur^tc  bds  been  ilid-solved  out  of  tl^em. 

These  results  show  that  whoa  there  ia  excess  in  the  blood  ther^ 
is  also  excess  in  ibe  uriae,  but  we  moat  not,  I  think,  prwjs  the  matter 
laore  cloM^lr  than  thU.  or  we  shall  get  int<»  diffii^altj'  and  orror. 

W^  muj^t  remembvr  tbat  the  urine  found  in  the  bladder  uft-cr  death 
ia  the  excretion  possibly  of  ficvcnd  boiira  during  which  the  amount 
of  tine  acid  in  tht  bluod  fluctuated  considerably,  so  that  notlxiag  more 
thfiit  a  gi^ueral  rough  ri^lation  between  the  two  cnn  be  expected,  U 
is  Tiot  a  ItttlB  reniatlcable  that  in  upwards  of  sixty  spscimons  of 
jiatf-rmyrtcm  blood  eiramiaeii  by  me.  it  should  have  been  poHsihle  to 
throw  inl^^  group*  the  di-sejiwrH  whicTi  tanspd  death,  (n  aocordanfje 
irith  the  aTQOLint  of  uric  acid  or  xaDthin  found,  Thu«  &  apscIniBn 
(ioiit«ining  a  very  large  qiiatitity  might  oomi?  from  a  ortse  of  pncu- 
tiiQtU&  or  turflbrai  haiOiorcbafio,  one  with  moderate  quantity  from  a 
caM  of  any  wasting  disnase.  especially  If  there  are  uratas  in  the  joints^ 
while  one  with  u  very  small  quantity  would  probably  come  from  a 
c«M  of  menmpitis  or  other  diHfiafie  accompaoiL^I  by  arute  hiver  ri^ht, 
up  to  the  time  of  death.  I  would  also  point  out  that  in  thua  Qiictuat- 
ic^  with  the  proficnce  or  absence  of  fever  in  tb^  bout?  prot^aiing  dmith, 
thiti  enbftanee  (urie  acid  erxanthm)  m  the  bloi^d  followF  exactly  the 
Iawi  tbat  gov<>ra  th^  4>xcretion  of  uric  aii'id  in  thf  urine  during  life. 
It  aWi  eorrpiponda  quft^  definitely  with  the  excretioo  of  uric  itcid  in 
lb<*  urine  jitsi  befure  di>ath,  and  this  ruity  be  linked  with  what  I  shall 
Uavr  lo  p"int  out  further  on  tbat  the  s^vallorting  of  any  xanthiii 
compound  iocreaftej^  tbk«  excretion  of  uric  acid  in  tha  urine. 

The  prunul-'*  pfeeipituted  in  the  blood  by  ehloridi;  nf  nmmonjum. 
whbib  1  vlirill  have  to  mention  further  on,  toll  the  same  \a\\*.  for  they 
ftn  H^itty  in  fever  and  more  oumerous  In  uonditiofts  of  dt'bility  nod 
itAirtin^  ili^i^asp.  aad  after  a  fever  hoa  paased  od. 

I  may  meolioa  also  that  having  had  my  attention  dnvrn  io  tho 
mailer  by  roy  fncnd  Captain  E,  Robarts,  R.A.M.C-,  I  examined  a 
c«|]**otion  i^f  ejitaMetoiia  lenn**  kindly  fnmishi»d  me  by  my  eollwij^e, 
Mr    lEolmm  Spicer.  by  the  »ame  process  as  was  osed  in  the  ease  of  the 
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above  (ir^HDB  and  lis3U<-!>f  but  was  unable  to  sfttisfv  rnvsclf  that  Thpf 
containei]  an^'  trace  of  uric  acid.  Capt&iii  Roberts  tells  mc  that  ii 
has  bfpn  found  by  some  obaen-ere,  but  it  seems  to  me  that  the  catar' 
acts  we  see  in  tliis  country  associated  with  feeble  old  age  ire  much 
more  likely  to  be  connected  with  the  circulation  changes  of  colhemis. 
Uie  otluT  .«i^ns  of  which  are  often  so  marked  in  the  aged,  rather  thao 
wTth  Till'  urntit  arthritis  which  cornea  at  an  earlier  and  more  i-igorom 
]HTioil  <»f  life  ;  whereas  in  feeble  old  ape  the  urates  are  being  remored 
fmm  (lie  joints  rather  than  deposited,  as  the  blood  is  then  a  good 
!i(»]veut. 

I  have  ijlf*o  made  a  few  examinations  of  the  blood  and  organs  of 

W'i^  kilhsl  afler  D{>eration  under  chloroform:  blood  contained 
-iHHi^S  |UT  rent.  That  of  another  dog  '00336  per  cent.,  and  the  urinf 
,*f  this  d'-i:  nl'tiiinitl  at  the  lime  of  death  gave  a  retatioa  of  uric  acid 
til  urea  I  it>  ^^'^  wliich  is  a  large  amount  of  uric  aoid  for  a  dog. 

\'\w  iirlv.!'  i^'f  a  i;it  cave  a  uric  acid  urea  relation  of  1  to  110- 

1^1*  1'''  -'1  '':  si'V-Tn!  oiher  dogs  contained  very  small  traces,  abouf 
^sT.:-:  i^.-\  M'liT,  ;  rh.ir  livers  from  01  to  '02  per  cent,,  and  their 
MYv.w  ..:  ■'"''  '■■''  '  '■  ^I'-itii  f.MVs>  uric  aoid  urea  relations  of  I  to  T* 
u^  [  TO  ni- 

I  ;hi";  '--'^- 1  ^^  "I'ix  i''i  :he  urine  of  a  sin;jle  animal  (dog)  ro  eoU«t 
:i  »iav  ,,;r,v  ^•.^y.  ..lui  '-••  tt\'  .md  alter  the  uric  acid  urea  relations  hy 
d:et   an<l   >\-\iC^- 

V  1'':*.':.  \u".::':'"J  H  IV>..  ".>-*  k<"pt  in  the  ordinarr  form  of  cap 
V"  ,,  "is  ■::-.:  ''  ••  -'^--^■•\  -•-l^•\  ^^'is  fe,l  on  '!■■>  oz.  boiled  horse,  i3  oz.  milk, 

y\.  ^  .-  ,  v.  >  v'.^o*  .\:  vor^'  irTi'ii^jlar  inten-ais,  but  the  urio  acid 
:.  S7  ivi  the  rlr^T  d:iy.  and  1  to  I'ij  on  the  fifth 
/  '\ ,'  r\'\i'.  >V.i-'  :  ;irea  being  -J-"}  grs.  jj^r  lb.  So 
-,,:  :'■. '.:  t-.e  v-eat  Jiei  in  the  do^,  as  in  man. 
:-,\:   i:  ■■.rw  ..^i^:  at  riist, 

■-.  r.  V.:-  or.  ,1  iite:  of  |H>rTiilge  one  pint  and  milfc 

'-,   »■./.;,  \-.^ever,  ii  t.xA  veiy  badly;    on  this 

.-.  rt  :;  T."   '   .  .iv.A  T'vev.Tiiidly  even  to  "i  and  *>  grs- 

::\:s-,-.^i  T-.\.\:-.\-<-\\\  beini:  1  To  U'i,  I  to  I  I'K 

ot  :'..  ^  <A^:':  "-i'l-t   I  j:ive  hyi^isulphite  of  soda 
,1-  .-■'  e,  t  of  %^.:'.v.r.>l::"g  the  uric  acid,  and  appar 

,-\\  :;,  w  \ve;;:'.\i    i  ^  '!  >     -iv.  .rKfiV-pe  of  2  lbs.\  wai 
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Th«  blood  coELtained  'U0U3  p«r  cent. 
„     liver  ..  O^a? 

,.     kidneys     „  Q4t\0        „ 

The  very  acnaU  quantity  Id  tkci  blood  was  la  ici^ordjiDct^  nLtk  tlifr 
diminntion  in  the  iLrme,  whiob  fif^uin  wrts  probably  due  to  tho  druj; 
given,  and  this  luithor  corraborj^tE^s  wbiht  I  bavu  fiaid  above  as  to 
tbe  gentTfll  correBpondencf^  between  tbe  iji^antities  in  tht]  blood  ftnd 
urine. 

I  woidd  point  out  also  in  reference  to  Ibe  question  oi  Forination 
r.  introduction,  tb&t  llus  bitch  [irobflbly  furmeJ  ftbaolutely  no  uric 
ftcidf  lot  as  she  oxcreted  2h'>  gta.  of  iLtoa  per  poand^  ot  J75  gre,  a  day, 
And  uric  acid  in  about  the  avcra,R{?  relotion  to  it  of  I  to  120  or  2'2  gra.^ 
tie  whole  of  this  uric  acid  mi|;ht  have  come  direct  from  the  meat 
eaten,  for  if  there  ia  hh  [tiucli  urio  add  tn  home  aa  in  hwif  (ntfc  dui|>t*r 
xni.],  (f'6  D£.  of  horao-fleeh  would  supply  2'"^  grs.  of  uric  aoid,  and  it 
thufl  seii'ms  to  me  that  tUe  whole  of  the  uric  acid  m  th«  urine  of  these 
cornivora  may  be  duo  to  iotroduction,  while  tbair  formation  is  nil. 

In  other  dogs  [  attempted  to  increase  the  vino  acid  in  the  blood 
and  nrine  by  giving  nalit^ylate  of  soila,  hut  this  failed  eomplet^y. 
Then;  Viae  piactically  no  uric;  ajid  in  the  blood  of  either  of  the  two 
oiutn&la  thus  treated,  ocr  was  there  any  tncieaw  of  uric  ftcid  iu  the 
ttrinc,  the  reUlion  being  in  thia  latter  ffuid  I  to  ItO  to  1  to  150.  13otb 
xirmes  gAVe  a  strong  Bahctn  rciiietJoQ  with  pcrchlorido  of  iron,  so 
that  the  drug  was  plentifully  absorbed  and  eacreted. 

Now  this  r  tbinlf  is  a  very  JQTnrcfiting  f:u:t.  that  srj^^f^^ntm  of 
Bcda.  which  has  such  a  greut  power  over  the  excretion  of  uric  acid 
in  aiaD«  ahoulU  produce  abBolujcly  tj*^  efjec^  tf]\  it  jn  doge. 

1  think,  however,  that  1  Miit  sec  m^  way  to  seme  explanution  of  the 
fact,  aa  in  all  thai  I  have  written  about  the  action  of  Balicylale  of 
HMJa  in  man^  I  have  always  been  careful  to  point  out  that  acida  aid, 
^nil  alkaliea  hinder.  \tA  solvent  action  on  urates  (see  p.  42  and  fig,  71}. 
Now,  atnkiii^e  as  it  ruay  seiTi,  iht^  taJLlity  of^.-*g^  in  may  Uir  intUid  ; 
atbd  ther  bitch  that  1  fnl  on  horae-tlcah,  though  excreting  25  gra,  of 
ureu  prr  lb,,  only  excretad  acid  to  the  equjvaleut  of  1  gr,  of  o^ilic 
acid  for  Hi  to  17,  or  evco  13  gre.  of  area,  the  acidity  urea  relation  being 
t  to  Ii4  :    but  in  man,  as  1  havi?  ahown  in  my  own  cbsg,  it  ia  1  to  6-8 ; 

tW  fbin  dog  (g  rarnivnre)  excreted  ynly  i^^<^-third^tthaaoidDer 

>ia  oi  utra  _ttia>^fHan_i.loe'* ;    probably,  therefore,  its  blood  wa«  far 

more  alkaline  than  that  of  a  man  on  the  some  diet,  and  hence  the 

Mboylnl«  tailed  to  affect  (he  uric  acid  as  it  docB  in  maa  (see  also  caeea 

in  ohapt«t  Tv\.), 

With  ra^rd  to  the  above  relation  of  acidity  to  urea,  Dr.  A.  Aaer- 
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bftch  has  pointed  out  (Virchoie's  Archiv.,  vol.  xcviii-,  p.  512)  tliat  ^lO 
.hmcmnt  of  ayd  that  can  be  given  will  render  the  blood  oi  corpivora 


acid,  &s  they  form  ntq^poiii^  ty  noutraliae  tha^acid)  and  in*  doubt 
flometUiog  of  the  sort  accounts  lor  ile  vary  low  acidify  in  the  dog 
ftbnvfi  mcnlirmwl. 

1  think,  also,  that  the  fat-t  thiit  man  haa  not  thirt  ptjwvT  of  forming 
ammonia  txi  nedtraliae  acids  for  hos  it  only  to  a  Vi>ry  aligUb  eslcnt  ue 
com|>ufc<l  w-ifh  the  Cftrnivoro)  ia  a  further  proof  tliat  ho  is  pbyftio- 
Icjgicaily  a  frupivoro  and  not  a  camivorp  (for  further  diflL^rences 
hetV'e«n  men  and  tarnivorn  see  "  Diet  and  Food,*"  ed.  iv.,  p,  fi4)- 

In  two  TTionki^ya.  the  organfl  of  which  were  very  kindly  placed  at 
my  difipijaiil  hy  my  colleague.  Dr.  II.  H.  Tooth,  I  found  in  tlnr  blood 
about  1)0441  per  cent  =  "3  grs,  per  lb.,  in  the  Uver  -iX'rt'  per  cent. 
=;  4*2  ps-  ptr  Ib-1  iQ  the  hidncya  '050  per  cent.  ^=  3'6  gre,  per  llf,,  and 
In  the  mufwkft  of  the  back  -017  percent-  =^  l-'2  grn.  per  lb-  o5  uric 
ncid  or  xnurhitis  (herp,  jii^t  nfl  in  man,  the  kidneys  contain  Ic^  than 
the  livw). 

AluDgftide  ol  my  resnlta  it  may  be  intereHtiog  Lo  mention  those  of 
d  well-known  aijtlior^  Profceaor  R-  v.  Jiikdch,  of  Prague,  who  in  s  paper 
"  Uebw  urioaeidicmie  "  {Dsutich.  Med.  W<}chenachnft,  Aug,,  18WI, 
p.  T41),  gives  hi8  results  oE  the  invest  illations  int^  the  urio  iicid  in  tht* 
blood,  togPtli4*r  with  an  e^gikoation  of  the  caus^a  that  tend  to  increiiae 
its  quantity, 

Hitt  Jacl6  in  the  main  ata  in  accord  with  my  own  :  but  his  uonclu- 
siona  from  lhf*m  are  based  on  what  I  belii^ve  to  bti  a  completely  erro- 
neona  theory,  thnt  all  iocreaBc  of  uric  acid  iu  the  blood  jb  due  to  deAciont 
oxidation,  and  not.  as  1  hitve  for  some  ye;irG  h^en  endeavourmf;;  to  show. 
to  a  retention  of  it  in  the  body,  tog<'th<'r  with  daily  introdimtinn, 
Wiling  to  sulia^uent  Increji^isl  excretion,  the  increase  passing  through 
the  blcjod  on  its  way  to  the  kidneys. 

Now  TTofceaor  v.  Jakech  relalce  that  he  found  no  demonstrable  uric 
ocid  in  the  blood  of  nine  healthy  individiiab,  and  the  aame  in  ei^oes  of 
tabes,  multiple  sclerosis,  polynonritia,  and  cerebral  tumour, 

T  should  have  evpeotwl  that  if  thtre  wnj;  any  wasting  in  the  difloaaes 
mcntioTunl  ihere  would  have  hwen  unine  urici  acid  in  the  IiIo(h1.  hut 
a:^  oil  the  factc^  are  not  given,  it  is  impossible  t-o  drnw  any  deliuito 
conclusion. 

To  reason  from  the  rofiulta  in  hc-althy  aubjecta,  it  would  be  neoea- 
finry  to  alate  the  time  of  day  at  which  the  blood  was  drawn  ;  for  my 
reeejirchpfl  make  it  extremely  probable  that  there  is  some  appreciable 
ammiDt  r'f  uric  acid  in  the  blood  of  every  one  for  an  hour  or  two  during 
tlm  *'  alkaline  tide  "  oE  the  motmng  (Eg.  3,  atflo  52  and  remarks  on  it). 
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.ind  titftt  the  eiceaa  In  thti  urine  commonly  met  witb  at  tbu  time  h 
an  oYorfiow  from  some  exi^eoa  in  the  blood  ;  ELod,  aa  1  have  obcwhore 
pointed  out,  the  mantal  condition,  the  tyipillory  reflm,  the  blood 
prvesure  and  the  ruie  o(  the  pulae,  the  temperature  aod  other  tliin^H 
uftpo  point  to  excesa  of  uric  ucid  in  tVte  blood  during  the  ^^  allculiDe 

tide/' 

AgAiu  in  nfne  caeea  of,  typhua  ProfcEsor  v.  Juksch  found  no  uric 
ftcid  ia  the  blood  ;  but  it  was  pveAcut  in  oni?  cut^  alter  the  itiver  had 
gono.  Similarly  in  Jnt^rmittent  fav'er  ihMs  wae  no  m'ic  a^id  during 
the  Ipver ;  but  wlien  the  Iprnperiiture  fell  iirifiacid^mia  or  colla>mia 
suppfVi'ned,  ji.i»t  as  my  reAejiri^hes  on  blood  granulce,  to  bo  inenlioned 
presently,  show  that  it  do«. 

Thbf  it  wil]  be  noticed,  id  ia  complete  accord  with  my  resalts  and 
woBoning.  When  there  w&s  fcvtr  the  alkalinity  of  the  blood  woe 
dunJnish«d,  the  orJc  add  bocamc  less  soluble  in  It,  and  was  retained  In 
th«  1i?pr.  aplecn,  joints^  &c.  (i»4>e  previoiiH  rmnarbfi  Jibout  ^g.  <!). 
Tbp  enUirp-nient  *>i  L!u^  ^(jIl^i^ii  Jn  nmliiry  frvcre  him  an  intftri'nling 
reUtion,  as  I  shall  havi:  to  point  nut  at  some  future  time,  to  the 
ADiount  of  uric  Acid  that  ouft  be  rebauied  in  the  body  in  this  diacoac, 
and  in  other  diflCrtaea  in  wJJtih  tho  organ  is  enlftrgod,  I  have  found 
th«  spleen,  at  abovt;  show^n.  to  concuin  iibojt  i-5  gre.  per  lb,  ;  so  that 
ohvioualy  a  Hpleen  weighing  6  to  d  Ibs^  would  contain  27 — «3i5  ^a.,  nnd 
if  tlLts  organ  i*  altemalely  fi!M  up  aad  ftinpiird  in  the  alUirntttioos 
o(  lever  and  renit^fiiood,  wo  dhnll  be  ahlt-  to  locount  for  all  the  uric 
ttcid  which  ia  so  often  found  in  exccas  in  some  part  of  tho  body  in  thcac 
oBfiea^  A^tiin,  if  ^ve  roflr^et  that  the  holdm|(  back  or  retention  of  little 
raorp  thin  1  gr.  ^  day.  that  i&  to  aay,  if  tlu'  formation  plus  the  intro- 
du^tirw  ol  tlio  24  hours  exueed.  the  exu.rettun  of  the  aame  [H;riod  by 
one  grain  fnnd  it  ih  natty  on  any  Kiveii  day  to  produce  a  ri^tention  to 
thift  rxtent  with  druga).  nil!  fiirntfih  1  ns.  of  uric  arid  in  a  year,  we  sWl 
b«  At  no  lues  to  aconual  for  all  that  in  ever  met  with  in  the  body  after 
d«Ath,  whether  in  the  jointa.  viaeora,  and  trflauca,  or  in  the  urioafy 
puugtfs  in  the  form  of  caleuti. 

On  the  fall  of  lempf^ratnrn  the  alknhnity  of  the  blood  was  tncrea^ed, 
afid  lldiMolvpiIoul  and  nnnoTpd  the  urit  acid  fromits  places  of  deposit ; 
if  the  urine  had  been  examined  at  the  stime  time,  correAijHinding  ^hangea 
»B  tha  i|iuntity  of  uric  acid  oxcrotfld  would  have  bcun  observed,  and 
aa  I  have  olf'ad/  pointed  tiut  the  amount  of  urinary  water  and  the 
fat^  ami  t<'n>*ifm  of  ihfl  pulse  would  show  eonetimitant  alterations 
c*orrupL>ndinf;  to  the  rffwJa  of  uriir  aiiid  on  the  tflpiUaried  (aoc  ii^.  42), 

In  diwftHes  of  tbc  liver.  inteBtinra  and  atomatb,  there  waa  only 
collrniia  whrn  th(^y  went  along  with  anromia.     f  should  be  incfiuod  tc 
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read  for  anffiiub  we&ting  and  debility,  with  th^ir  Tv&uli  u  fitU  in  the 
ejicfotion  oi  urea  and  aoid,  and  ft  coDsequetit  fall  in  th*-  acidity  of  the 
urine B-nd  incrense  in  the  sl^alinit}'  of  th&  bbrd,  Amoofl  hpnrt  di^^ses 
he  observed  ihat  tliOHft  in  whom  the  diaease  caused  moat  cyaaosis,  had 
most  unc  w?id  !il  iLe  blood. 

Again,  he  ofli^u  found  uric  acid  in  the  blood  in  dififaacfl  of  the  lungs 
and  pleuTEk?,  emphya^mu  und  cxudatiouB. 

He  found  it  conatanlly  pmaent  and  in  eoDHidemble  quantity  in 
five  cnsiys  of  pnetirnonia  pvpn  dnring  the  febrile  stflgp. 

The  eJtpifi^natiou  of  thest:  re^^ulE^  io  pneumoniu  which  appfljir  to  be 
in  opposition  to  my  reauH  will  be  pone  ioto  prwently.  The  blcMjd,  in 
the  amgle  caa*^  oi  this  dist-'iiBP.  I  woa  able  to  tutamiap,  yr^a  drawn  early 
in  the  acute  etage  of  the  dise'OSL',  und  it  must  be  rem<!mbcred  thut  id 
my  ri?Bu]ta  with  i/ost-tnorifftn  blood  1  found  an  extremely  large  amount 
of  uric  acid  in  the  blood  of  pneumonia  caat^. 

None  Lu  six  caaea  of  rhcuEuatiu  Eever. 

A  very  coufiidcmLle  quantity  in  kidney  disease*  of  differont  forms. 
t-^n  caaeB. 

From  these  reeultv  he  dcdaeea  the  general  statement  that  the  blood 
contuina  much  uiic  acid  in  all  case«  of  primary  aud  secondary  amemia, 

Thftt  uric  acid  ifl  proHPuf.  in  the  blood  in  considerablR  quflntitiea  in 
other  diseujieu  besides  gout ; 

That  uric  acid  does  uot  taki;  ptLtt  in  the  acid  intoxiciilioa  of  fevers, 
since  fever  ia  unfavourable  to  the  presoncc  of  uric  acid  in  the  blood ; 

That  in  dyspuwa  aod  cvaoDste  the  more  the  blood  \»  overloudod 
with  carbonic  acid  the  more  unc  aeid  it  contains.  Hence  in  pneu- 
monia you  may  ^t  collGemiH  in  spite  of  the  fever. 

And  latilly.  he  concludes  that  it  la  plaif  in  cephritifl  and  aoi&mia) 
because  the  red  cells  arc  unable  to  further  ojiidiae  the  uric  acid,  and 
hrnco  everything  that  intcrferea  vriih  the  oxygen -carrying  power  of 
th«  red  cella  causes  excess  of  uric  acid  in  the  blood- 

Thia  aoimds  on  the  faee  of  it  a  very  plausible  conclusion,  but  my 
resesnihes  on  the  excretion  of  uric  acid  throw,  f  think,  confiiderable 
doubt  on  its  validity,  and  we  sliaU,  I  Lhiiik,  eee  cveulually  that  all  eacees 
of  uric  fltid  in  the  blood  is  the  cause  of  defective  fnterchanpe  between 
the  blood  and  the  tiaau^.  and  ao  of  defective  nutrition  and  combus- 
tion in  gr^neral:  and  that  the  cauas  beinf;  removed  the  electa  remain 
abae  nt. 

It  hnn  long  befiii  known  tluit  the  pixcretion  of  uric  af^id  Is  large  in 
the  morning  when  the  addity  of  the  urine  is  low.  in  what  the  Ute  Sir 
W.  Roberta  hoH  named  the  '*  alkaline  tide," 

This  has,  1  think,  been  j;eneraJly  regardi^d  ots  duo  to  a  plus  forma- 
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tiun  of  uric  ucid  daring  these  kours  ;  but  I  have  shown  that  the  oxoro- 
tiuti  of  uric  acid,  both  tn  these  houra  and  at  other  times  of  the  dny, 
cfin  be  altererl  in  either  dir^lioo.     The  natural  plus  excrerloa  of  the 

uLkalmtf  tide  "  ci*n  eilhnr  1*^  ioureased  very  con«idL'rjibly.  or  dim'in- 
'vbeij  to  a  tx^ixespondlng  extent.  If  it  is  requ-irad  to  iacieaae  lt|  bhifl 
t«D  he  done  hv  first  rptaimng  4  little  uric  acid  in  the  body  by  acidp 
givon  on  the  proviotis  day.  and  then  increasinf^  the  aikahnlty  naxt 
moming  with  k  dose  of  alkali.  If  it  ia  required  to  dimiaish  it, 
|.tiii8  ULD  be  flnnp  directly  by  pivKn^  an  ncid  to  cQunterscl  the  wlkali 
of  the  "alkaline  liJe  '* ;  or  mure  powerfully  still,  by  removijig  all  the 
moat  easily  available  uric  acid  stores  on  the  previous  day,  t>..  by  giving 
A  powerful  solvent,  as  salicylate  of  aoda^  wbsn  the  **  alkttlino  tide'' 
next  morninj^  nil]  have  nothing  to  act  upon,  aod  there  will  bo  no  plufi 
excretion  of  urio  arid.  I  have  given  iuBtanoM  of  all  these  rraults 
before,  ami  anyone  who  will  take  the  trouble  to  give  a  fpw  drugs  and 
v^teh  the  reaulia,  may  easily  convinc<e  hims4'lf  that  t.he  cKorution  of 
uiic  acid  can  be  varied  at  ploaaure  la  either  diiection  (ace  alao  blood 
pnaeute  aud  circulation  curves  in  chap.  v.). 

It  may  be  ol  iotorost  if,  in  iUustrEition  of  what  1  have  been  Baying, 
I  refer  again  to  &g.  8-  From  this  it  may  be  se^n  that  a  dosQ  of  13  gra. 
ol  the  sjilicylatfl,  l*iken  X^hpa'  times  n  day  for  five  days,  produced  on 
the  flrat  day  it  wan  takon  u,  very  large  excnitiou  of  uric  aisid.  Next 
day,  the  drug  bein^  txintinuwl  as  betore,  it  fell  down  close  to  the  urea 
then  on  the  two  following  days  (4  and  5  in  the  fij^UTc)  it  rose 

bttle,  but  to  nothing  upppoachiii^  the  height  of  its  ri^c  on  the  Eret 
d&y  undor  Bi^licylatz  (day  "2  ol  6gure}.  On  day  13,  the  la^t  diy  of 
aalieylflte,  it  came  gtill  nearer  the  urea  ;  and  on  day  7,  when  fialicylatu 
ma  left  aH,  it  feU  vety  fur  below  the  urea,  and  remained  there,  as  my 
Ciirvczi  (not  givcu  in  the  hgure)  ahow,  for  the  three  following  diiya. 

AU  curved  of  uric  acid  isxcrction  under  imLicylatu  aIiow  pructii^ally 
the  Bam<>  thEnpi  arid  tho  aame  ia  aeon  in  thi^  e^cr^ttoc  curve  of  a^ute 
rhcumnfUm  rre,tEcd  by  this  drug  (see  fig.  lifi).  only  that  the  quanlitiea 
are  i^rejiter.  In  «ll  thu  ex(;r^tion  reaches  its  higheal  pcint  on  the  lirst 
or  second  d^y,  and  the  aumc  height  ia  never  a|^m  attained,  however 
long  the  dru^  ia  coiitifiii^d.  On  the  coalrary.  the  exuretioc  aKowa  & 
toDdency,  vith  a  icw  o^cillatLons^  to  come  down  to  the  level  of  the  urea 
mnd  remniu  there ;   utuI,  If  the  drug  ia  now  stopped  it  at  onoo  fatU  far 

low  tho  urea,  and  rpmatni  th^re  for  aeveral  diiya. 
My  rxplanatiim  of  thtsf  ri'-iultj*  is,  thai  on  the  drat  day  it  ia  given 
ilicylate  miwte  vith  a  Qoiii»idcrttble  iiiuouat  o!  unc  aoid  in  the 
joiaffl*  Uvcr»  splL-on.  St<:.,  on  which  it  h  f:aaily  abltj  to  jicb;   thut  ^  it 
gets  tfaia  latu  solution   und  pusses   the  greater  p^t  into  the  urine. 
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it  nevi^r  on  anr  subeei^u^ut  da^  satxia  with  eo  much  urii^  acid  oa 
wbich  it  cfln  act,  be»Dci*  the  curve  never  rtsea  so  high  again^  frti 
eubsequant  days  a  Hltle  is  iutroduc^H,  or  here  and  there  coin«s  within 
i(rt  rwiigp  of  iit:ti(in,  but  uapIi  <lay  Uieie  \s  leas  aud  le&4  Irlt,  ao  lh«t  lb* 
curvt^  approaches  the  ureo  curve  wbinh  U  the  level  of  Fonnatioo. 

Aa  Booti  oa  the  drug  ifi  withdrawu  thi^ru  is  At  once  a  mteatLOd  ol 
uric  ftcid  (d^y  7),  ropluciiig  to  aomc  i^^tont  what  \ia&  b<^fi  r^jnovf^ 
from  the  organs  and  tbsiiea  hy  tha  solvent. 

If  OQ  day  2  ao  alkali  hjid  been  given  Iq  piftcn  of  the  sttlicyUtc.  ii 
woTilfJ  KftVf  iircHJUftfrd  ft  pluB  ejct^retion  of  uric  atrid  ;  but  the  aurav  diw 
of  alkiili  tiivcQ  on  Jay  7  would  have  quttc  fiiilod  to  raisr  tlje  iiric  acid 
cb<»vc  tbc  urea  ;  the  more  poworM  solvent  salicyluLe  bd3  tiore  remor 
EO  much  urie  acid  that  tho  nlkol)  bos  Qothina:  to  act  upon.  Jt  will 
be  iinderMood  thui  by  giving  drugs  iii  this  maniiKr,  nnH  wat-'liiag  tWr" 
frfftnLa  from  diiy  lo  day,  ar,  if  iieoiJ  ht,  from  huur  Ut  \n^\.^r.  it  is  ao  very 
dilfK-uLt  ^matter  to  alter  the  excrelion  ol  urie  &cid  in  sdj  nNjuirf4 
direction. 

The  pluji  ojorctioTi  of  the  "  lilkalino  tide  "  ie  thus  sqcd  to  be 
iofltaoce  of  a  general  rule  which  may  be  thus  stated : — -Ul  eubeU 
wlarh  iniTPiiEe  the  Holubility  oJ  uric  acid  increase  its  excrerioo  (pro^ 
lidud  there  Is  some  Ltric  add  ia  Lhehody  for  them  to  act  Lipon  ;  id  myteli. 
for  iaatance,  a  solvL^ut  ^vill  pioducti  ti  muuh  amulJer  excr«tioo  thua  if 
givfti  to  e,  man  who  h  s&tufati?d  \snih  uric  acid),  and,  conversely,  »1| 
eubstuncet!  nhieh  diminish  the  solubility  of  uria  Doid  dimiuibh  ils  vicrv- 
tion  and  cause  it  to  be  kept  back  and  tetalited  in  the  body.  If 
nomifil  plu:<i  exereti'^ri  f^f  urii^  ncid  in  the  "  alkslinG  tide  **  wns  due 
plug  foFumlioo^  why  fihuuld  tho  previous  removal  of  at\c  add  Ji 
it,  or  why  ehouid  the  previous  storing  up  of  uric  acid  incTeo*fl  it  3 

1  have  givon  above  my  reasons  for  holioving  that  every  plus  cxc 
tiou  of  uric  acid  m  the  urine  ie  aimply  the  overllow  from  an  exe«efl 
tIJfl  subauoce  iu  the  blood,  and  thtl  when  there  is  a  diminiaht^l  vxc 
tioQ  in  tho  urine  there  is  ooDe,  or  almost  none,  in  the  UooJ,  In  ot 
worile,  ihut  tin:  amount  i»I  une  acid  io  the  uriue  m  relation  to  the  ur 
is  the  index  of  the  amount  in  the  blood,  and  that  in  altering  the  amcHi 
j&  the  excretion  we  of  nuceseity  alter  at  the  5dme  time  the  amount 
the  circulation  duid. 

Tho  resullfl  published  by  Frofeaaor  v.  Jakaeh  vill  pfejieuiiy  be 
t^  ht  £Lmpli*  infituncefi  of  the  uction  of  the  Uw  of  soluhiLitiea  «bo 
eUUid. 

Frora  my  point  of  view  I  t?an  show  that  alkalies,  phoflphato  of 
ftnd  compounds  of  fitJieyiio  acid,  increase  the  excrctioa  of  uiio  ac 
in  the  unn«,  Hod  for  a  time  alao  incKEOW  th«  amount  of  it  in 
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before,  diluiiuBh  tkc  eulubilily  of  uxh  nvld,  d'untuisli  iU  vxcretiuu 
in  the  iirini^  iinii  tho  amoiiut  of  it  in  thf*  blood.  Th.it  nciiis,  iron, 
And  lead  iDl«rIcrc  wiEli  thu  BolubiJity  of  uric  acid  m  well  koowa,  and 
litiuA,  fl»  I  hare  pointed  out  eUewberc,*  tUough  eoid  to  be  a  beautiful 
Mlveni  of  uric  Jioid  id  a  teiit  tub^.  yet  when  given  ro  tbe  human  sub- 
ject by  tbe  mvutb  never  reaches  the  u.rtL;  arid  ut  all,  bccuuw  it  at  ooce 
forme  an  insoluble  c^mpouad  with  the  pboaphate  ol  soda  in  tlii^  blood, 
thus  reiaoviti^  from  that  (Juid  one  of  the  iibturdl  aolvcnta  of  uric  acid, 
aofl  dimiuiahmg  it^  power  of  holding  iirie  acid  in  solatioa;  and  m 
BccordnDce  viih  thia.  as  I  have  pointed  out,  it  dimioishes  the  e^tcra- 
Uon  of  urit;  acid  in  tb^  uriria  and  thf*  amount  contained  in  the  blood : 
M  4  reault  of  this  it  has  the  same  effect,  on  the  rate  and  lenaioii  of 
the  pulae,  tbe  tioiv  of  urine,  and  the  cimulation  of  the  brain  (as  evi- 
di^nced  by  Che  mental  condition),  thit  acids^  iron,  and  lead  have,  though 
ac)d&  ra.is&  the  aeidily  ol  the  utiae  and  diminish  the  albaliaity  of  tbe 
bUiud,  while  litbta  lowt*rs  the  acidity  of  th^^  urine  and  ineroLisea  the 
nltahnity  of  tlie  blood  :  tliim  {^Icady  sfiirwi;ig  that  the  puW  mtt>  and 
t«cuLOti  of  the  cLTeulatioa  in  tbe  various  organs  mentioned  ai'e  not 
directly  affocted  by  the  drugs  used,  hut  ooly  iudiJcctiy  Ihiough  their 
eflocta  oD  tbe  eolubility  of  uric  actd  Aui  the  arocjunt  of  this  i^ubdba ace 
which  the  blood  can  hold  in  solution. 

Under  ordinary  circurastunes*  a  dose  of  polushor  aoda  will  increase 
tha  cx;:retion  of  urh  aciid  in  the  urine,  mid  svill  aUo  incri^^Ae  the  amount 
of  uric  acid  in  the  blood;  aa  a  result  cf  thia  it  will  alow  the  pulec,  raiac 
tbe  tension,  amJ  produce  mental  dspre^aion  and  ai^anty  urine  from  it^ 
efiecl  OQ  tbe  CLrcufatioa  of  the  brain  and  kidney  roapcutivciy  :  but  if 
4|]  the  available  uric  ^id  htia  been  cleared  out  of  the  body  by  giving 
s  MltcyUto  for  tno  or  three  dnva  beforehand  {s&i  lig.  8).  then  a  dose 
tt\  hmIa  or  potii^b  u'jli  proiluce  no  plii>i  t'xcn'.tion  of  uric  Acid  in  the 
unoc  And  no  cxcooa  of  it  m  the  blood ;  and  in  accordance  with  this 
aoQC  of  th^  above-mentioned  vaat^ulut  phenoniona  will  make  their 
appBAr^ficer,  and  the  encutatLon  in  the  brain  and  kiducy  will  go  on 
jnhintiered  ;  Ihua  proving  beyond  all  doubt,  that  theise  vascular  phe- 
aomfitu  nre  due,  aa  1  have  previouflly  poini^ed  out,  not  tn  ihc  dirt^-t 
vtion  uf  the  dru^n  uaed.  nut  to  the  greater  or  tt^s  uIlcaliuiLy  uf  dxa 
hUjod  prr  nf,  but  to  the  Urger  or  smaller  amount  of  uric  acid  vrhich  it 
a  ablo  to  holil  in  solution.  Wc  have  now  uho  got  the  blfjod  j^ranulcs 
to  loll  Ufi  the  quantity  m  the  blood  atreum,  ard  thi>  eajultary  rehuA 
to  t49tl  its  eff&oU  00  the  circulation,  ao  that  tha  quantity  of  uric  acid 
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iu  the  blood  can  be  told  ftpproxiiruiWly  in  half  a  miaule.  We  Btall  ape 
ulao  in  ohflprer  viii,  that  the  larger  or  amftlWr  amaaat  of  uric  acid  in 
flie  blix)il  determini'rt  ilic  p^H^tIl»^fr  or  ahaenue  of  fatigue,  aitd  the  me 
or  fall  of  utea  as  the  result  of  eietcise  ;  and  we  hove  already  aecn 
(fig.  5)  that  it  aflects  both  the  diatribation  and  the  prodactioQ  of  heat, 

I  think,  therefore,  that  the  connwitioQ  tta^cd  by  Profeasorr.  Jakajh 
b<?twiM?c  deficient  oiidatiotj  and  excias  of  iirie  acid  in  th«  blood  is 
qiiilG  correct  fts  regnrda  the  facta,  only  the  eTpknation  is  probably 
a  little  diflcrent  from,  that  which  he  ha*  given. 

Dr.  Peipcr,  whom  v.  Jakach  quotea,  poiata  uut  that  the  alkalinity 
of  the  bfood  ia  dimioished  in  all  fevera,  ejiccpt  wUon  they  ace  oompli- 
Cited  by  dyepncea  and  cyanosis,* 

Now  ihift  ifi  a  most  imporianl  eiception,  and  on  further  invasti- 
gatlon  it  will,  I  think^  b^  »>en  that  it  fumtahes  us  witk  an  eany 
expUnalion  of  moat  of  Profe^or  v.  Jakssh*d  factcf. 

It  may  be  worth  wMJg  to  atop  for  a  moment  and  enquire  why 
dyspncea  and  cyanoaZB,  that  is,  deficient  oxidation^  abould  prevent 
tho  diiDinution  o(  the  alkalinity  of  the  blood  which  commonly  takes 
place  ill  fever_ 

Wfi  have  not  very  far  to  look  for  an  explanatioc,  for  tlie  word 
D.^Een  itatilf  supplier  ont:  to  bnud,  as  ita  derivation,  given  in  every 
work  on  chemistry,  dfi/i  acid,  and  yty^iu,  T  produce,  at  once  furnieihea 
a  due. 

It  is  extremely  probable,  one  msiy  almoiit  say  certain,  that  oxygen 
in  thf>  human  body  acts  just  na  in  the  chemii^al  laboratory,  and  when 
it  oxidises  certain  substaneeH  it  produces  certain  ccmpouods  of  ao  airid 
nature,  and  that  form  of  energy  which  we  call  heat. 

I  know  fifl  a  fact  that  when  certtiin  ooinpounda  of  sulphur  afa  given 
by  the  mouth,  they  th^^mBolve*  hjiriug  a  r-eutral  reaction,  there  is  Hoon 
seen  a  vetj'  marked  rise  in  the  acidity  of  the  urine,  aa  if  a  very  atrong 
doae  of  acid  had  been  given,  and  thia  rifie  goes  on  for  aome  little  time 
(ane  fiy.  1 1 ).  Now,  it  stems  iv  me  tha!  there  can  be  scarcely  any  room 
for  doubt  that  this  la  due  to  tlie  oxidation  of  the  Bulphux  with  the 
form^itiou  of  some  acid- 

And  it  is  Dxtrvmcly  probable  that  in  the  ordinary  metaboliBra  of 
the  hutuan  hody  e^faefly  thi?  siime  thing  occura,  that  ib  to  aay  oxygen 
combtneHV^ithcertninelenieaUinthefood  urtiftsueK,  «,^.,th4*phoKph[jrufi 
or  tililphur  of  the  ulbnmen  niolccnle^  to  form,  as  in  ths  laboratory,  heat 
and  acids;  in  fever  the  aame  proceaaca  ace  carried  to  eiceas,  and  We 
have  as  their  r^ult  a  Hbg  of  body  temperatuje  and  an  increased  forma- 
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tioQ  i>f  acids  oauaing  a  riae  in  the  acidity  of  tlic  tirine  and  a  iall  in  the 
jiJIcAliaity  o\  the  blood  [see  also  chaptpr  i^O- 

But  if  oxyf^Q  ie  di^cioat,  oa  in  dvitpno?^  or  cyann^ifi,  tho 
chemical  ehang^s  are  icltirF^ed  with  and  the  temperature  does  nofn 
rise  BO  high,  and  there  ia  a  lessened  formation  of  Bcid  ;  hence,  aa  pointed 
■ml  by  Dr.  Ptiper,  the  alkalinity  (>f  the  bloml  h  mtt  diniii^Jslied- 

If,  theo,  with  regard  tc  the  amoimt  of  uric  acid  found  in  the  blood 
by  Pfofcaaor  v-  Jakecb,  wc  read  lor  doficiEnt  oxidation,  df.ticicjit  jorti^- 
iion  of  acid^,  we  aro  at  onoe  in  a  position  to  explain  ftll  hifl  rei^ulti  ; 
a<  the  cices9  of  iirie  acid  vrhich  ha  finds  in  thp  blood  in  all  oondittnna 
of  dimiiuahed  oxidation  i\an  at  once  be  accoimtnd  for  by  my  lav  ttl 
»otuhiLtiea  previously  etnted. 

In  ordinary  fevers  the  increaae  of  oxidation  dirainiahea  the  alktL- 
linity  of  the  blood  and  rtduuea  almoat  to  nil  the  amonnt  of  urio  acid 
it  can  hold  in  solution  ;  here  we  hiive  ok  oomplete  explanation  of  the 
rentlta  of  3ir  A,  GnrTOfl  in  asute  rhcumatwm  and  the  o^nenrdnTiti 
rcflolts  of  Professor  v.  Jak^ich  and  myself  in  fevf>r  and  inftammrttlou; 
and  the  blood  graQu)e-4  and  the  capillary  rcfliui:  a.^ree  m  cotiflmiing 
lfa«ee. 

But  if  there  ia  a  de^cii^ocy  of  oxygen  tho  acids  arc  not  formed,  the 
Alkahmty  of  the  blood  is  nl  diminished — it  may  oveu  be  increasod  ; 
and  ib*  soWent  power  f,ir  txna  aoid  being  thus  undiminished  or  incrcyisod, 
\t  Mt  onre  takea  up  a  lar^  amount  in  solution,  and  there  is  a  corrt^ 
spooding  Jnereafle  io  the  amount  poased  In  the  urine.  Hence  ulao.  in 
coDditrons  of  dyapno^  the  blood  ^anuled  are  numerous,  thu  oapiliiiry 
reflux  slow  and  the  blood  preasure  high,  in  spits  of  aomo  fcvert 

Aa  I  have  abo  pointed  out^  preei^oly  the  itame  ehange^  in  the 
amounta  of  urie  acid  in  the  anre  and  rn  the  blood  can  be  produced 
at  wilt  by  giving  a!kaJie^  and  acids  respectively. 

There  ia,  as  1  have  said  before,  no  reason  to  believe  in  the  existence 
of  an  exccaaivc  formation  of  uric  ftcid.  and  all  fluctuations  in  citcrction 
MO  be  explaintsd  by  ita  eimpio  retention,  so  that  what  Sir  A.  Garrod 
Nftid  about  lead  (previoirs  quotation)  is  probably  true  of  all  subatanoo'^ 
Utat  affei^t  the  excretion  of  urie  ai.-id  in  the  eamt^  way 

Practically,  in  the  hurnan  body  urfi:  aeid  \s  alwayn  formed  in  a 
proportion  to  urea,  nljciut  one  ^laia  of  uric  acid  for  3()  or  -15 
lUTA  ;  and  I  have  given  above  some  reaaons  fur  thia  statement. 
Sir  A-  Ourrod*  notod  this  fact,  and  sought  to  explain  it  by  auptfeatrnj^ 
IhAl  Mftain  c^IIh  iq  the  kidney  formed  uraaj  aid  certain  other  cells, 
having  a  del\mte  numerical  relation  to  them,  formed  uric  auid ;  ^but 
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I  am  inclined  to  believe  that  a  satisfftctoTj  clivmicai  e^liuiiition  of 
tilt-'  rektJve  fornintJ<jti  of  these  two  &uhsUiioe«  m^y  yet  be  fortb- 
comiDg. 

So  tbat  tbe  whole  of  Profesftor  v,  Jaksch's  result*  refwr  to  e^creuon 
□f  unt:  iicitl.  aal  liave  uotliiii^  to  do  with  formation  ;  aal  hU  i-ilxomeljr 
inlt'festifig  obserration  uu  the  rflatioii  between  amemu  and  exceas  of 
urio  flt^id  in  tlio  Ijlood,  which  agtcca  so  corap'otely  with  my  own  as 
t^gLirds  the  incts,  is  alHo  tnado  tho  fouodatioD  for  an  dbeoiut^ly  erto 
Diious  inference.  For  my  rt^saarchaa  further  on  ahow  pr^stty  clotLfly  that 
he  has  exactly  invert^  th^  truth,  and  that^  instt^ad  of  ihe  aaiBimA 
hn'ing,  through  deficient  oxidation,  tlie  uaaae  of  tUe  e2i^t;?u  ui  uric  acid. 
thi.'  c-Acetid  uf  uric  acid  ut  tho  cauBi^  of  the  ^DUBmia. 

As  regiinU  tlic  pn^^onor  of  urio  acid  in  tho  blood.  -Hr.  Barker  Smith 
hn&  pointed  out  {Medicfil  Tiinea  and  Hospital  (rn^rV/c,  Soptembef, 
Ifil^rl),  that  using  chloride  of  ammonium  aa  a  precipitant  he  w.ls  able 
to  obtnin  micro^opir;  eviden'ie  of  tha  preaenna  of  uric  aciil  or  uraCftt 
in  urinv  diluLed  so  as  to  contain  ahout  onp  pi;r  forty  thousand  of  tlieoe 
Bubat^Qct^,  iind  this  led  him  tc  exauuoe  the  bloo'i  for  aimiUc  micro- 
aoopiv  evidence  of  uratea,  and  he  poiuta  out  that  be  App^rcnt'ly  j^t 
poailiv*?  tea  lilt*. 

Tho  following  are  the  direetioTU  he  givea^  ''  Prick  the  finder  with 
i\  needle  and  obtain  a  droplaC  of  bloody  touch  it  with  the  covi^r  glaaa, 
then  with  th^  necdl»?  aJd  a  oiinut^  portion  of  rurbonati^  of  iioda  solii' 
tioQ,  aad  then  a  similar  portion  of  sal  ammoniac.  iMix  togetlief  and 
examine  under  a  fourth  or  fifth  abject  glufie  aftei  httlf'ttn-hoiir." 

, -T?T6 TOiutwiunisod  appear  tobesodiie^rb.f  lOpercient.,  and  iiiacaoo. 

cidor.  2u  pel-  tent. 

He  further  aaya^ ''  Granular  urater^  may  tie  ^^en  dij^tinot  from  micro- 
cuocL  and  from  albocyt&» ;  ooinc  dppirar  in  tlic  blood  oorpu^clee." 

In  some  dubdbqucDt  writings  on  the^c  points  his  ackuowledg^a  tbbt 
the  granular  urulca  have  to  be  diatin^uiahcd  from  grannies  throvra 
down  by  the  aolution^  uaf-d,  as  wellua  from  micrococci  and  alboeytea. 

Thinking  over  tlm  matter  it  anon  ocfiurrfvl  Ui  mi!  Uiat  hiiv^in^  ju 
I  believe  almost  ab?ioliJte  power  over  the  ijuantitiea  of  arie  aoitl  in  the 
urioo  and  also  in  tho  blood,  it  wonld  oot  be  r^^ry  difG'^ult  to  put  thefts 
fltatemcnta  to  audi  tcatd  aa  would  very  prumptly  ^ettlo  the  ^jucaticD 
of  thcii'  value  om*  wjy  or  the  other. 

What  1  hod  to  Jistinguieh  these  posaiUc  iirnte^  froun  w^^re  (1)  utiL-ro- 
cocci,  (^)  jilbofytea^  and  (3)  granule  from  the  solutiun'^  usad- 

With  regard  Iaj  tha  last  it  appears  probable  tliiL  Ly  u:^ing  as  fftr 
aa  poaaible  i:on&tant  and  aoialL  quantities  of  the  solutions,  they  niAy 
be  averaged  and  neglect^iJ,  and  as  regards  albocytea  and  microoooci 
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thtm  is  no  re&aoa  to  Huppoae  that  they  will  vary  coTutantly  with 
the  uric  acid  present;  lUen  if  the  gran  ill  w  aro  found  to  vary  constaDt.ly 
witL  tKc  iimoDnf  of  uric  acJd  jd  the  arim^  in  Kcftlth.  and  witk  what  is 
known  as  to  its  prtaence  in  tho  blood  in  dineaec,  we  mitj  similjirly 
a«izl(?ct  ii1bi>cyti3s  and  miarococoi. 

Sow.  KP  wp  knr»w",  uric  acid  is  pretf^Qt  in  the  urine  ic  Urge  amount 
during  rprtjiitt  hours  rif  file  day,  wnd  io  very  sniill  amount  during 
(^t-rtaiii  botire  of  thv  evening  and  nioht,  iiDd  it  can  be  made  to  vary  in 
thr  urine  at  any  timp  hy  very  numerriuR  dnigs ;  I  hj^ve  aLiD  given  xnj 
reaaonfl  for  b'jlJpviQg  thot  (ivcry  such  brtili<?.ii*l  or  nutural  vamtion 
(B  th«  excretion  in  thu  urtne  w  the  index  of  a  aimikr  variation  in  thu 
^UAntity  prssf^Dt  in  the  blood. 

Now.  if  ihh  is  True,  and  if  the  gi;^jui]e«  pointed  out.  under  the  micro- 
acopn  by  Mr.  Barker  .Smith  gre  uralea,  ol  xanthina  (for  xaQthiu  also  / 
^ppcirs  to  b«  precipitated,  by  chloride  of  timmooEuro),  they  ought 
to  VMV  in  iiQ&ntity,  with  the  ncnnitl  urimify  e:tcr*]ti[>n  of  uriu  acid 
in  pbysiolo^'ical  conditiooB,  with  the  artificial  altufationE  in  cstrBtion 
produced  by  drugs  or  ff^ing  with  uric  acid  or  santhms,  and  with 
the  iH'st  knowu  and  uit(*tetl  fifltlmhigtrAl  variations  in  the  amount* 
of  LSK  acid  in  [be  urtno  and  blood. 

I  accordingly  began  to  c:camLne  my  ovm  blood  night  and  momlog. 
taking  it  in  the  morning  at  some  hour  bi^tneen  '»  a.m.  ihnd  [^  lum. 
■  hen  uric  acid  is  nbovo  urea,  and  oompn-rinR  this  with  lO/W  op  11  p.m., 
irlrea  uric  acid  la  below  ureu  (fig.  3).  And  t  Boon  fotiml  that  tUt^ri^  ;x-erc 
always  many  more  of  these  gt»nult!H  present  in  the  moruiii^  hom^  than 
li>  thp  evening  hours.  Thus,  in  the  morning  it  was  no  uocommon 
thins  to  find  jftaaulee  present  in  the  relation  of  one  to  every  eight, 
ten,  or  Iwplvf  ted  ocUs,  while  in  the  evening  the  relation  was  one  to 
tifU'cn,  IweutYj  oT  Iwentyliyo, 

ThoQ  one  morning,  when  I  bad  all  ihc  aigtia  of  collffitnin  and  high 
blood  prenaure  aflM-  a  lale  and  mthei  indifiestihle  supper  th«  prifvioud 
TjEpht.  I  eiamined  the  blood,  and  finding  more  granules  than  u.'^iiei.I, 
[  took  a  doAc  of  calomel  and  watc-hod  lite  urine  hnlF  hour  by  half  hour» 
ftcid  wh«n  a  duir^ds  came  (tho  iirino  rising  Irom  about  35-40  cc.  in 
AH  hour  up  to  7i)  en.  in  tli«  sitae  time)  I  examined  the  blood  again  and 
found  a  murh  ^maDf^r  nnmherof  granulp^. 

And  it  hietmH  io  me  very  uulikuly  thai  rithcT  albuctyes  or  micro- 
cocci ctmtd  prem'ut  fiueh  constant  v^ri^tlon^  with  the  time  of  day,  and 
•ft  to  thr  sotutiona,  they  wura  uscsl  in  the  same  way  each  timu,  and  it 
i»  hardly  likely  that  any  granules  from  them  could  account  for  auch 
OOMt^nt  variati'm^  Besides,  any  natural  blood  elt^ment^  wouEd  br> 
inont  ftumerouH  nUni  a  diuresis  than  befr>re  it,  but  It  wa^  just  Uie 
wv«*«  with  ihfie  ju^aduIf^s. 
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I  then  bpff&Q  to  examine  ititc  the  poafiibDitim  of  pathology,  aad 
1  put  the  mattef  here  to  the  most  severe  teat  I  could  devige. 

T  think  there  is  no  fjict  more  generally  agreed  a|Xin  by  worker* 
on  uric  ndd  than  this,  that  if  you  are  vwx  litdy  to  Sad  exce^  ol  uiJc 
acid  ID  any  blood,  it  ta  in  that  of  a  pj^ticat  who  sufferti  from  ohrotuo 
gout,  more  eapeciaJly  it  it  ia  conjoiDcd  with  chrome  Brtght*^  disease, 
and  2  happfned  to  have  auch  a  caue  iindor  my  care  ;  and  I  think  it 
u^ould  be  further  a^rce^l  t[iat  if  you  wie^b  to  tind  a  blood  almost  com- 
pletely free  from  uric  atiid  you  had  better  examine  that  of  a  patient 
BuBcring  from  acute  fpver,  an  btjlh  Sir  A.  Garrod  and  Profef^or  v. 
Jakrrch  have  pointed  out  that  uric  acid  U  abaeat  from  the  blood  under 
the^e  conditions 

I  accotdiD^ly  took  the  blood  oJ  &  pEiti«nt  HuHerlng  from  acute 
pulmonary  disease  with  a  temperature  abovo  102'^  F-.  and  1  prepjired 
for  comporiaon  with  it  u  similar  appcimcn  of  blow!  from  my  cuse  of 
(^faronif;  gout  and  chronic  Briftht^^  diseane. 

And  the  result  waa  absolutely  coaclualvo ;  a  ainglc  j;Iaqc«  down  the 
mitrtiiico]]p  euJliced  t-o  t-eLl  which  wiis  whjch,  for  the  blood  of  tfio  (ebtilo 
patient  contained  comparativelr  f^w  granulea  less  tJ)an  my  own  blood 
ORiiiilly  ritikUiii^  ;  while  that  of  the  L{imtv  paitmit  lumtsLined  an  euor- 
ujoub  number,  three  or  four  times  an  many  as  I  had  ever  seen  in  my 
own  blood ;  and  I  btjUeve  the  celatiou  of  ii^anulas  to  blood  celU  in 
thift  youtj  blood  was  pracli^^ally  one  to  orf,  i  repealed  my  examina- 
tion Hovurti]  times  and  ajwaye  found  more  in  thia  pAtient'^fl  blood  thau 
in  aay  I  had  examin^^. 

I  then  [jrodured  an  arliEieml  increast*  of  the  uric  acit]  and  3:anthia 
in  my  blood  by  ewallowmg  some  sniiiU  (juuntiticr^  of  ihuubromint'. 
and  ugaiii  thi*  grjinulea  aeemed  tr  increflae  or  diminish  with  the  uiio 
aeid  frund  in  thi?  urine. 

ThuKj  one  day  when  the  uric  ficid  uren  relation  in  the  urine  was 
cno  to  twonly-siK,  and  whi^n  3i  gra.  of  lire  arid  passed  thfouj^li  the 
hlixtd,  1  examined  it  at  4.00  p.m.,  wli^^n  thnre  wuh  iionie  fairly  marked 
mental  dppretsiou.  and  found  granulea  tit  the  relatioii  if^  red  cell:^  of 
«nc  to  four;  and  on  this  wftcruoon  my  blood  could  not  at  once  be 
told  from  that  of  the  gouty  man  nhovo  mentioned,  and  it  waa  only  on 
curefally  counting  with  n  mierometer  cye'pieca  thut  h'n  btood  wa& 
fouml  to  give  a  relalion  one  to  three  or  eveu  one  to  two 

On  (.he  folluwiug  day  al  the  ^ame  hour  I  again  examineil  my  blood, 
then;  bi^ug  no  mental  depression,  and  the  rdtttion  of  th^  uric  acid 
To  uri-'a  in  the  urioo  of  the  day  btinp  one  to  thirty-Biar,  and  in  this 
biood  i  found  rt-laliona  of  cnv  to  sixteen  and  ooo  to  dghteea,  and 
this  blood  eociM  as  on  other  odea^ions  have  been  easily  dlattnguiabed 
Irom  that  of  the  gouty  man- 
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Further  eipcriencc  Iiub  led  mc  to  woUif/  Mr.  Barker  Sniith's 
f>KK»:fla  to  some  extent.  Thus  I  take  a  vpiy  aa\u\\  dgnp  pf  it\nac\  on  a 
mierctfcope  filide  tud  mix  with  threp  or  lour  tiroea  ita  volnmc  of  n^(B 
of  th*'  flohitjena,  so  a,s  to  considpmbFjTflihilp  il,  whiVh  facillUt^s  countLog. 
Afin  mixing  htII  I  put  ua  ti  ixivfi  glum  jind  piritv  tlie  Hlidi-  in  a 
box  ot  uikIvi  a  ^la«a,  willk  r^um^  inoL^t  Limiting  pupir  uf  ci^iltun  wool 
to  prr-vont  evaporation,  8o  that  there  ataU  be  little  or  no  iDCrwise  of 
fittifiuk'H  from  the  Kalutions.  At  tUo  vnd  of  half  an  hour  1  cxamioc 
uoilt^r  thp  uiicrosfiope,  ehooeing  u  tldd  as  nejir  the  ccntto  of  ibL-  cover 
glofls  UB  poHKiblp,  thiit  ifl  US  (fir  from  the  efTecta  of  evapornlLOD  aa 
p<M»<ib]o.  I  iheu  count  k11  tht-  j^rantili^n  in  a  fTelil  Jinil  tht^Ti  itll  the  red 
rffUii  in  theeaiLii^  HM.  uml  lljen  f.^jHrut  Lliia  three  or  faiir  timeu,  urlding 
tbe  reeuU«  together ;  brul  then  rli«  lotut  of  the  ^rnnuli-ft  diviJed  into 
the  lot^l  of  red  eelle  fivers  nii?  iUq  uvorn^e  relation  of  ^riiDubs  to  oella. 
T"  fftciliiflie  counting  thi*  red  coils  T  use  a  mierometC'r  eyc-piece, 
bud  cduut  iho  rt'd  nJla  only  in  a  IrAction  of  the  field  diid  multiply, 

Rj  (lii^t  proceBa  1  soon  foiind,  i»  1  hnvo  fioid,  t]\&i  I  tjc^t  abscjluti'ly 
cojtalunt  teaulta,  und  that  there  could  be  no  question  aa  to  alljocytM 
or  mioro<*ocoi,  lor  it  wiis  inipo8Bib!e  to  bchi've  that  either  of  thi^ac 
«ouId  Viry  m  1  found  these  granules  to  do  in  constant  rflntion  to  the 
^XRrrtion  of  uric  arid  in  th*^  iiriiip,  wbctbpr  in  Its  daily  physiological 
flijotuiitions  *'t  in  thoar  of  dru|;  aetion  or  pKtho]ci^% 

U  ViAA  booD  i-rideDl  thikt  ap  I  had  pruttieally  :tbKulut4<  power  ovur 
the  cjicrrtioQ  of  unc  ucid  iu  the  urine,  so  f  had  ftlao  absolute  power  ovei 
ihf  oumbf^r  of  ^runulo^  in  the  blood, 

Aj5  tht*  matter  U  ao  limple  And  my  results  can  be  reproduced  easily 
hr  anyone,  I  Ahall  not  devote  space  to  giving  aa  account  of  the  whole 
of  my  rmrarcb.  but  ahull  content  njyself  with  racationinjs  h  ft*w  typical 
itiataDcea  ot  the  relntiona  of  ^abulea  to  red  oeila  tu  pbyaiolojry,  drug 
*ctioD  tktid  pathology. 

Indctwl,  sim'e  I  louod  UiAt  the  re^talFs  were  jkbaolutcly  oonatant 
tod  riiliable  I  bnv^  rtMMdd  ta  collect  and  tabulate  ihf^m. 

After  H-fltc^iing  the  morning  and  evening  residta  in  physiology  in  my 
tmtx  person  for  dnuie  tirnr,  1  (vinie  to  the  conclusion  tbut  1  should 
lirobftbly  g^t  dnliuit^  and  distinct  resulla  by  exomimns  both  blood 
und  unon  from  hour  to  hour,  and  fi^n  1^1  &howa  one  of  the  reAuIts  I 
obt&inod  in  FbtB  way. 

Th*  b'«^k»^n  liny  ahowa  the  t<»t»l  hourly  excretion  of  uric  acid  in  the 
uriiui  tn  fractiona  of  a  ^aifi.  the  continuous  line  .ihows  the  relation  of 
the  gmoulw  to  red  vv]\a  iu  the  blood  tii  ont'  moment  in  thr;  Urjur  lO.lTi 
Uk  Il.lj»and  so  on.  the  blood  bem^  drawn  juat  aftr^r  the  urine  had  been 
p*Mvd,  and  the  blood  reaulta  yr^te  workt^d  out  ua<l  tabulated  before 
tfao  uric  aoid  was  estimated  in  any  of  thn  aflmpleg  of  urine. 
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Now  in  this  ttgur?  w?  see  Ih&t  at  tO-l5  a.ni,  tbo  liourly  excretion  of 
uric  £Cid  wuh  0'49  gra,.  whit?  thi?  r^lnlioa  of  granules  t-o  rod  eell«  V[L9 
J  to  8_  At  1 1.1  S  tho  uric  acid  PXf^rfit-iMi  in  the  hour  was  Cf.'M  pre.,  nnd 
the  blood  grauulr*  1  !a  17-  At  J2.I5  the  uric  acid  was  02^  grs-.  hut. 
the  girftnulea  hud  risen  to  I  to  lO.  At  LID  the  uric  acid  hod  riaen  to 
[yii  ^re.H  but  the  prauuled  hatl  failcn  to  I — 15.  At  2.15  the  uric  acid 
bad  fallen  to  Q-'do  gr».,  but  the  gramiJea  were  not  BTtaminod. 

Loolfinp  at  the  whole  figure  one  tsnnot  help  being  alruck  h_v  rli? 
similarity  of  the  two  curves,  find  if  we  could  move  tha  graniilea'  carve 
about  an  hour  to  the  ri^ht  ihey  would  be  B.lm<it9t  iib&dut«ly  paraltpl. 
In  other  wordi*  the  ch^g^cs  in  the  granulea  in  the  blood  prcccdrd 
by  ftbout  an  hour  the  porrt^pondintr  changes  in  the  excrctiog  of  urio 
acid  in  the  urine.  Thus  the  lowi^nl  point  ia  tKe  firaQuliTig  is  at  11.15, 
the  loweSn^The  excretion  carve  is  at  12.15  ;  the  prAnulea  ahow  a  rise 
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FiO,  St.  — OuavKs  aHoni:fo  ike  RsLiTtaN  op  tbe  >-uiaBBa  of  Gburut^sis  IX 
TStL  3L0D&  TorrBX  ExcRKTioa  QV  Uhio  Acid  in  the  UarHifHOUR  ev  aoQn. 


at  I2.ir»«  the  excretion  ahowx  a  riae  h(  l-ITi;  llm  granulcR  ahow  a  ^11 
at  1.1^,  the  cxeretioD  shown  a  fall  at  2.15. 

Now  tliia  is  a  fairly  constant  characteristic,  ao  that  1  liavfi  said  from 
mv  other  mmiiur  results  that  the  chan^ea  in  the  bhxid  granuled  preccdp 
the  eorre^ponding  changes  in  the  ejceretion  by  from  ,'10  to  UO  mioutes. 
The  lflTj,'er  the  change  in  the  grauulcB  the  more  marked  will  be  the 
correspond  inj^  fluctuatioa  in  the  excretiuu,  but  we  mtiat  expect  a 
certain  ^mdll  atuount  of  variation  whcr»?  the  changea  are  leM  marked. 
for  the  excretion  ia  the  total  rpsult  of  a  whole  hour»  while  the  granules 
repreeent  the  condition  of  the  blood  only  at  one  niomeot  in  that  hour. 

The  blood  of  children  j^eDPTally  I'ontains  more  granules  than  that  of 
adults  (nay,  for  iiutani^^,  I  to  li  in  thenkorniagand  1  to  \^  in  the  eveniou, 
juat  UB  their  urine  generally  coat^iufl  mor&  uiJc  acid,  aud  as  they  excret-e 
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KctfD  per  day  or  per  hour  Eor  each  pouitd  of  bodj  wolght  than  adulte 

^Hh^  **  Causation  of  Bheumatism/'  chapter  xv\.), 
'    Tn  coming  to  drtig  action,  j^aUi/ylaUw  were  amon^  tho  ^st  tbinga 
that  T  used  on  account  of  the  very  f^reat  fluctujitiona  tht'y  i>rodu^.n  in 
the  exrrstion  of  uric  amd  in  Ih^  urine,  and  he^ru  again  the  granules  were 
found  Co  paiaUel  the  urine  changes  to  au  extent  of  which  nt  Just  1  had 

00  expectation. 

Thus  on  a  day  whc'n  I  took  oO  gr^^  of  Bulicybte  of  soda  and  cjicrctod 
]9'&  grs.  of  uriu  acid  in  the  urine  the  blood  granulce  at  10.30  a.m.  were 

1  to  5.  On  the  Following  day  no  [IrugH  being  taben  the  Ai<:retion 
of  uric  acLd  in  the  unnc:  v/ns  only  12  grs.  aod  the  blond  granulen  at 
th^  same  hour  in  the  momiag  wctq  1  to  ^i>.  Ua  the  fQliowiug  day  no 
drug  being  tA^en  uric  acid  had  further  fallen  to  7'F)  ^,  in  the  day, 
and  th?  granulcfi  at  10,'iO  a,m.  were  1  to  70. 

This,  of  courae,  is  a  v«ry  iievere  teat  of  the  granulca  to  ©lamina 
them  fit  one  moment  of  the  24  hours  and  compare  th.em  with  the 
uritie  exLTPiion  of  the  whole  "24  hour.**.  Nevertheless,  Hveii  Jipart 
from  the  large  fluctuations  oau^  by  the  aabcylatcs,  an  examination 
of  the  bh>od  about  10  a,m.  in  what  ia  nearly  the  middle  of  the  laige 
alkaline  tid^  oicrction  of  uric  aeidt  will  vary  often  ^ivc  a  j^ood  index  of 
a  larger  or  smaller  excretion  of  uric  acid  tn  the  eorrespondin^  24  hoursn 
On  Another  orcafiioa  with  upwards  of  li}  etb.  oljiiifl_4tJd  e^Kcreted 
jn  the  urine  as  the  refluft  of  taking  HalicyUte^,  the  gntniile^  in  the 
ujorniD}^  were  1  to  4,  Un  the  loUowing  day  with  no  drugs  uric  acM 
in  the  urine  had  faU1^Q  to  I0'7  gra,  and  the  granolea  were  I  to  34,  On 
the  followiog  day  unc  acid  hiLd  risen  to  l<T4  f^n.  and  the  gfanuloa 
were  1  to  lu.  both  the  granule  md  the  excretioQ  being  here  about 
the  nornuU  average- 
On  another  occasion  the  blood  wain  examined  at  f)  p.ra,,  no  dnig 
having  bevn  tuken^  and  the  ^anule^  were  tound  to  be  1  to  22,  about 
the  average  for  the  time  of  day.  Twenty  graina  of  aalicylate  of  aoda 
vcrc  swallowed  juet  afti>r  drawing  the  blood«  and  nt  Ul.  15  p,m-  the 
blood  granules  had  altered  io  1  to  S,  and  at  1 1  p.m   were  1  to  ti, 

Similarly  the  granubs  i-an  he  increased  in  a  faw  hours  by  a  dofto  of 
4]^flr  or  thi»j  ft^n  he  ryju^iuikKrtl  to  a  correaponding  extent  by  a  jJniji^ 
of  iron  or  mercury,  or  by  unythiog  that  Jinunialnjs  the  excretion   of 
(trie  wid  in  tht^  urine. 

Cominic  io  patiQute  and  pathology,  Thomas  J.,  age  10  yea»,  on 
iaticylal««  (or  erythema  had  granule?  to  red  eelU  I  to  1_  The  name 
boy  aa  the  firet  day  ait«r  leaving  off  tlje  fialicylntea  was  1  to  0. 

Rmily  ^.,  agi^  V}.  tuilirylatm  beginning  to  rehove  the  paina  of  acute 
rhvoiiutifflnp  temperature  Uy^-     Granules  to  red  cclla  I  to  2. 
T 
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EoseO.,  age  7,  laet  da y  oasfilicylateafoi  rheumatic  fever 

„      „  iirat  day  OQ  no  drugs 
Emily  B.,  ngi^d^lj  BUtthday  ofaub-acuterheuraatiam.  no  drugs. 

t^mpemture  101°      ,  .  ..  I— -IS 

„      „     two  days  lat^rr  painl  relieyai  b^^ljcyUte,  r^infjera- 

Lure  normal   ..  ,.  » 1 — 1 

.,     no  dmgfi  for  throe  dap  . .          .  -                      . .          . .      1^12 
William  W.,  age  12,  on  aalitylatea  lor  acute  rheumatism          . .      1—3 
„      „     firat  day  on  ao  drugs   . .  1 — 12 

Several  of  theflp  cases  Uluatratp  thp  largp  number  oF  granuU','!  met 
with  in  children.  In  theae  t^fla«*  thp  urine  v,a^  not  pxitmiuiKl.  and 
the  blood  was  bimply  takcQ  in  reference  to  the  probable  Action  of  the 
drug. 

In  Brigbt'a  diae&flo  thorc  is  always  a  fairly  marked  exceoa  ol  granulea, 
thua: — 

Jaha  A,,  cge  M,  ohnicic  Bright^H  difleafle,  Urge  pale  kidney,  blood 
granulcB  1  to  X 

Eli^a  5-,  age  21,  similar  disease  to  last  patient ;  granulea  I — 1  to 
1 — 4>,  as  the  result  of  a  krgo  number  of  oxaminatiomi. 

1  also  examined  the  urine  of  Elko  8.,  and  found  a  great  esceas  of 
uric  acid,  on  one  occasion  as  mueb.  aa  1  to  12  [t^e.,  I  of  urie  acid  to  1% 
q{  urea),  a  relation  nevfr  mi»t  with  in  physiolngy. 

And  this  is  very  inter  eating  beuuiflc  it  kaa  been  suifgested  b^some 
tiial  kidney  diacase  prevents  the  excretion  of  uric  acid;  yet  in  thia 
patient,  ^vhoac  kidne^'^  hnd  probably  not  a  singb  normal  cell  in  any 
part,  and  in  wh(^e  urine  the  mii^roseope  fhowt^  an  unmenso  number 
of  casta  with  estensive  fjitty  and  depenerative  changes,  the  exeretion 
of  urie  acid  is  much  larger  Lhan  anything  met  with  in  phjaiology. 

It  is  easy,  however,  to  explain  k.  for  we  have  here  advanced  dmeaae 
witb  prcflt  debility,  cardiac  failure^  general  anasarca  and  sub-nonnal 
tempcraCure  ;  aa  a  result,  the  alkalinity  of  the  whole  body  is  increased, 
and  th«  blood  is  flooded  with  urio  acid  wbich  passes  freely  through 
the  kidney  into  the  urine^  and  the  moat  advanced  degeneration  of 
kidnty  structure  will  tic)l,  undt^r  these  cnnditioDa.  prevent  itji  pufi.'iing- 

In  early  and  acute  cases  of  Bright^s  dieease^  on  tbc  other  hand, 
the  esorotion  of  uric  acid  is  oFt«&,  1  believe,  decidedly  diminished,  in 
spito  of  far  less  destruction  of  kidaey  structure  than  we  had  to  deal 
witb  in  the  above  ease ;  but  in  the  more  acute  condition  there  may 
be  some  diminution  of  the  nlkalinity  of  the  blood,  and  jHjaslbly  still 
more  marked  diminution  of  tbe  alkalinity  of  the  kidniry,  and  the  urio 
add  ia  cither  not  in  solution  in  the  blood  or  fails  to  poM  the  leaa  elka- 
lioe  kidney.     In  both  cases  it  is  a  matter   of  solubiUty  and  not  of 
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miiultA  AtruGtiml  iDtegrity.  and  avar  and  over  agaio  I  h^ive  aeon 
kidsfryt,  which  were  found  'po^i^m&rtem  to  be  prictically  destroyed, 
pu^j^icg  esccvt  o(  ai'i^  acid  us  la  the  case  cf  Ehza  S. 

Among  c&sea  frhich  fvere  probably  gTauular  kidaey  I  may  mention : — 
Ji>hn  W-.  Bged  63,  graauLea     I — 3 
CBrolinc  E.,  agod  1-J         „         I-  3 
Abraham  W,,  age  liO      „         1 — 4 
Joseph  H.,  Bge  38  „         1—4 

to  chroDJc  gout,  T  have  Jilready  meL  tluccd  on?  i;ase,  and  anather 
is  ttiAt  o(  Samuel  H..  agv  35,  pout  for  fourteen  yiMira  and  numerous 
toph]  visible  on  the  surface  of  his  body  and  much  penerai  joint  change, 
J  to  2 ;   and  D.  M   M-.  age  5'2,  clironlc  arthritic  with  depression.  I — ii. 
Thee  in  fever  cc  petji  more  or  lesa  merited  diminatioa  of  granults^, 

83 — 

WiUism  D.,  age  20,  Sth  day  of  enteric  fever.       granulea  I — 30 
LucdU  T,,  age  13  months.  mcam|»itia,  temp.  101=       „       1 — 14 

(n  idatively  amall  number  (or  &  ohild) 
Alice  W.^ftge  10. 5lh  day  of  pneumonia,  temp.  J03'     „       1—22 
We  see,  then,  that  ibe  granules  are  scanty  in  fever,  are  numerou* 
ia  gout,  B right's  dineapie,  and  1  may  eay  also  in.difl^elea,  in  thofip 
ivisSl  huve  been  able  to  ejtnmine. 

lu  phyisiology  thoy  ;^ropt?^Q  aU.  the  vdi-ouriccd  ductUAtiooa  in 

the  '^gf-rMmii  cfi  Ufifi  j^pid. 

And  \n  drug  action  it  is  possible  to  make  them  vary  in  ttJmost 
«DV  dircctjon  and  at  any  time. 

ft>  have  then  In  these  granules,  I  beheve,  a  perfectly  reliable 
^uide  tu  the  quantity  of  uric  acid  in  the  blood,  for  though  it  is  not 
poadible  to  get  any  ehr>mical  reaction  from  thcna  as  they  exist  in  the 
bloodf  it  is  impossible  to  believe  that  any  substance,  whieh  follovra 
■o  accurately  the  excretion  of  uric  acid  in  phy.iiology  and  drug  action, 
ft&d  corresponds  so  closely  with  what  is  known  of  urits  acid  In  path- 
oio^.  can  be  anything  except  urio  actd  it^U  or  a  form  of  xanthin 
Cftpttbic  of  immediate!  conversion  into  it;  and  we  know  that  xuntbiii 
m  »o  QO&vertcd  in  ita  passngo  through  the  body. 

But  othtfi  conbtJeration>  which  we  ahall  deni  with  later  maka  it 
pr4»bablc  thjit  ir  in  uric  aeid  ilself,  and  that  ibis  conataiitly  exist?  in 
thr  t^ltij^  iti  t'fry  Kirnihir  tolh^idivl  ^rjiiiiilee.  Only  a  trifle  smaller  and 
^—Ht**^*^^"  tlii»a  ^Ijop^^rudu^ed  by_  the  action  of  chloride  of  ammgaima^ 

Though  1  thus  Ignite  bcheve  that  these  granulee  are  a  reliable 
indox  of  the  amount  of  urio  acid  In  the  blood,  I  do  not  very  often 
tti*  them  for  that  purf>'ise»  because  as  will  be  seen  in  the  chapter  on 
Um  oUcuUtion,   the  uric  acid  in  the  blood  furniahcH  lib  own  index 
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hy  ite  efEccte  on  llic  CftpJllarj  circulatioD,  Srud  a»  theae  can  he  meoA- 
ured  with  considerjible  Brciiracy  in  It^sa  tiiiiQ  od«  miniate  it  is  odIj 
nM<wB&ry  to  appeal  to  tho  f^anulce  when  9ome  eppoioJ  confirmstiOB 
of  thff  circulation  evHonco  ia  reijuired. 

The  granules,  then,  show  that  thnre  is  Blwaya  some  urii;  acid  m 
the  hlood,  more  in  the  ninrning  and  leas  in  the  evenJcg^.  ccrrisporh]- 
ing  with  the  esoretioD  ol  uric  acid  id  the  iirine,  and  that  m&ay  of 
my  prerioua  reaulta  with  tho  blood   of   veneepction,   and    even   will 


Flo-  2S,— HeTEFTTotf  ov  Uvtc  Acm  pao&ocBD  nv  4V  laciDs, 

poffi-m&ri<m  bloody  accord  fairly  weU  with  out  greater  and   muii^^_ 
accuraU  knowledge  now  obtainable.  ^^N 

Thua  T  found  little  in  the  blood  in  fever  and  inHommatioti,  muctt 
in  the  blofKl  in  gout,  iiwpmift  and  in  death  from  priL-urmmia. 

As  will  appear  also  in  the  chapter  deoling  with  finKmfa  1  can 
control  abeftlutcly  tlie  condition  of  the  blood  by  controlling  On- 
anaount  of  uric  aoid  that  paaacB  through  it^  and  with  incrcjiEJinp  know- 
ledge in  all  ihew  diroctiona  we  have  obtained  a  great  corrcapoEdiog 
IncrtuBe  in  power. 

Fig,   22   shows  thu   effect  of  nn   iodide  im  the  flxcrctaon  of  nrHi 
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Aeid.  On  d&j  1  uric  acid  lb  high,  and  on  day  -2  it  rtaea  etJl]  fiirLher. 
On  daj^  3  AT<  ^'  of  iodide  of  sodium  are  tak«n  tkree  timea,  and  uric 
acid  fftUs  and  comes  clo«e  to  urea  ;  and  on  day  4,  though  no  moro 
of  ih*  ickJide  U  fAkc^n,  it  IaUb  further  and  remains  close  to  the  nrea. 
On  1.h«  rcimaining  days  of  the  (igurH  no  tlru^H  are  1«kon,  but  on  day  Q, 
liie  efip^'t  of  the  iodide  haying  now  pasmid  off,  uric  acid  rineiti  very 
high-  Thia  conatilutve  vhat  I  havo  apokcn  of  oa  the  rebound,  and 
iDAkes  it  probable  that  the  low  excretion  of  urate  on  daya  3  and  1 
«&G  not  dup  to  its  destruction  or  elimination  in  other  forma,  but 
lo  its  reieniion  in  the  body,  the  i^jdldi?  "'^lungi  t.^i^  hiyx^^f^yi  f^^^  time 
Ixring  d  bad  flolviinr  fif  Hin4fn  so  Chut  they  arc  retai^^.is_Jlj£Ji£Gr, 
apleen,  kiiiafTa.  and  fibrous  tissut^s ;  and  when  the  elfect  of  the  iodidi^ 
pusea  oiT  they  are  again  tfllceri  up  by  the  blood  from  theSG  organs 
ttnd  tiaaui^B  and  excreted  in  excess  in  the  urmc.  A  similar  plus  excre- 
tion due  to  the  rebound  ia  Been  after  the  admin  titration  of  aK 
»ubBtaDce^  which,  like  iodlno,  cau^  retention  of  uric  acid.  Tho^e 
huIjqIaticm  on  The  other  hand  which  cause  a  plus  ^iicretion  of  uric 
Bcid.  aa  alkuliest  ea licy lal^a,  Slc,  aie  foUo^YpJ  Jy  >t  jrpah  fall  \^  iii-afj» 
c-Kcreliop  ihe^day  after  they  are  left  oH^aee  figs.  7  and  6), 

On  dny&  *S  ond  T  m\  tliia  ngute  unc  acid  remBina  high  and  tk  long 
vay  above  urea. 

Nnt«  also  that  the  uaual  relation  of  uric  acid  to  acidity  U  brok'^u 
through,  for  urate  falls  ant]  i-emaina  low  on  the  fourth,  though  acidity 
baa  falken  decidedly-  On  the  fiflh.  however,  the  effect  of  the  lodidfi 
pames  oS,  and  the  fall  of  acidity  allows  of  a  plua  excretion  of  urate  ; 
on  thr  «ixth  acidity  risci^  and  urate  falh  aomewhat,  so  that  it  has 
regained  its  normul   relation  to  acidity. 

Se«  also  the  eKcrutlon  of  water,  Hon  it  rises  to  1»500  cr.  or  the 
third,  wheu  the  urate  falls  down  close  to  urea.  On  cby  3  urio  aeid 
eT(«edh  the  ti'lufiun  Ui  ure'i  of  1 — .'i^  by  nearly  ,"Jj  gra-  (that  ia  to 
say,  on  thie  day  about  ^J  grs.  ol  nrln  acid  passed  through  the  blood), 
llie  cupillarioft  of  the  kidney  and  ol  the  whole  body  were  obfltructcd 
by  th?  urate,  hence  the  trrioary  wati^r  was  scanty,  only  L,10U  oc. 
On  d*y  .1  the  iodide  procluces  ila  well'lcaown  diuresis,  and  this 
d>um*is.  lilfL*  ihat  of  muay  other  drug^  which  caunc  retention  of  uric 
Acid,  lA  due  tn  its  rlnaring  unc  acid  out  of  thi*  blood.  On  day  ^  uric 
mad  waa  aboT«  urea  by  otJy  J  of  a  gr„  and  so  only  [  gr.  paeacd 
through  (h(i  blood,  therefore  the  capilUrics  were  everywhere  freo»  the 
cirruUtion  through  Ihe  kidneya  was  free,  and  thy  urinary  water  ran 
up  to  1.500  ot. 

tn  *  pappr  on  "  The  lodidea  and  their  Effects  on  Artjrrihl  Ti-usion 
and  thr  Bxcretiou  ol  Urates  **  {Trawa'^iians  oj  the  Royal  Mcdiad  and 
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Chtr\Artfical  Sodetjf.  vol,  Ixxvi.,  p-  113),  I  have  poinkd  out  thai  tlw 
relostttion  of  aiteriol«  and  tKe  diureeia  wlijcb  the  iodides  produce 
are  coubemporaneoua  witb  a  dimintahed  cjLcrctioa  of  iirio  dcid  in  (<he 
mine,  and  J  have  further  said  that  a  large  nuiDber  of  diugs  and  diflease 
processes  which  similarly  diminish  the  i^cretion  of  unc  £Lcid  and  cWr 
it  out  of  the  blood,  produce  a!«o  a  reUvntion  of  itneiioles.  or  as  I 
ohoidd  now  prefer  to  aay,  a  freeing  of  capUlorieH,  and  a  diurestB  ;  Bud 
I  have  asaerted  that  arterial  tension  La  inBueoced,  not  by  the  dru;gi, 
but  by  ttcir  eSecU  on  the  aolubility  of  uric  auid  and  the  amount  oi_ 
this  aubstance  present  in  the  blood.  , 
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Copaiba  is  anothet  ^drug  whose  power  of  causing   diureeb  '\»  weU 
known,  and    I  would   point  to  fig.  '2^  aa  sboving  that  just  as  n;itTi 
iodides,  of  whioh  we  have  been  speaking,  the  increased  excreiioa  of 
vater  la  contt^iniKkruueoUfl  with  a  fEdl  in  tbe  eicretton  of  uric  ncii] 
and  we  are  bound  therefore  to  consider  whether  ite  action  is  not  d 
to  its  eflecta  on  the  aolubdity  and  excretion  of  uric  aeid. 

la  this  figure  we  aee  that  on  Augnet  7  urio  acid  exceeded  the  rein- 
Tion  to  urea  of  1  to  33  by  nearly  4}  grs.,  that  is  to  say  4f  gra.  paaAcd 
through  the  blood.  On  this  day  the  urme  was  rather  scanty  in  Uib 
day  hours,  but  thia  waa  made  up  by  an  excretion  of  exactly  doubin 
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the  Amount  iti  the  nigkt  hours.  On  th«  Sth  dd  wbbh  tha  copaiba 
WAA  tiiken  uric;  acid  fell,  and  area  rose  ao  that  only  .'tj  ^rs, 
passed  through  the  bloud,  and  with  this  we  3e«  that  the  wMl^r  ['iai» 
d^idedlr,  beiDg  ntftrly  twice  as  much  in  the  day  Ucute  aa  (tq  Ihi?  Ttli. 

On  the  ftth,  uric  acid  falls  atill  further,  ixnd  ureft  coatinura  to  riso 
so  that  only  Ij  gre.  of  uric  acid  pa&ecd  through  the  blood,  and  Mth 
xhM  the  oruiary  wat^^r  remaioB  high,  but  th«  hourly  axcretion  at  night 
m  a^iin  larger  than  that  in  th^  day  hours. 

On  the  tOth  urea  ia  atatioimry,  while  uriu  aoid  x'wj*  e^j  that  2  ^ta, 
pft&&  through  the  blood,  and  with  this  the  ^ater  falla  and  the  hourly 
tfxcri^tiou  at  uight  id  uearly  double  that  in  the  day. 

We  ae*f.  then,  that  on  the  8th  and  >>th  urinary  water  is  high,  and 
that  this  corresponds  with  a  weEl-marked  tall  in  the  quantity  of  uric 
acid  pawmg  through  the  blood  on  tbesn  days. 

The  diuresis  [produced  by  uopaiba  k  therefore  merely  anothec  illus- 
tratioc  ol  the  action  of  my  lan^  of  KEcretions,  that  the  urinary  water 
Vdrie*  from  hour  to  hour  and  day  to  day  inversely  as  the  height  of 
thL'  uric  ftfid  above  uroa,  that  ia,  inversely  with  the  amount  of  urio 
ttoid  |)4£sing  through  the  blood  {nee  deecriptions  of  figs.  L,  2^  and  3), 
We  are  IfSM  concerned  with  the  manner  in  which  copaiba  inlerferea 
with  the  Aolubilily  and  eicrction  of  uric  acid  than  with  tin?  ra;'.t  that 
£t  doee  BO ;  but  on  h>oking  at  ite  composition  one  cannot  heip  being 
etniclc  with  the  Urge  amouiit  of  acid  {copaihio  acid)  it  containa. 

The  rit^e  of  addity  on  August  3  is  amall^  especially  as  there  i^  a 
pretty  narked  rise  of  urea ;  but  it  looka  a«  if  there  must  have  been 
ftomeihing  to  rai^e  ths  acidity  on  the  6th,  because  it  fall^  on  the  <Hh 
in  Hpit4^  of  H  further  and  more  marked  rise  of  urea. 

It  ift  iuteieatlng  alao  to  note  that  several  substances  which  produce 
oimiLu  efEecte«  as  taf.  turpentine,  cannabis  indica,  and  gudiaotim, 
contain  also  very  aimilar  acida  or  acid  reainfl  ;  atid  I  believe  that 
•  very  l^rge  part  of  the  physiological  and  therapeutic  eSect4  of  the 
4iM^  jual  named  can  be  completely  explained  by  their  action  on  the 
■otubihty  aiitl  excretion  of  uric  acid  which  coptrola  the  circulat-iun 
thruui^buut  the  body.  With  reference  to  guaiacum  I  would  refer 
to  my  reni4irks  in  the  debate  on  8ir  A.  Ganod^a  paper  on  thia  drug, 
ftt  the  Royal  Medical  and  Chirurgiual  Society  [see  PFOceedtn^d,  :!']tb 
May,  ISini,  aUo  trtiwtf,  IS^b^  vol,  i.,  p.  1494) ;  and  in  the  above  debate 
Dr.  Nomian  Moore  niPntional  the  interGstiog  fact  that  in  the  ITth 
eiratury  guaiacum  was  conaidered  as  the  beat  remedy  for  tertiary 
typhiUa  ;  it  would  certainly  tend  to  clear  the  blood  of  urio  acid,  and 
live  till*  capdhiry  circulation  just  aa  do  the  iodides  used  in  those  day?. 

We  new  oome  to  uric  acid  Llself,  and  a  large  group  of  j^ubat^uuea 
which  are  alnuut  ehemicallv  identical  with  it^ 
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Uric  ftc:d  and  nU  1h«ee  raluted  aubBl:i&c«s  have  serer&I  imporuvt 
pflfctfl  wliich  are  t^ommrin  in  th^rn  itil,  and  the  chW  of  tLpse  U  that 
tbfy  all  interfere  with  their  ov^n  Holubilify  in  ike  blooJ  ^  tliey  noL 
only  (io  not  t^maia  m  aolutiou  in  tbtr  biocd  LlieniBrlvu].  but  iLtv 
prevent  nnr  oth^r  aiiQi]f\r  compoundB  that  maj  be  otherwise  prco^Dt 
ill  the?  blood  Btri-ain  irom  r^Muamiitfi  iu  Bolutivn. 

And  thej-  probobly  product  this  effect  by  apting  like  acidit  or 
acid  BflUa,  such  as  the  nitrites,  nqlphatea,  saltA  nf  the  mineral  and 
other  acidH  oi  which  we  have  Epolcen^  bo  that  wht'n  they  get  into  lh« 
blood  they  take  alkali  from  the  noiirial  pboBfibatos  vt  llie  blood  ud 
convert  them  into  acid  phoaph^it^a,  which,  aa  wc  have  aeeHi  are  aot 
aoivcntH  of  urn:  a^id. 

The  solvent  powers  of  th«  blood  lot  uric  aoid  are  tttu  dimintslivd 
by  these  BabBlaoces.  with  the  r^Bnlt  that  the  bhiod  stream  is  at  oDra 
more  ot  less  rlcarpil  oF  urit:  aiid,  aod  tbe  whole  of  the  physiologinU 
and  patliologiL'al  effects  oE  these  subetancea  dejieiul  opoo  this  actlciD. 

Tie  subatiinop^  which  thufl  at  once  clear  themselves  and  their  rcLi' 
tivea  out  of  tha  blood  etteani,  pa^^  ae  wa  have  ae^n  teoson  to  believ?, 
into  the  parenebyma  of  the  liver,  apleen,  kidneys,  and  loany  fEbroui 
tifisnea  tbroughout  the  body  ;  but  in  tbe  natural  course  of  events, 
perhaps  introduced  Id  food,  a  fresh  supply  of  alkali  gets  into  the 
blood,  the  acid  phosphates  again  become  normal  phosphates,  and 
the  solvent  powers  of  the  blood  for  uric  aoid  und  its  tongenar^  are 
r&stored- 

The  blood  now  acts  on  the  uric  acid  previously  driven  out  of  it 
into  th&  above-named  tisaur^s  and  organs,  gels  a  ceruiin  quantity  of 
it  into  solulj'jn,  and  keeps  it  id  t»olution  till  it  is  all  ei^cretod  by  t^ 
kidney,  or  till  a  fresh  introduction  o[  acJda  in  some  form  dn^ 
Bgnin  out  of  the  circulation  into  the  ttssui^B. 

The  untie  is  thus  un  absolute  indsjf  oi  what  is  going  on  in 
blood,  aod  we  can  now  completely  undereUnd  why  the  escretiou  uf 
urii'  acid  ^arii's  from  hour  to  hour  and  day  to  day  inversely  with  the 
acidity  of  tbe  urine. 

I  notice  that  Dr.  J-  Fawcctt  in  "Gny*a  Hospital  Report*"  (18M. 
vol.  iiu,  p,  14U)^  objects  to  n^y  saying  that  utic  acid  varica  inversely 
as  the  acidity  of  the  urine,  and  nUo  that  the  acidity  of  the  uriu^  u 
sometimes  and  in  patt  due  lo  uric  acid,  and  he  thinks  this  last  is 
un  unfair  deductioa, 

II  But  I  muat  cjtplain  that  tbe  inveiae  reLtioo  between  the  evcA'- 
tions  of  uric  acid  and  of  acid  in  the  urine  is  only  strictlv  true  in  phyaio- 
logical  conditions  and  whore  the  daily  introduction  of  uric  noid 
moderate  and  does  not  vary  much ;  thus,  if  10  gr«,  are  taken  in  to-di 


bytU 
in  tbo    I 


POnVJiTION   AKD   B:(CKBITIO^    OP    UEIG    AClP 


105 


La  to-mojrow,  aiui  only  Q  the  nest  iIav.  there  will  be  lEkTg«  variatioas 
both  in  acidity  and  ia  excretion,  and  they  will  not  alAray«  vary  ivi 

\gblii,  ii  we  t:oii»ider  for  a  inomeab  that  the  cst^retion  of  uriu  a^'id 
in  Uir  urine  ia  the  rcaultAnt  of  twc  fdctor^:— H)  The  amount  avjiil- 
able:  flnd  {*2)  ite  eoluhility  jn  tht  bloctj  :  w*  mt  at  once  Uut  ad  the 
4cuiity  of  the  urioe  variet  for  the  most  part  xriili  only  one  of  these 
DloDs  (i',(r.,  the  flilviilinily  of  the  blotHl  and  its  solvent  power  for  urio 
^d).  UTd(«a  tha  orhi-r  iixctar  (ihi*  amount  avuikblc  or  the  latrodiui' 
tiDii)  h^  kept  fairly  constant,  theie  will  be  esception^  to  the  rule. 

Tlius  1  could  incrciise  uiy  excretion  of  uric  aciii  to-morrow  by 
taking  an  alk&h,  but  ii  1  uIbo  awdlowcd  aomc  extra  udc  aoid  along 
with  iho  alkah  I  should  have  a  BtiU  larger  exor^tbn  than  if  I  oaly  took 
the  alkaU  alonc^ 

My  uwn  phyHio)ogu:iil  results  w^re  obtain^  on  a  prautii?ally 
€f»iiatant  diet,  with  n  fairly  ooiuttant  and  very  small  daily  iutfoduc- 
tion  uf  uiic  acid,  and  an  the  amount  avaiLibli;  for  solution  varied  bul 
little;  but  evcii  her?  the  reeultd  arc  occaaioually  pul  out  by  intro- 
duction, eapttjially  in  the  curves  obtained  some  years  ago,  befor* 
I  knew  all  I  bave  since  learned  about  iatrudiicdoa  in  Tarious  nub- 
»r&Q[res. 

Id  patholo^v  the  same  rule  holds  for  the  most  part,  hut  there  ^re 
uae  or  two  exceptions  eucb  m  gout  rtod  rlieuniatism.  wheu  tho  uric 
M»d  bas,  80  to  apealc.  ^u  additional  outlet,  being  taken  up  and  deposited 
in  the  tibiouA  tiaauve  which  have  become  the  sejit  oi  chrome  irritation. 

>Ierc  any  uric  acid  in  solution  in  the  blood  k  apt  to  hv  Jittraetod 
to  and  caught  up  by  the  urates  a1rea<ly  iu  the  seat  of  gouty  irritation 
(jctat  ajt  unc&cid  on  a  filter  aoon  olears  all  the  uric  aoid  out  of  the  urine 
tkal  ifi  poured  over  it),  hexicc  in  gout  it  is  uul  brrjughl  to  or  (Ucrt^l^d 
by  the  kidnoya  to  aucb  an  OKteot  aaonc  mi^^t  expect  Erom  any  given 
lall  in  the  acidity  of  the  urine. 

Uptwe  t^e  nelT-knomi  alternation  of  gout  with  melancholia,  and 
of  migmine  with  rhoumalism  ;  when  urattfl  are  being  rcujned  in  ihe 
Arbous  tiaduefi  and  jointA  the  blood  contains  relatively  little^  so  that 
liigh  blood  prefisure  aui  it&  cffffcts  are  abaeut. 

During  the  co&tiauuacc  of  the  gouty  condition  tbc  tophus  in 
tbe  bi;;  toe  i«  being  dally  incrcAaed  by  the  addition  oL  all  tiic^  uric 
■L-id  Ihat  is  brought  to  it  in  the  blowl ;  but  the  real  of  the  blood  ih 
tJiiiH  kept  poorer  in  urie  acld^  so  that  the  excretion  from  the  kidneya 
L»  Lrog  than  the  acidity  of  the  urine  might  lead  Ud  to  expect,  and  there 
i*  DO  liigb  blood  ]>reA&ure  and  no  ntelancholia. 

A^in.  <!lijucally,  nothing  is  m<jre  i^onunou  than  to  hoar  a  pationt 
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■ay  that  «hc  mfiered  much  from  liieumitiBna  b  jnev  or  n?  Bgo,  but  that 
Jalcly  the  rheanutiBm  lui  1>««n  b«ttn  ftod  the  hci&d&rbM  much  worvt 
Thin  Diesns  that  an  intrr^!^  of  tivaprpua  am]  ilcbQitr  or  oth^  caii^p 
of  ft  tiae  in  the  alkalinity  of  the  blood  boa  TtrcfBcd  the  above  piixet^ 
and  uifltcfl  ore  new  hartg  taken  up  torn  the  fibrovB  tueaea,  in  pW 
of  being  d«poMted  in  thein. 

W«  CAD  DOW  ui>d«fBUT)d  wby  Dr.  F&wcett  eoukl  not  imitate  my 
pbyftiolo^ical  resuiie  with  allfalJeB  wh«n  working  on  cafes  of  goDt;  bt^ 
he  aho  further  complicateif  mattera  by  giving  fooda  («fg^,  fish,  vml 
tea,  and  oce&uonaU^  full  diet)  which  vfthed  eomeirhat  from  day  lo 
day,  and  introduced  voriouff  omounta  of  xanthins,  to  which  apparent^ 
he  paid  no  atteation. 

Witb  aalicylate  of  sodA,  bow«v«r,  he  woa  able  to  get  raeoJts  mnvh 
more  nearly  resembling  ming.  for  the  salicyhife  was  at  once  able  to 
iltawlve  itie  uric  ucid  o^it  of  the  gouty  joints  and  JtbrouH  tiaBueB.  umi 
bnof;  it  in  n  steady  ^tr^rn  to  the  kidneya  for  excTetion  (fee  Action  of 
ftalicylatee,  chap^  ii,). 

Wbile  speaking  of  Dr.  Fftwc^^tt'a  tesulta.  I  may  mention  that  he 
waa  unable  to  Be«  thaC  tolchicum  lowered  The  acidity  of  the  urine  i 
but  tben  1  notice  tluit  he  uaed  the  vinijni,  and  iQ  rather  jsraati  doiM; 
and  aheny,  aa  we  ahall  se^  in  fig.  CX  distinctly  raises  the  acidity  af 
the  urine,  and  would  therefore  tend  to  conntcract  the  eSecta  of  tbv 
coLchieum.^  lu  my  experinients  with  cotchieum  1  used  tr.  colch,  aom.. 
Ltie  alcohol  in  whieh  would  tit  least  do  nothing  to  oountfTaet  the  effect* 
uf  the  eoli-hicum  on  th?  acidity  nf  the  uriui^. 

Dr.  Fawcett  also  thought  he  saw  aome  exceptions  to  my  rule  Oi 
to  the  inveree  re latioa between  ^ater  and  uric  acid  in  excretion,  but  hia 
remarkd  raised  in  n^y  tmnd  a  doubt  whether  he  had  read  cardulty  my 
rcmortH  on  thie  Aubject  with  reference  to  tif;.  ^ ;  and  in  any  caae,  witb 
the  very  complex  excretions  he  would  get  when  dealing  at  one  and  th« 
■itme  time  with  pathology,  drug  action,  and  varying  food  and  intm- 
duL'tiou  of  urate.  I  nhouid  not  c^tpecb  the  rule  to  cume  out  clearly. 

But  to  rcturu  once  more  to  urio  acid  and  tho  xanthina :  Tb« 
primary  effect  cf  baking  any  one  of  theae  substanoce  ia  to  clear  the 
bJood  of  uric  acid,  and  all  other  Immediate  elTectd  are  the  roaulta  of 
the  circuUlory  ehan^es  nhich  this  dearnnce  produces  ;  on  the  other 
hand,  ita  aecor>dary  nffeet  in  to  flood  the  blocHl  wilJi  uric  acid,  and  thit 
Hooding  egnin  fLC<jouiits  for  all  the  othei  eSecle.  Fig.  ^i  ^owe  both 
ihffie  seticJ*  of  eflecCa  very  well. 

]  ahail  now  meutLon  the  ehief  eubstancca  in  this  group  witb  their 
ehemioal  composition,  and  then  paas  on  to  deecribe  in  detail  the 
pbyuoloj^cal  efleuts  of  a  few  of  the  most  Important  onca 
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Uric  acid  =  C.H.N.O^ 
Xanthine  =  C^H,N,0,. 
Hyposanthine  —  C^H,N^O. 
Purine  ^C,H,N,. 
Gunnino  =  C,H,N,0, 
Kreatino  =  C.H^^O,. 
Kwatinio*  C,H,N,0. 

Theine  or  Caffeine  ==  C^H.^N^O,- 

Theobromioe  =  C,H,N,0.. 

Oth^r  v^^ctsble  alkdloida  at  aimilat  oompoflitioD, 

Ptomninea. 
1  shall  have  to  point  ont  that  as  regarda  phyeiobgy  and  patholoj^  it 
nUkkefl  &b?olut«ly  no  di^erQuce  whether  we  i^wjiUuw  n  grain  af  uric  ^cid, 
TanrhtriF,  hvpniBnthice.  therne,  cBffeine,  or  theobromine  :  all  alike 
produce  oa  a  primary  QSe^:t  cleurmti^i'  iiF  uric  acid  from  the  blood  with 
free  cflpiUariea  aud  gcntra!  atimukition  of  metftboli:*iii  and  autrilion ; 
oU  abke  have  abo  a  secondary  action  or  rebound  when  the  uric  ooid 
«g&ia  imeacs  into  solution  in  the  blood  mth  obatnmted  capdlanea  niid 
general  depression  of  nutrition  und  met«bo]i--im. 

What  v«  know  of  severfti  other  vegetable  BlkfiloidB  and  their  physio- 
Ic^icaI  effect*  points  atronyly  to  their  acting  fn  exactly  the  aftine  way, 
and  what  we  kuow  about  ptomainee  mukes  it  vrortk  while  to  hear 
ID  mind  the  posr^ibility  that  such  part  of  their  uction,  as  rcjacmblea 
thut  ot  Che  above  subatancea  may  be  produced  in  exactly  the  aanie 

Guanine  is  a  very  fiimihir  HnbRtnnce,  and  glycoi^oU  I  have  previously 
apokea  of  as  uniting  with  benzoic  acid  to  form  hi^^puric  acJd,  and  witb 
a&licylic  acid  to  form  aabcykric  auid  (we  sabcyluno  acid,  p.  i2);  it 
ttiao  und«r  c^rtuiu  oonditjona  unites  with  tea  parts  oi  uvea  to  form 
vho  acid  (see  also  p.  S). 

Tho  whole  of  theBo  subatanees  thus  stand  together  in  a  natural 
group  which  from  my  point  of  view  is  of  enormoua  importanRe. 

Now  ^g.  24  shows  the  effect  uF  taking  urat^  of  sodium  (grs.  *J]  by 
thr  moutbp  and  it  apparently  produces  u  riee  in  tho  eii:retiou  of  urio 
«cid.  tiot  on  the  day  it  was  taken,  but  in  the  flrat,  second  and  third 
dny  after  the  dose.  Its  tir^ft  offeot  ia  to  cWr  the  blood  of  uric  acid, 
aad  vith  thut  clearance  the  excretion  ol  uric  iicid  tallfi  below  urea  ou 
dftj  2-  The  rise  of  toidity  on  day  3  ia  partly  the  tea«lt  of  the  action 
of  the  urate  on  the  phosphates  uf  the  blood  before  mentioned,  and 
pAitly  also  due  to  the  inctejiBed  metabolism  which  is  the  result  of 
cklfiog   tbv  blood  of  uric  acid,  and  ihia  again  accounts  for  the  rise  oE 
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urcH  CD  dava  2  and  3.  But  the  iDcreoaed  meUbolimi  comes  to  u 
end,  the  urea  fallfl  and  th«  acidity  with  it,  and  now  the  uric  uid 
whiuh  was  stored  up  on  day  2  is  got  into  solution  in  the  blood  ud 
}>URH4Hi  out  in  aome  excess  in  the  urine  dniing  the  refit  of  the  figon^ 
IVccisf^ly  the  same  thing  occurs  ii  oiio  Bcid  is  taken  in  place  of  i 
umit*.  but  here  again,  on  one  of  the  following  daya,  acidity  faUit  iid 
unc  acid  rises  and  remains  high  for  scTeral  days  more  or  less  in  aih 
portion  to  the  dose  taken. 
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If,  however,  acidity  runs  at  a  very  high  levels  oa  in  a  person  who 
cats  much  meat  and  drinks  wine,  taking  uric  acid  or  urates  by  ths 
mouth  may  upparcntly  produce  no  effect  whatever  on  the  nxoration 
of  uric  acid  ;  for  the  excretion  of  uric  acid  is  dependent  on  its  solu- 
bility in  the  blood,  and  where  the  conditions  are  uufsvourable  ioc 
this  solubility  it  remains  in  the  body  instead  of  passing  through  tks 
btood  into  tbf:  urine.  In  this  figure  it  was  the  fall  of  acidity  on  day 
i  that  made  the  plus  excrctioti  of  urate  on  this  and  the  following 
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day  po«(ibTc>,  but  had  there  been  no  urate  introduced  thia  ia.\]  inmiidity 
niiglit  not  Imve  IikpO  fi>llowpd  hy  a  rise  in  tta  escretioiL 

If,  ou  the  other  baud,  the  blood  la  kept  in  a  condition  to  hold  uric 
acid  m  RolulioD  by  supplying  it  with  alkalies  or  aalicylatcs  btifcrcliaDd, 
the  uric  acid  or  urates  taken  by  th*  mouth  paaa  jlmoat  at  unuo  through 
ihtf  bbod  into  the  uriue.  and  by  repeating  snd  varying  rhi>  do&e,  it 
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ifl  *uy  to  flhow  that  the  exuretbp  ts  proportion&l  to  the  amount  ingest^. 
ThuB  in  the  Journal  of  Ph\jsido(jy  (voL  xv.,  p.  167)  to  which  I  muBt 
tticr  f*>r  iiirthtr  ilgurea  and  dttaiU,  I  havti  nhown  that,  while  ii  niven 
doae  ot  ulicyltttt  of  soda  produced  in  five  days,  undct  ordinary 
oirtunvifADoeai  as  excretion  of  nric  jttfid  whicli  exceeded  the  leUtion 
to  arm  ol  1  to  ^'i  hy  111  grn.,  a  aimilftr  oourari  of  salicylate  taken  on 
other  6vo  di&V4  along  with  ii!  gra.  <if  uriu  acid  pfoiluoed  &n  excretion 
of  201  jrv-  ibavD  tbe  relation  to  ana  of  I— $X 
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It  doea  not  seem  to  me  that  there  le  any  renson  to  doubt  that  liit 
eictra  1:1  gra,  cxorctcd  on  the  lutter  ocaaflioa  came  irom  the  qiuatiiT 
ingestcdi  Qud  that  if  the  experimoat  had  heen  coatioued  a  dfl^or 
two  longer  1:hi>  whole  ot  the  \'2  grs.  would  have  be^Q  e3Lcr@t»J. 

Fig.  25  fthows  the  eQect  on  tite  eicretioo  ol  uni;  OJnd  of  ito 
dionera  coDsisting  of  soup.  Fish  and  tnf^at.  tukeo  oo  two  oonatfrutiT? 
da3^£.  On  the  Hth  uuc  acid  oxcccdod  the  ri^Lition  to  uren  of  1—^ 
by  uhout  I  gr.;  on  the  12th.  the  dny  of  tbt  tint  dinner,  it  ci:ic«<:ded 
'I  ^y  -I  S^  :  **o  tlitf  13th,  the  day  of  the  Rflcocd  dinrtpr,  by  ^J  a^; 
tm  thii  Hth  by  4  gra,  ;  on  the  liiTh  by  2J  gTK. ;  and  on  the  16th,  tht 
lar^t  day  of  tha  figurPj  by  1^  gir. 

It  ttppeare  then,  that  the  efEi-ut  o(  tbr&e  two  dinners  was  to  intrO' 
duce  into  the  body  nnd  paM  throoph  the  blood  sonae  15  grs.  of  uri' 
iLcid,  or  if  we  take  ofl  1  gr.  foi  each  ci  the  laat  five  diiya  m  the  fi^re 
on  the  i^uppofiltioa  that  els  uric  acid  was  above  urea  iiv  I  ^.  on  the 
Hth,  it  mif^ht  have  exceeded  area,  by  this  amount  on  the  foUowiog 
days  even  if  no  HOup,  ilah  or  meat  had  be^n  taken,  wc  still  get  10  pn- 
aj*  the  iutroduction  of  the  two  dinoKTs.  or  5  grs.  foi  eanh. 

Iq  a  pftpcr  in  the  Bntiah  M<^*<.W  Journal,  181*1,  vol.  ii,.  i>n  the 
"  Direct  Introduction  of  Uho  Acid  into  the  Body,  its  Bearing  on  the 
Prevention  and  Tr«atmetit  of  Dlseas?,"  £  have  pointed  out  th^t, 
]uda;inp  from  the  quantitiea  of  varioua  subRtancea  tAl^en.  and  tb^ 
qaantitiefi  of  uric  acid  or  xaathloa  they  onntain,  a  man  nuiy  e^\y 
introduce  nearly  2  grs,  of  tiric  auid  with  no  ordinary  dinner,  &nd  as 
we  ali^U  see  further  in  chapter  xyii.^  the  pi^rceatagca  of  uric  iv>id 
from  which  this  is  calculated  are  probubly  dvcldedly  under  the  tru 
so  that  the  introduction  of  4-5  gra,  with  a  fleaheater's  dinner  la 
no  means  extraordiodiry. 

It  appears,  then,  from  this  fijfure  that  uric  ucid  passed  almost 
directly  iato  the  blood  and  utiqc,  and  that  there  v&fi  no  firat  at^go 
oi  stimulatiou  due  to  the  blood  being  cleared  oi  uric  acid.  And  thta 
illustralsa  a  very  important  pointy  namely,  that  uric  acid  will  produce 
on^^  or  other  of  two  oppoitite  effects,  according  iia  it  Is  Introduced  vii 
GoaditloLie  which  are  favourable  t<i  ita  flolubility  in  the  blood,  or 
nt  verse. 

Now  in  fij^H   25  t)ie  conditions  were  di»tinctly  favouriible   1^> 
solubility  in  the  blood,  b<3caii0e  a^  I  ^(jnQrally  tnko  neiiber  meat 
wiui^  the  dlkalLoity  of  my  blood  rules  high,  and  uric  acid  was  already 
in  some  eiceaa  in  that  fiuid  on  the  day  before  the  first  dinner.     Tha^ 
frret  dinner,  therefore,  failed  to  fitimulst«.  it  failed  to  uvercome  th^f 
deprewtng  effect  of  the  uric  acid  elready  in  the  blood,  it  failed,  there- 
Fore,  to  labe  either  urea  or  aoulity,  and  the  uric  ucid  it  inti 
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passed  ftlmoet  at  oncp  into  the  blood  ood  addt'tl  ils  depressing  o!TcctB 
on  circulAtbn,  nutiition  aod  metaboLifm  to  tbose  ol  tbe  urii;  acid 
pretfioiiftly  there. 

On  the  13th  nlmost  the  s&ice  thing  occiaiied  ;  th^rc  was  agiiLa  & 
faJlure  of  siimLiUtioD  and  e.  lurther  ftill  of  uies,  and  h^tkltt  the  urio 
acid  lutroducoil  paassd  almost  at  once  into  the  hluod  and  uddi^d  to 
the  generiil  depression..  The  riee  o£  acidity  in  this  figure  is  very  aiight, 
And  WM  very  proWbly  due  to  the  rUe  of  uriDnry  acidity  which  excess 
of  uric  acid  produces  (see  p.  40  and  bI?w  chapter  vii.),  rHther  than  ta 
Any  leal  fall  In  the  alkalinity  of  th^  bEood^  But  those  who  eat  mi^t 
tiro  or  three  tinier  a  day  must  uot  ejtpect  that  they  will  he  nble  to 
iutiodiice  uijc  iicid  into  their  blood  in  the  direct  imimier  showii  in  the 
Qcfiirc  :  with  ligher  teidity  whiuh  Ihoy  ai'o  eortain  to  havo  pu  lon^ 
u  they  keep  veil,  the  uric  acid  iatrodnced  will  puas  much  more  slowly 
into  Bolnfion  and  be  much  more  RTHdiiaTH'  excreted  ;  a  dinner  of 
tbia  kind  w^ll  ^-t  aa  a  stimulant,  they  will  feel  better  and  stronger 
and  happier  for  it,  uud  nul^hxng  nill  peranade  them  that  they  Are 
doiua  them»elve«  any  harm  by  taking  it.  And  eo  long  aa  they  kcop 
well,  they  havp  decidedly  the  best  ol  it,  sod  can  point  triamphantly 
to  very  goni  results;  it  is  true  that  they  ate  (continually  incrodaeing 
rone^td arable  qiL&ntrtifi^  of  nnc  aeid.  which  remain  in  the  body  and 
codv  produce  now  and  again  more  or  lt£a  decided  reminders  of  their 
prrsence  in  the  aLipe  of  gout  or  tbcumatiam :  but  so  lon^  a^  the  Ut^od 
ia  kept  c\vai  or  moderately  clear  of  nriu  acid  by  continued  stimulation, 
there  is  no  freat  harm  done^  ami  they  may  salfer  aeither  frocn  gout 
nn  the  one  hand  nor  high  blood  pressure  on  the  other. 

Unfortunately ,  however,  in  the  ratural  course  of  eventa,  aa  old 
au?c  oomea  on,  nutrition  begins  to  fail,  and  furtbcr  stimulation  hecomea 
more  and  more  difficult,  then  JcohoL  morphine,  and  eocene  are 
perhapa  called  in  <mc  after  another  to  help  to  keep  the  firea  goin^ 
l>ri4;hUy  :  sit  firat  they  aueci^cd  ;  luteT,  like  everything  else,  and  eren 
in  Iirge  doeep,  they  fail,  and  then  cornea  ihc  Jinal  dtaadter. 

Uri>a  aikI  aeidity  fall  down  and  down  fnr  the  laat  time,  and  with 
thi>  the  long  [<ent  up  ^tore  of  LLraE-ee  break?*  it^  darnh  und  ruahes  into 
the  ctteuUiion  with  an  ovcnvhelming  flood.  Circulation,  nutrition, 
k&d  function  Are  »oon  rendered  nearly  impossiblcT  and  the  phyaio- 
logif^al  wrec.k  haA  a  chance  ol  deBtruoticn  by  some  of  the  moat  terrible 
ofTecU  of  the  most  severe  colhemia,  as  we  shall  see  in  the  following 
rhaplvTH.  If  it  escapes  the  ever  threatening  rocks  of  cerebral 
ta-morrhage.  it  may  drift  onward  through  some  years  of  the  diacom- 
lort  itnd  tuiaery  of  high  blood-prcaaurc  And  ciironic  Bright'e  dieeasaj 
to  rnd  in  uremia  <m  the  one  hand  or  hcait  failure  on  the  other. 
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Long  bcfoK  thia  slAgc  hns  been  reaoliod,  bovorot,  it  will  be  quit1^ 
obvious  to  onJookora  that  thfl  meat-Qati?ir  baa  got  far  the  worst  of  the 
Argument,  and  wUl  px^septly  havt  to  pay  a  t^Triblc  pricn  for  bis 
ftimiilante.     FigB.  2!x  and  2l3  show  »bat  bi^  meat  iJoea  for  bim,  Atvl 

how  it  dfflv*  it, 

Id  tbe  cbapterB  tbut  follow  wc  ahall  Rce,  Ilow  unc  odd  in  th«  binod 
blocks  tba  rapilUri^,  overwork s  the  h^nrt,  prevents  circulation, 
nutritioo  and  L-ombustion,  and  proJiK;^^  amemia,  and  bow  the  ^ffpct 
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T\^.  'i6.— Eb-fect   dh  the  EiCTBrnon   or  UaiD   Aoin  op  Liftaio's  Extuct 


of  auch  mi^als  aa  thooe  recorded  in  fig.  'J5  can  be  obaerved  by  anyone 
who  has  the  means  of  estiroating  either  tho  quality  of  Ibe  blood,  or 
its  rat*  of  circnlfltion  tbroufth  flu'  fapillari»s,  or  the  efleot  of  the 
cnpill&ry  eireuUtion  on  the  blood  pressure. 

Fig.  M  bhowa  in  tbc  same  way  as  the  previous  figured  Uie  effeola 
of  taking  meal  L'itractfl,  On  the  4th  unc  acid  ia  helow  urea,  urinary 
water  m  cunBc<|Uently  bigb,  and  ai^idity  stands  about  55  gre. ;  on 
tbe  Gth  :(  drarbma  of  Liebig'a  Extract  are  taken  in  the  course  of  the 
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(Ur,  and  the  eflect  a  that  viru  remnioH  st^^j^v,  unu  aukl  rises  quickly 
decidedly  nnd  water  cornea  dowu  c^iially  decidedly,  whil*  acidity 
'liiM  A  little  Ekhcvo  60  grs, 

Hore,  »gam,  juat  £ih  ia  fig.  'iS.  the  riw  ol  /icklity  waa^prebably 
finp  to  the  incrf4Lwd  fjUJintitir  of  urif?  aci'l  in  the  iiritie,  and  doen  not. 
t'how  any  diminished  fllkaiinily  of  the  hlood,  or  The  iiric  acid  would 
not  have  been  oo  freely  eiGratedH 
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The  rnt  of  the  figute  merely  nhows  thab  uric  acid  com^a  griidu- 
jdly  down,  ihrre  being  no  Fttrther  introduction,  that  acidity  fulls  nn^c 
or  Utt»  \u  (lArdlel  with  it,  and  th&t  urea  falla  ubo.  part  of  its  fall  beioK, 
tto  dcnibtf  due  to  the  dimitiiahM  m^taboliam  which  exceHs  oi  urio  acid 
in  the  blooj  produi^r^  (Her;  jihnpti^r  viii.)^  and  laJ4t,  but  not  leaat,  the 
water  \n\\%  i^nd  raoiaina  low  ihv  whole  time  the  uric  £,eid  id  high,  thuB 
anaiii  jjRiviDg  in  the  meet  ^hsohit^  mumer  the  obstruction  of  the 
fttptUAriM  t>r  Ui0  kidney  by  the  vxcvua  of  uric  acid  in  the  blood. 
H 


Hi 
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Will  anyone,  after  looking  at  these  figures,  venture  to  tell  me  that 
I  cannot  control  from  hour  to  hour  or  day  to  day  the  excretion  of 
water  from  the  kidney^  or  for  that  matter  the  circulation,  function 
and  nutritiou  of  every  organ  and  tissue  of  the  hody  ? 

We  shall  aee  further  on  that  what  coutroL?  the  flow  of  water  from 
the  kidney  controls  alao  its  exhalation  from  the  lungs,  and  controls 
also  digeptiou  and  all  digestive  secretions. 

Fig.  27  shows  the  effect  of  6  grs.  of  hypoxauthine  taken  on  day  2, 
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and  it  appears  to  increase  very  markedly  the  excretion  of  uric  acid 
which  rises  on  days  2  and  :t  in  spite  of  a  alight  rise  of  acidity,  and 
fidlfl  again  on  day  4  in  spite  of  a  fall  of  acidity.  Note  also  the  inverse 
relation  of  the  urinary  water  which  falls  on  days  2  and  3  with  high 
uric  acid,  and  rises  again  on  day  4.  as  uric  acid  comes  down. 

What  1  have  ju^t  said  about  the  previous  figures  will  apply  almost 
\vord  for  word  here  ;  the  hypoxonthine  does  not  appear  to  increase 
the  urea,  and  the  small  rise  of  acidity  which  we  see  is  heie  again 
probably  due  merely  to  the  excesH  of  uric  acid  in  the  urine,  and  not 
to  any  change  in  the  reaction  of  the  blood. 


It  thufi  afipvuifi  prcbable  that  the  nu^tabDlism  of  thn  Iiujuud  bmh'                  H 
cn&kf^  short  work  of  the  nhifht  ciHemital  difFereDi^eb  bntvi^ea  mi-mber^                  H 
of  tho  xanthine  yroup,  and  poeaea  tho  greater  part  of  them  throui^h          ^^^B 
■  h«  blood  flnd  mto  tbe  uriDe  aa  urrc  acid.*     And  one  verj  iropcirbLDt          ^^^H 
oun^^itJerHtioQ  fori-es  itflHf  [n  ht^rf^,  though  T  shall  h^VA  to  rr>tiirn  to          ^^^H 
It  ftgHln  lat^r  od.  rijinipiy.  Ilmt  if  iiiembeni  dF  the  xnnihint;  group  sre          ^^^| 
thus  converted  into  and  must  pmctically  be  reckoat<il  &a  uric  ^c'ld^              ^M 
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ihv    iMUfflfilitrD   of   t 

onlv  an  ttnperf^t  r 
tQio  ibc  botly ;  for  L 
lo  A  (.'onftidcrabltr  c 
niDuuDt  of  ufii'  ft<^i( 
ofdy  «A  «howiog  a 

E>t(  THE   ExciLKnTDEU   Of   U&IC   AciD   OF   SWAUJJW|Ar:i.                         ^^^H 

CtnuTS  OP  Capfeitsk,                                                                 ^^^I 

bi?  uric  fl^id  present  in  uuy  food  Rubstanoe  pivoa          ^^^H 
pcnnl  of  the  amount  of  yinc  acid  it  may  introdnca          ^^^| 
le  xantliine  and  hyp(i;taal}une  remain  une^lmintDd          ^^^H 
Kt^nt.     The  labK   therefore,  which  I  give  of  tha          ^^^| 
1  fmmd  in  vnrloua  ff>od  aubeitiinccs  must  be  taken                ^M 
[>art  of  tbo  urJu  uoid  which,  thasa  aubfitancoft  may                 H 

*  S««  iJaa  Irft,  ■*  Chem1c&]  Bulfl  Af  the  A.ulnuJ  Bciajr."  P-  l^^l-                                  H 

11<S 


iisr  jcnv-cvju-m  m 


mtntducc  itniy  :l«  bo4j-  ukd  important  sabatwioeB  vbcraJd  be  put 
to  th'^  znorv  valuAbir  phr^olofficaJ  tcrt  of  takiBg  Icbowb  qiuntitv 
bj  it*!  mouth.  &nd  cftimftting  th«  iDmettaed  czcretioti  of  tmc  Kid 
prrxiuced  a»  in  <h^  fiffura  I  un  noir  dornbto^  (see  chftptw  i 
aD«J  irii.j. 

AVith'n^ard  to  xftDthine^  I  BOt^  thMt  Biuge  tayt  (in  "Fknie- 
lofdc^  a[>d_PaihoJ(«kAl  Ch^mism-,"  WooUHdi^*B  TruMlatioii,  T09O, 
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f>.  'UK),  "  xuiilhini^  (H-f^iirM  In  Uio  large  iiuAntity  in  the  tiasueeaad  too 
i*tMa\]  t\Mi\niiiy  Ml  the  urine  to  be  eliminated  uncbftziged,"  &nd  Jig.  28 
nhiiwH  (hjit  il  irt  rliniif^rd  into  uric  acid 

Ariilitv  in  brlow  fi(»  i^m.  a  day,  luid  the  conditiona  art  faTOtmble 
f<i  l]|i^  Hiiliiliility  i>r  urio  acid  in  the  blood,  it  is  consequeatlj  oeftrty 
half  JL  gniiii  uhovr  un-a  on  the  2T]h-  On  the  28th  G  gre.  of  xanthine 
an-  taki'ti  imci  mw  uriil  rim'H  nhnrply  to  nbout  4  grs.  above  aroa  uid 
t-onitii  down  mpidly  on  tlic  l^Jth,  and  more  grndually  on  the  following 
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i\jkys.  Urea  ftkUs  from  the  beginoiog  to  the  end  oE  tkc  tiRurf^  veiy 
mucL  u&  it  does  m  fi^.  26,  uiLd  probably  lor  the  same  reuAoai^. 

Fig.  2\t  show*  the  effect  of  a  di^ae  of  10  grs,  nf  citrate  of  *^nCpine 
t*)f  ^  OEt  day  2,  namely,  ;l  m^irlicd  and  ioim^liiLte  riae  in  llie  excre- 
tion  of  uric  aniti,  vrhn^b  rKmuiua  high  nhovE*  ureit  on  all  aubflKquent 
cLav*  of  til?  figure. 

Od  day  L  one  aokI  exDReda  ursa  bf  about  1|  gra, ;  on  day  3  it 
cxceedf  it  by  morf  than  1  ^ra. ;  on  day  3  by  more  than  5  ;  on  day  4 
by  3  grs.,  aod  so  on. 

Eftre  then  we  huve  another  raemb^  oF  the  lunlJiiQB  group  (lor 
c«ffe44ie  IS.  rhnrnMNiily,  trinieLhyl  xftpthine — Leu,  prrv.  ri?f,  p.  175)- 
which  taken  by  the  mouth  markedly  increusea  the  excretion  of  afic 
Acid.  acd  the  amount  of  that  aiib^tancu  pasein^  through  the  blood. 
And  thi«  result  is,  I  beli^vo,  aboulutt'ly  coufitant,  for  aa  will  uppeur 
pre^crly  I  huve  beea  Me^  by  admiakterlng  caSdne.  to  produce 
pathologicsl  changes  in  the  blood  aimilar  to  tho^t  produf^i  by  uric 
licid  whi?n  takmi  in  otlier  furnw. 

Xh  imporiant  corollihry  follows  irom  this  ligiire  ahta,  namely, 
that  all  ve^tAb!c  alkaloids  aimiUr  bo  cafiein,  which  arc  chemioally 
ureidA  or  3faatkiu(»«,  must  be  rj?j^ardcrd  ad  poaaiblc  introducers  of  urio 
ai'id  into  the  body,  and  I  hau*>  alreftfly  mentioned  thip  In  c'bapterii, 
in  rvit-rttntv  to  the  effe;^  of  quinine  and  strychnia. 

P1|L  iiO  ahows  the  eSeci  of  touting  a  aheep'd  thyroid  gland,  and 
thu  *l«o  apparently  produces  on  the  second  and  third  days  after  ita 
Ukgestioa  some  plus  exoretioa  of  one  add. 

The  firet  effect  of  takint:  the  thyroid  was  u  very  marked  diureaia  ; 
Ih^  hrBt  dose  of  th^  gUnd  was  taken  at  l.'JO  p.m.,  and  it  did  not 
f[rMtly  iiffw^t  thr  urine  of  the  day,  which  was  44  cc.  per  hour,  but  ui 
Ui*-  nighf  it  TAtx  up  to  irU*  oi:.  per  luiur. 

Sut4-  thut  with  thie  big  dJuxeaia  thrni  wiia  a  ri^e  of  ocidtby  and 
urea,  and  that  the  tirio  aoid  cxocedod  thu  urea  by  alm^l  nothing, 
(IkAt  u  to  SAy.  thi^re  waa  no  uric  acid  pasain^  through  tho  blood, 

H«i4>  we  haVL^  Hhowu  iu  a  Tt^ry  marked  manner  the  primary  stimu- 
li eJfo'^t  of  thyroiil  gland  or  extract;  the  ftecondary  deprt^^ing 
't  voK  evidi'ut  on  day  4,  and  would  have  bei?n  still  more  evident 
uu  diiy  b.  but  for  the  druj^  which  h^d  to  be  taken  to  urnk^  it  poaaible 

BcBi  in  mind,  ul«o,  that  acida,  mereury^  iodides,  iron,  lead,  and  & 
luaJ  of  othvr  dnigs  which  ckar  uric  aeid  out  of  the  btood.  will 
pro4ui'v  a  umilar  rise  uE  urea  and  a  J^iinilar  dJurL^ala. 

Thr  v^quence  uf  cauaaliou  in  the  case  of  this  tigure  was  piobuMy 
iuaM-«W  a»  E0II0W&  :    eating  the  thyroid  gland  introduced  certain 
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mtroffODOUA  aubeUaccs  and  certain  jmda  or  acid  fialta  ;  tUuac  pro- 
duced A  Tue  of  uTGa  and  ncidity  ;  thifi  latiei  clt^arcil  aric  acid  out  of 
thp  hIof>d  ftnd  frf»i>d  thp  papiHariea.  With  tliii*  frepflnm  of  capillatip.'* 
went  ^  gennrfi!  (jiiickeuuig  of  lOEibaboLimii,  und  li  iurclmr  mi;  ot  are-A 
and  avidity,  and  the  relaxatiou  of  the  kidney  capillanea  allowed  nf 
&  profuae  djurcaia  bc^auaa  the  wntcr  hid  been  scanty  oa  day  h  tiixd 
Huid  had  beon  ncoumukting  in  the  body. 

On  day  3  uric  acid  exceeded  urea  by  j  gr.  and  on  day  4  by  more 
than  4  prji.,  and  it  would  no  doubt  also  buve  exfi^eded  Jt  on  d»y  5, 
biit  on  the  inorniny  of  this  day  there  was  oon&idtiable  htiad[k.:br. 
and  drugs  wliiob  brought  down  the  uric  acid  had  to  be  tak«ii  to 
f  uro  it. 

Note  the  Urge  ^xcrotion  of  water  on  day  2  when  urie  acid  la 
rloae  to  urea^  and  none  paased  through  the  blood,  and  its  steddy  IaU 
on  duhspfjuent  days  when  \inc  acid  row,  and  nUo  the  "jxtremHly  wanly 
wuter  ia  the  day  hours  o(  day  5,  when  thyre  was  a  hcada'.hc.  and 
no  doubt  an  cjcceifls  of  uric  aold  In  ilie  blood,  thcagh  the  nrtJJUd  e:(cre- 
tion  produced  by  the  drugfl  broiiRht  down  the  level  for  tbo  whol^^ 
twenty-four  bonrs  :  but  here  the  water  t'^lJs  us  iu  which  hourfl  the 
uric  acid  was  tcunly  and  in  which  profuse.  I  notice  also  in  a  paper 
in  Ihv  BrilM  Mr-dttnl  Jourjuil  (18^»T.  vnl.  i.,  p.  VMl]  it  \s  sUtwi  ihai. 
the  modt  liotivij  constituent  of  thyroid  gland  is  a  coioExiund  of  iodine 
(iodo-thj^in  or  thyro-iodin)  contained  in  the  thyroid  njaienal,  Hnd 
lh\e  ia  moat  intcrcnting,  as  I  have  juat  mentioned  the  iodidea  a  ffiw  llne^ 
above  s-s  resembling  it  in  their  action.  If  this  is  so  then  Chp  auljon 
«^f  thyroid  gland  may  be  retention  of  uric  acid,  an  abown  in  day  2  of 
lijj.  il^O,  followed  by  a  rebound  aud  plus  e,xcretion  on  days  3.  -i  and 
5,  which  eiactly  resembles  the  action  of  any  one  of  the  ^roup  uf  drups 
mentioned.  But  I  should  also  have  very  littte  doiibt  that  at  lea^t 
part  of  itaeficets  are  due  to  the  mtroj^'^Qoue  i-xtrautivtfa,  which  probably 
directly  inoressed  the  eicretion  of  uric  acid  on  duy^  ^.  4  and  &»  and 
in  which  it  :s  wpU  known  Ihut  these  g!f».nd«  are  rich  (see  Professor 
Foetera  *'  Teit-book  of  Physiology,'*  ed.  v.,  p.  T'lSJ.  And  as  we  shall 
aee  preacntly  in  patienta  treated  with  thefie  glands  ur  their  extracts, 
we  soon  pet  stronp  aymptomTitic  cvidnnci'  of  the  paaaitgc  of  an  exceao 
of  uric  acid  through  the  blood,  exactly  as  we  do  when  uric  acid  a 
taken  in  other  forms  (see  chap,  xii.)  I  and  In  my  experience  after  patienta 
have  been  taking  thyroid  for  a  lonjr  Time,  they  often  suffer  from  penods 
nl  depresaiou  both  of  ndud  aitd  body,  thene  beic^,  uo  doubt,  contem- 
poraneoUB  with  the  paeieagc  through  the  blood  oi  some  of  the  eixoesa 
oJ  uric  acid  they  have  bevn  introducingj  but  portlv  also  due  to  a 
Ti^bound  after  the  action  of  ths  above  iodine  compound.     We  fihall 
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hist>  att  tbftt  the  adiniit titration  of  thrraid  extiact  affects  the  i^om- 
pontioD  of  tbe  blood  and  prmpitatca  ntUcks  of  aogini  or  epilepay, 
jiiBl  ufl  in  fig.  'JO  it  produced  upio  aoid  heiidnrhe  (migrttiap)  in  injacll. 
atid  that  i^  acts  id  all  theee  cases  to  a  coneidorable  extent  in  the  aamc 
way  aa  uriu  acid  or  anv  member  of  the  xanthine  group  would  do. 
FtiT  fl  cftse  in  which  upathy  f<»llowcd  the  tiikiiig  i>f  thyro-iodin,  wee 
Bnttih  Mtdical  Jtntntil,  liHJd,  vol,  ii.,  p,  582. 

1  may  mantioD  also  bcre  that  others  liAve  noted  a  Ur^e  e-xorutioa 
uric  acid  in  the  iirinD  during  thjroid  treatment,  nnd  have  ai&o  !ie(.in 

le  lendency  to  ayncope  while  taldng  it,*  whi^h  facia  boar  on  what  I 
shidJ  have  id  say  pre^iently  on  this  aubJAcl,  in  chapter  viii.  MordhoTPt 
also  refers,  in  his  papir  In  Ztttstih.  filr  Klin.  Med.,  to  be  meritioiieLl 
in  ciLipter  v.,  to  the  fdot  tiiat  eating  c&Wa  tbymuia  greatly  inoreaeee 
the  excretion  of  uric  acid  both  in  the  gouty  and  in  the  bealttiy.  and 
thymus  lb  very  mmiJar  both  to  the  thyfoid  and  to  th^i  aplean  as  regards 
the  extractives  it  contiLins, 

I  may  >\Uo  rneDtir>n  th?tt  Dr.  W.  J,  S.  Jerome  has,  like  the  above- 
ikKDied  experiuiexiterj  found  an  int^reobeil  excretion  of  urie  ^koid  aa 
the  rcaolt  of  thymua  feeding,  and  cont^ludeti  that  at  least  some  p&rt 
of  the  doilr  output  of  uric  ucid  is  duo  to  the  a' I  ox  uc- holding  bodiea 
(i.*-,  xanthioee)  in  the  food  {Jo^umaf  of  PhySfAof/^jViiL  xsii,,  p,  J4e), 

The  same  observer  (same  Journal,  vol.  ixv.,  p.  98)  alao  found  a 
distinct  inereaae  iL  the  output  of  uric  ncid  from  feeding  on  Liebig's 
Extract,  thus  confiruiing  my  pievioua  results. 

Be  nlso  coQAider?  tbut  Miukcwslde  has  coDcluaivsiy  oatabli^Hed 
thjkt  one  at  least  of  th"  ^lUoxur  baj^s  (viz..  Hypoxjmt.hiue)  can  yield 
uric  Acid  in  both  doga  and  men,  wIltcIi  ugaiD  nnnliTiae  my  reauita. 

Hi*  ako  lays  that  nuclein  from  spleen  and  yeaat  inereaaes  nrie  noid  ; 
hut  I  would  remark  that  both  nplei^n  and  yeaat  contain  xanthine  (und 
as  regardfl  the  latter,  aee  Watt^H  '"  Dieticmary^of  Cliemiairy,'*  18^2,  Art.. 
XaDthine}, 

Dr,  Jefome  hIbq  yiiotcs  from  Koaael  tho  quantity  of  aUoxiir  baees 
found  in  hesh  boef ;  of  which^  caleulated  ae  urio  acid,  the  pcreentEVge 
IB  ~U641»  or  about  5'7  grs.  to  the  pcuad,  while  the  largest  quantity 
I  have  lound  in  beef  ia  about  7"0  grs.  f>er  pnund  \iip.t*  ehup.  Kirii.^_ 

A  pDiot  of  mlercttti  in  thif^  coonechou  in  nicnlirined  in  a  review  of 
the  tttunh  edition  of  this  look  in  the  Edinbftrg/t  iMedicnl  Jvutrud, 
Au^ual,   Iflfls,  p^  173^  mmoly,  that  *'  fudk  ^nd  ehtoae  aontain  much 

""  tffA/a  [A  HO  it  must  be  pretty  clear  by  this  time  thai  nuclein 


no 


XJRIC    ACm — COAl^fiB    III 


is  not  a  source  of  uric  acid,  for  1  v&n  take  every  day  for  moDtbn  and 

Vi^Ttt  tifc  tuijoti  milk  Hiid  (^beiMt.*  ati  will  produur?  from  300  to  400  ^r». 
o(  urea  vilbotJl  ^iittbi^  aoy  excess  uf  uiit^  ucld  or  the  trijubles  of  cii- 
rulatjon  ami  Dutriliou  it  prtxliicfd  ;  while  thf  aame  urea  value  in  He^h, 
6eh.  or  egg  would  produc-e  alJ  thofl«  troubloB  lu  a  fow  cbye,  to^ctln^r 
witli  ji,  ^Fcat  increase  id  tike  ^xorcljoa  ol  ufic  ftmd- 

Agarn,  Mo^^re.  Hopldoe  and  Kope  point  out  {Jcur»aJ  oj  Pftyai- 
ttl'*q^,  voL  xiiii.,  p.  i^'i)  Liiul  ihymuii  eylract  Vkheu  fratti  froiu  nuelvifi 
t^ubeti  ji  riae  tu  tbe  exf^rBticra  of  uric  acid  \  probably  Lt  ^u  u^L  itlur 
fri-?d  from  the  iUloKur  bfiacs.  On  the  otiicr  hand,  milk  and  cbeear 
t'cntuui  Daucli  nucleiu.  but  bcin^!  irue  from  jlUo^tit  basEs  do  no!  incrv&fit 
t]n!  Gxi^r«tii>D  o{  unc  auid  (see  tiko  mj'  remaiiks  in  lIle?  Journal  aj 
Phifsinifxpj,  vol,  xjfip.,  p.  156), 

The  iiohlIuhIuu  nwerof?  obvious,  ut  T  have  already  sug^e*l*id,  that 
nuuk'in  itMdl  doct^  udi  give  ri»t^  t^  uric  acid  vht^n  UigvoiMd..  while  tbe 
xanthioG  wbich  ]s  a&socinted  with  it  in  certain  tisaucs  dooa  eo. 

(iiajmis  (aa  mentioned  in  the  Epitome  of  the  British  Medic<U 
Journal^  September  10,  18li8J,  found  that  Liv^r  incrva»«d  tbe  uric 
flcid  more  than  a  rorresponding  quantity  of  musclp  tissue,  wbioh,  of 
course^  ta  juat  what  we  should  expect  because,  as  I  haw  pointed  out 
in  the  preceding  pttge«H  It  cont4iiaA  cuu^idorablj  more  uric  ouid  or 
j^tkuthine. 

ii^evcral  of  the  druj^B  of  which  i  have  been  epenking,  and  the  eSecta 
of  which  1  have  attributed  to  their  iictiun  ou  uric  aeid,  a^m  itupposed 
to  have  some  difeut  aetioa  on  tbe  heart  or  vea^k  or  both,  or  to 
iDflutncc  certain  centrve  in  thv  brain  ^nd  corfl. 

But  a  large  part  of  tblti  la  admitU<dlv  mere  Kypolheaia.  and  mtc 
mu£t  beware  of  taking  it  as  rcprescoting  a  proved  fftot. 

1  bj  ntj  mi^ans  wiEih  lo  aosert  that  they  have  not  theoc  aetboe  do 
the  vessel?^  aad  nerve  centres,  tuy  facta  will  not  carry  me  neurly  yo 
far  as  that,  und  I  have  no  intention  of  going  beyond  them,  even  by 
tiie  fraction  of  an  inch. 

But  the  fact  that  wc  do  aot  know  everything  i&  no  reason  why 
wo  fihould  not  obecrve  carefully  and  argue  logically  tm  to  the  requite 
cif  our  observ^tioui^ 

To  flay,  for  iuBtatuje,  that  &mal]  doses  of  opium  in  proJueing 
meotal  fitimuktioii  and  wolbbcing  act  dtrct^tJy  on  tbe  vedHE^Ia  or  nervo 
ttMnim  Iei,  I  iLiiik,  to  talk  nomsensG  and  make  two  cauaea  for  one  effuot 
when  one  will  su£icc. 

Upturn,  tie  I  have  bhown,  ckare  the  blood  of  uric  is,cid,  tbuu  freeing 
thv  eapillariefl  all  ovor  the  body,  nnd  aftcring  the  ciroidation  frota  Xht 
ortiwn  of  the  head  to  the  sole  of  the  foot. 
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TLp  nlbtTBd  cerebral  function  U  either  dup  to  the  altered  oitculji' 
iiau  ur  it  is  juf{w  If  it  is  not,  th^n  why  dcxfi  i^vt^ry  oiu*  oF  the  long 
Iwl  of  J1U17  mej^Cioutid  abuve  1^  cleaibg  ihe  blood,  oi  uiii^  acid,  and 
kfwefiit^  the  blood  prt^iiure,  produce!  tlie  same  or  aimilaf  efTeots  on 
the  cerebtftl  functujji  ( 

Do  tfuch  drugs  4s  copper,  ziac,  meruurv,  HJiver^  UthU,  ucida  aoci 
(ipiutu  mU  Bflect  th?  vcsa^Ib  or  tK<^  nerve  substano^  in  the  sain?  way. 
or  la  f-heir  actioQ  dur  To  I.IjjlI  wlurlk  ifn  ulouf-  oortinioii  tu  tlif^.m  ull — 
chtir  eilcGt  on  the  aoJabilitj-  vf  uric  acid  in  the  blood,  tiod  co  oa  the 

Whetj  *ny  of  these  drugs  prtMltiee  rc?ultJ-  whiuU  differ  abaolutoiy 
from  Iboae  produced  by  all  tii&  drugs  wljieh  h&vii  a  comrnoji  action 
wilK  them  on  iiric  acid,  theo  some  other  explanation  of  their  action 
tnusi  b»-  founds  but  1  am  at  prtiseat  only  cooueroed  with  their  Goamion 
oirttuti, 

-Xii  regards  opium.  1  have  »how&  that  if  it  ifi  ^vec  Then  there  is 
diurrba^Q,  or  uhna  the  alkatmily  of  the  blood  is  very  hij^h»  it  will 
luvn  difficulty  ic  redufjing  the  alkalinity  ol  the  blood  ^nd  atfoctbg 
tlti<  solubility  of  urit;  aizid,  and  under  thi»e  circumstaiuMTs  its  wiual 
fJIa^U  ujiou  ceri.'brul  function,  ah  aliw  upou  mun^'le  function,  ^oii 
Um?  faU^^de  it  gives  nsp  to,  will  be  remarkable  by  their  mott'  ur  looa 
complete  abucooc  ;  but  when  opiLim  hae  thiu  failod,  a  drug  aucL  aa 
nicroury,  wbioh  oloaM  the  blood  ot  uilo  aoid  by  the  ditect  Form^tioD 
r4  an  [Qfoluble  compound  with,  it,  and  is  therefore  indisp^ad^ut  oJ 
ttlkulinity  and  aj^idity.  will  auci^&ed  (sue  Fatigue,  chflp.  viii.j. 

All  the  drugft  juat  Lnentiored,  aad  luaoy  morv  that  c^^ledr  thv 
blood  o!  uric  acid  oud  u)t«r  the  circulattun  of  the  whole  body,  aHecE 
WBl  the  cercbtai  function  merely  but  the  action  of  evory  gland  and 
ttMa«  in  thu  body,  thufL  iooreaaing  the  formatioTi  and  esLcrction  of  urea  ; 
but  d  their  action  on  urio  acid  is  prev^nt^d,  th^ir  other  nfiucts  fail 
to  appear. 

TbnH  aalieylatCF<  t^auH^  diureHift,  hut  nol  uhile  uric  ncid  ts  high, 
ouly  when  it  ia  coming  doivn  on  (lie  aecLjnd  or  third  day  of  their 
Miion  ;  vthxlt  uric  acid  i6  hjgh  ucinary  water  i^  Dcanty-  On  the  other 
baoJ.  druga  vhich  clear  the  blood  of  ufic  acid  at  once,  produec 
diittMt*  in  a  (^^  liouia. 

[t  ia  again.  1  think  abhurd  Ui  sny  that  any  of  thi^  drugs  I  hnve 
Mipokaa  of  produce  diureKiri  by  acting  on  the  rermi  epiUidlum- 

H  it  19  aaid  that  tUt?y  a^t  on  the  renal  iresfiele.  and  not  only  on  thu 
mwJ  tmboIb,  but  on  all  the  othi^r  vcAdcb  of  the  body  at  the  aamo  Uxaa^ 
J  flboiUd  OiSvr  no  objection.  ■'  •    fl 

But  to  aay  that  the  anbatAncoe  bciongiiig  to  this  birgf^  groiip  (only 


122 


UhlC   ACID — CHAyTEB   III 


a  f^w  of  whicb  1  ha,ve  m^ntion^  and  givon  ligures  of)  ^vhicb  have  the 

()ow«F  uf  liimioiBhiDg  the  cKcri^tioa  cf  uric  acid  in  th<^  urin<?  lijid  d^jir- 
iop  the  blood  of  it.  produce  diuresis  by  arliiig  on  l^hc  rHTift)  epitheliuni, 
mt^tjil  Ifriliiaac/  and  wuU-bung  by  aoting  on  the  nerve  c«ntr&^, 
incrcaaed  Hovf  both  of  saliva  by  atting  on  the  saiiv^^ry  tpithelium,  [in4 
of  other  oxorotiona  bv  actinp  on  the  cpjla  of  the  itom^Wib,  intofltinca, 
liver  aod  skin,  iacr^a^ti  of  urea  by  aotiog  on  the  niitscle  fibre,  ami 
increusf  of  expired  w^ter  by  acting  on  the  pulmonary  epitheJiimii 
and  \g  ignore  while  we  say  ihis  LliaL  the  whole  of  Uies«  substanues 
free  the  tuiiillariea,  lower  the  blood  prewure,  and  bo  aSect  the  cifciiU- 
tion  from  end  to  end  of  tho  body  and  through  all  its  tiasues,  is  to  talk 
the  moet  absolute  nonsense,  to  ULiikc  the  straight  crooked,  aod  tiu^ 
tiimpte  complex. 

Tn  the  case  of  any  **ingli?  one  of  these  Huh^laiiCBS  which  hnn  the 
power  of  diminishing  die  i^Kitri:tioD  of  urie  iLcid  and  aa  a  result  uf  rhJa 
(for  it  occnra  constantly  in  physiology)  inoTGasing  the  e^ccrvtion  of 
water,  it  is  easy  to  show  that  it  increawf*  not  only  thr  iiriac,  but  aIso 
the  itwcat,  saliva,  and  all  digBBtive  secretions  j],nd  fuac^tion^,  miAreai^a 
the  water  given  off  from  the  hmga,  raites  the  t^raj^erature  of  the  skin 
and  (^xttE^mitiiK,  and  Jn4.Teu!4e^  lh»^  formation  uf  urea.  Thus  dominaiiug 
Ihe  phenomena  of  fatigue  :  aud  that  ail  ihia  ia  uonteinporanuoiu 
with  a  general  freeinj^  of  uapiUuriea  and  a  fall  of  blood  prr,amite,  and 
thai  everything  that  produces  theani  two  l^al  will  olao  produce  all  the 
other  efleets. 

In  Gg.  23  we  aee  the  rise  of  water  and  alao  the  rl^e  of  urea,  aod 
similarly  in  lh{.  2'i  iht^rv.  ]b  a  rl^e  of  ureji  as  well  hh  r  ri^e  of  water 
when  ivna  acid  ia  brought  down  by  iodidea  ;  a  smuQar  nme  of  wat['.r. 
oonlempoian^oas  with  the  clear-ince  ol  the  blood  of  uric  aoid  aad 
the  rapid  improvement  of  the  blood  docimttl,  is  3eoc  in  the  case  ol 
th<?  pati**ftt  who  took  iodide  of  mi.Tcury  for  ohlorosin  (fig-  37). 

We  ahull  see  alefh  in  many  other  places  that  this  Bame  iodide  o* 
mercury  b  (jerhnpft  the  most  powerful  drug  we  have,  and  the  one 
on  which  we  can  moat  depend  U}  cleat  the  blood  of  uric  acid,  and 
oounleroot  most  ol  its  ctfcote  ia  the  rauaation  *ji  diaeasc. 

But  oven  this  drug  \^'ill  fftil,  and  may  fail  ipnominioualy,  if  it  uausee 
flolivfttion  add  gastro -intestinal  irritation  and  diarrhtoa,  for  ilie^v 
trrHihliH  iilwayn  deprer*s  urea  Jind  ntidiry,  and  incireHse  the  alkalinity 
Iff  the  blood,  and  they  wdl  alao  Lliminii^h  E^h*^  absorption  of  the  iodida, 
and  und^r  the^  ciTcumstaace^  tht  colltenaia  ami  it6  eSect^  will  continue 
in  apLte  of  the  drug,  and  you  must  now  get  the  stomach  and  inteatiaefi 
nto  proper  order  before  you  will  have  any  power  to  diminiali  tho 
(-xcroiion  of  mtic  acid  with  drugs. 


FOKUATiOK    AND    EXUlLBTJON   OF    UBIO    ACID 


193 


Ttke  prim^i^  atimul;iut  uction  of  uric  uctJ  aud  ita  (xinu<rnorti  \n'U\^ 
titiui  in  evidence,  and  it.  beins  also  clcurl)'  pi^ved  that  thi*  19  due  to 
their  interfcriiu»  for  a  time  w'itli  the  solubilitv  of  aric  acid  ia  tho  bloocl^ 
we  are  in  a  position  to  explain  fompletely  ths  primary  atimulftting 
pffwtw  of  tea,  coffee,  cocoa,  RiiiitanQ,  beef-tea,  meat  extracts,  soupa 
licd  (byroid  eitrart,  also  tb^  use  of  such  thing'*  nf*  pigRon's  dung  ;n 
■nrient  pte^riptiotLs,  and  a  dr^u^ht  of  chiUr-t  tirine  OiS  a  stimulant 
by  dome  nations  at  the  present  day. 

It  !£  a  point  cif  no  littJe  interest  that  thm<i  atimulatinj^  effocta 
Me  in  all  ch^a  due  to  one  ind  the  Bam?  ehemical  aubstance  and  are 
product  \n  oxaotjy  ibc  seme  wfaj*,  and  that  thi^  ia  also  followefl  latrr 
OD  by  depression.  wbirL.  retpiirea  fiirtlier  stinialnULin  tn  remove  ib. 

I  am  indebted  to  my  friend,  Mr.  H.  B.  Meakin,  formerly  houai? 
surgeoD  Mnd  bou-^c  phyv^^ician  at  the  Metropolitan  HoapiUh  for  tho 
ifltrre^tinir  inionnation  that  in  Morocco  the  popular  remedy  ior  severe 
fright  in  a  child  is  a  drink  of  urine,  preferably  that  of  a  virgin.  I  will 
merely  remark  tbit  tf  hy  a  virgin  Ja  meant  a  youn^j  girl  recently  arrived 
at  puberty,  her  urine  would  probably  contain  more  uric  acid  then 
than  at  any  other  period  of  her  life  (ate  fig,  ot^i)- 

I  am  also  indebted  to  Dr.  Ruehton  Parker  for  a  reference  to  a 
papei  by  Dr  K  N^iale  in  "  Kood  end  Sanitation, "  June.  189L  p.  1^5, 
in  which  he  snvA,  "  In  Soutb  Amer^eu  the  urine  of  little  boyH  is  spoken 
of  highly  aa  a  HtimuUnt  in  malignant  small-pox. 

"  Amonjj!  the  Chlneee  and  MaUya  of  Gatavlu  urine  ia  very  5reety 
used.  One  of  the  worat  casea  of  epistasla  ocaasd  after  a  pint  of  frtwh 
ttrine  waa  dnmk.  nlt.houch  it  had  for  ^^i  houra  or  mom  rroiatcd  every 
form  of  Kuropean  medicine.  This  woa  by  no  means  an  unusual  result 
of  Che  uae  of  orine.  as  I  was  totd  by  manv  of  the  natives.  A&  a  stimu- 
lant  and  genera!  pick -up  I  have  often  neen  a  glaas  of  child^a  or  youni^ 
pirr*  uriue  losaed  off  with  ^eat  guato,  and  apparent  bfuefit.  Dr. 
HA9tm^'  report  of  tbe  value  of  the  excreta  of  rpptilee  in  16G"3.  in  the 
LteAtment  of  phtluaw,  will  abo  bo  fresh  in  the  recollection  of  the  older 
member*  of  tbc  prnfeapion," 

Aa  regards  the  epiataiia,  The  urine  bad  no  doubt  exactly  the  aame 
efl'^^t  aa  ihe  iodide  of  mercury.,  of  the  vahn?  nf  which  in  other  forms 
ol  bwmorrhiLjUie  1  bhiill  have  to  epeak  presently,  r.c.  it  cleared  the 
blo^d  of  uric  ntid,  and  lowered  the  blood  pressure;  and  icpiJIee^ 
excret*  m  pLtLisis  mit  in  the  flume  way  a»  meat  diet  und  other  thioflH 
of  ivbich  r  shall  have  to  ^peak  in  chapter  a. 

1  would  also  remark  in  passing,  that  fright  ia  a  powerful  depresftiifit- 
and  generally  upwta  digestion  »tml  metfiholiarri,  producing  colIicmiiL 
(hence  its  common  connectioD  vritb  the  oain:l  of  ehoruu*  iter?  cbapter 
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svi.),  And,  H  draughl  of  urm«  or  &  doae  oi  uric  odd  would,  ^  eomc  of 
the  pet-ceding  figures  filiow,  bo  a  VQiy  good  waj  of  clHuring  Ihe  hfood 
of  uric  acid  and  putting  a.n  end  to  th(^  d^pre^fiing  effects  of  fright: 
aiuicjfll  anv  of  the  jibuve-iuontioncd  aiimuijLul^  lil  dixi\y  \xav  would 
do  A9  well,  but  poMibly  iu  Morocco  uiiui:  is  mot£  fMi^y  to  obtain  tlmn 
vao&t  of  tile  otbiTd, 

1  have  aho  hoard  from  my  tncud.  Mr,  G.  S-  HaTnee.  of  an  inter- 
c»tia^  ca&e  which  ht^  saw  whilt^  iGsideut  at  Addeubrooke'e  Hospltcil, 
taiubridg*- 

It  viaa  that  of  u  blaoluniitb  of  middle  age,  suf^criog  from  anouriam 
oE  fhc  aopta,  who  giivc  a  hjfitor>'  of  hsviug  suftercd  from  severe  re- 
current Bote  tbroat,  '^wliich  frequentily  went  on  to  quinfl//^ 

At^  thia  occuned  very  ^^qncnlly^  he  waa  prepared  to  do  onythmg 
to  be  free  fiom  il,  and  bo  was  advisod  by  a  fmnd  to  apply  to  a  gip^j 
who  said  she  knew  a  certain  cure.  On  asking  her  she  directed  bim 
"to  make  hia  own  walej  aud  drink  it/' 

The  blockamilh  djd  thia,  and  both  drauk  Jiifi  urint?  and  ^nr^ied 
hitj  tljroat  with  it  with  such  bracht  that  be  waa  b!\>ay!4  itbJo  lo  i:heck 
the  dis^^BG  at  its  ouBot  on  future  oocai^ioiLB>  The  qunntity  of  urino 
tukrn  was  two  or  Ihret*  tumbler».  This  h  ako  very  interesting,  lor 
the  ri'ktioij  of  recurretit  tonsillitiH  to  fafigue  in  gouty  Mud  rbeutuatic 
hubjei.-1j)  18  uell  known,  and  fatigue  is  accompjiaiod  by  colbemia,  and 
the  draught  of  urine  would  clirar  up  ihia  i^oUuruiia,  just  as  do  ihe  iron. 
mcfcuiy,  4c.,  we  more  commonly  u.sc  for  thia  trouble.  Hence,  prob- 
ably, the  value  of  feeding  up,  boef-tou  and  meat  extructs.  Jtc.,  in 
luch  oasoB. 

These  tig\irea  (24  to  30),  thiic,  practically  show  :— that  uric  acid  and 
many  Bubal-auoes  cheinir^lly  related  to  it,  aa  the  JtanuhlneeL^  alkaloiii^ 
aod  pUimjiin&A,  when  tjikeu  by  the  mouth,  whether  iu  food  or  as  au  ad- 
dition to  foExl,  pas.'i  into  the  blood,  and,  when  tlic  Gonditioaa  in  that  liuid 
ore  fuvourabk  to  tht^ir  solubility,  remain  tlieto  till  they  are  excreted 
in  the  urine  ;  thut  they  are  noC  i*>  any  appreciable  extent  coov^rlod 
{as  wa^  supposed)  into  uroa  ;  that  the  rise  o|  urea  whli^h  Theao  Bub- 
r^Umees  produce  i*  aecondary  to  the  rbe  of  acidity*  which  the/  also 
produce;  and  Lhat  other  aeide  wbich  introduce  no  nitrogen  into  the 
budy  produce  a  similar  riae  m  tbe  cxtretlon  of  uroa^ 

I'rom  three  (acta  1  think  we  may  draw  a  few  peiierul  concluaiona- 

Firdt,  that  the  amount  of  uric  acid  in  tbo  blooil  of  m4n,  and  pro- 
bably of  uniuL&le  alHo^  i^  not  a  m^re  matter  of  chaaue,  but  is  iilwayfl 
i^ubJKct  to  ceriain  definite  rulc^,  wLicii  lu  my  miad  i^ao  be  Aunuiitxl 
up  by  aaying  that  (he  amount  of  una  aclil  in  the  blowl  is  propor- 
tional to  the  solvent  power  of  that  iJuid  for  uric  acid  tind  it«  anlta. 
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1acrf?ftS«  d  solvent  power  mcAiiB  inctcose  of  ivate  in  the  blood,  ao 
looK  fis  there  ia  urate  aoywherp  in  tkn  body  to  be  diaeolvuH  ;  ancl 
Kj*  imtlnencing  the  solvent  power  of  t!ie  biood  we  oan  iniluumM:  within 
limitB  the  amourit  of  uric  acid  it  coDt«iiiia;  we  oao  abo  fnAuence  it 
indirertly  hy  the  amount  of  iLfic  acid  we  introduce  ready  formed  in 
tht*  food. 

Second,  exceaa  of  uric  acid  in  the  blood  means  contemporaneous 
exccaa  of  uric  acid  ovei  urea  in  the  urine  :  bul»  since  the  urliifi  lo  the 
biftddcr  mft/  bp  a  mivtnre  nf  orines  excreted  undnr  several  different 
ooodjtioiis  of  blood,  it  must  not  be  (ucppctcd  that  the  amount  in  tho 
two  fluidh  will  correspond  too  olosely. 

ThiM  rule  probably  haltU  in  all  caaea  in  jjhysiology,  but  in  imth- 
olo^  there  is  at  lea^  one  weU-marked  cj3cpt;on  to  it.  namely, 
nephritis  ;  for  in  thi^  condition  the  alEfblioity  of  the  Icidrey  is  prob- 
ably diniici^hed  by  tb*i  irritative  ptoctfifiefi  iioinR  on  in  it,  so  that 
(here  may  be  (aad  uouording  to  Ptofeaftor  v,  .laksoh  there  ia)  e.TOeaa 
of  uric  ai?id  in  the  HTond,  and  yet  it  may  be  unnble  to  pusa  the  liidn'-y 
into  the  urine.  Hefic*-  we  may  grrt  in  nephritis  chronk;  ret^^ntion  of 
uTfttsi  and  chronic  i^ollccmia  {of  which  the  Btgm  are  well-marfced) 
without  execsfl  of  iirat^  in  the  urine. 

Probably  ihi  kidney  is  ono  of  tho  placca  in  which  acids  at  once 
(?aus^  a  r«t<>nTioD  of  uric  aeid,  and  we  perhaps  spq  no  Instanoi?  of  this 
in  the  relatively  large  amount  of  urif;  acid  in  the  kidney?  o!  the  dog 
tn  whieh  J  ailtninJsrffed  hypoifulphitc  of  soda  (p.  S3),  the  umall 
>iinnunta  in  ita  blood  and  arine  bein^  rcdult^  of  Ihis  retention. 

Third,  the  quantity  of  iiratc  in  the  various  orgaos  aod  tisauca 
seems  to  staml  in  a  certain  order  of  proportion  :  thiis^  the  liver  iLnrl 
uplepu  have  moat,  the  kidneys  deeidedly  Ipss,  and  the  muscles  least; 
th*  qunnrity  in  the  blood  v;iriGs  considerably,  but  it  alwaya  contaia^ 
Irtui.  oftrn  mnrh  leaa.  than  the  liver  or  spletm  fronv  the  aamf-  body. 

The  (|UAnlJties  found  after  dejtth  in  the  blood  again  bear  fairly 
t^vftmtc  relitions  to  certam  di^aae.^ ;  m  pneumonm  cases  there  la 
blmost  sure  to  be  a  hir^e  quantity ;  but  in  moninpitis  and  other  caeeB 
in  which  the  tempprntare  is  high,  and  ming  at  death,  there  will  bt- 
vpry  liitW  ;  again,  in  deuth  from  chronic  wasting  diaeasp  there  will 
be  tt  good  dcaj,  especially  if  there  nro  urate  deposit*  in  the  joint*. 

In  the  rase  jn  which  the  kidney  contained  so-called  uric  acid 
mfarciH  the  ti-mpeTaturc  waa  hi^h  and  rising  at  death,  which  was 
du<  Ut  martsuiuft ;  we  should,  thcrclore,  cjtpccl  very  little  urate  in 
Ihe  biowl,  Wfcii^p  It  had  been  driven  out  of  it.  and  the  infarcts 
in    in*"    kidney    probably    jihow    uh    one   id    the    places    into    which    iT 

hod   b*f.|]  dnven.  there  beingn  in  fact,  a  gout  of  the  kidney,  thia 
P*"^'y  6p<>ifl  i*w*oodary   to  the  irrilation  of  previous  coUwmis. 
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It  thus  secma  to  me  to  be  procticallf  cartam  that,  when  uric  aoid 
19  found  in  oxr«es  in  the  blood  niter  death,  it  vras  in  excess  in  that 
fluid  at  the  t'tiaa  of  dt^httli,  and  was  pa^fcg  froiD  it  in  excess  in  the 
urine :  and  the  ejccn4t»  in  both  fluids  is  due  to  the  action  of  the  ftftme 
I'fiusep  vrhii;lj  cltit^rmine  eioeee  in  ihem  during  liic 

I  have  ahowD  that  1  can  alter  the  amount  of  uric  acid  in  the  uriue 
ut  any  timef  and  that  in  addition  to  the  above  argumotit  I  have  good 
*'Iii»i<JBl  reasoni  for  believing  that  I  alter  at  the  eame  time  the  fiiDount 
in  rhp  bloo<l  ;  thst  when  1  increase  the  amount  in  the  blood  by  giving 
yn  nlkjili,  I  at  once  bring  about  obstruction  of  the  Rapillorjes  through- 
out the  body,  thujii  raiaiug  the  blood  proASure  and  slowing  tlie  heart, 
Hnd  causing  dciicictit  cJrcLilation  in  Dumcrour^  organs,  the  effect  of 
wbii'h  16  Eoon  visible  in  cold  r^uHaoe  and  e^tremitiee.  mental  depree- 
aion  or  headacKe,  and  t^anty  urine  containing  a  relative  exoeJ^K  of 
urie  airid. 

If  I  uow  reverts  the  process  by  ^ving  an  ai.'id  I  at  once  fr*^  aII 
tbe  capillaries,  and  the  uric  acid  i^  driven  out  of  the  blood  into  the 
liTfr,  apleen,  joints,  &a.,  and  if  muoh  o!  it  ie  acnt  into  the  latter  it 
geneTnlly  r«nderfl  ita  preaenca  clinically  evident  by  a  cortjiin  nmount 
of  shooting  and  pricking  pain,  or  more  severe  irritation  up  to  diatincT 
nrtiiritia;  the  free  uflpilluries  allow  a  lowering  oF  the  blood  presAure 
Hrtil  ihe  heart  quickens  its  pace,  the  surface  and  extremities  become 
warm,  the  mind  ia  clear  and  tranquil,  the  urine  increftsea  in  qoaotiiy 
and  ^howe  diminiabed  uric  acid. 

The  alterations  in  the  amount  of  uric  acid  in  the  urine  so  produced 
are  ulterution^  of  excretion  merely,  and  the  quantity  to  be  found 
in  the  blood  at  any  time  depends  on  ita  aofveot  power  for  uric  acid, 
the  amount  daily  introduced  in  the  food,  and  the  uniount  previously 
stored  in  the  Urcr.  spleen,  joints  and  other  tiasuea  on  which  tlie 
solvent  can  act.  When  the  alk&limty  of  the  blood*  (i.e.  it«  polvent 
po«-er  for  uric  acid)  is  reduced  it  contains  little  or  none;  but  when 
iTt  altalimty   is  increaBod  it  may  contain  a  voty  large  t^uanlity. 

A.S  I  have  previou^tly  pointed  out.  &U  HuctuattooB  in  excretion 
tdken  over  a  long  period  of  time  practically  balance  each  otlitr,  gjvinp 
a  rc3uli  neac  wluit  I  believe  to  represent  the  real  formation  of  uric 
acid,  vk£.,  I  of  uric  aoid  to  rsO  or  35  of  uroa. 

Though  the  large  exeretioo  «if  uric  acid  ia  aplenic  leucoovthnemia , 
for  instance,  looks  for  u  time  like  ej:ccB«ive  formation,  it  ia  probably 
merely  the  pfushige  out  of  the  body  of  Urge  amounts  of  uric  &cid. 
which  wore  retained  in  the  early  febrile  elages  of  the  diaftase 
Thus  in  a  caae  of  thiB  kind  which  I  was  able  to  eiaioinc  after  death, 
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T  found  ib  the  Erlood  01)  per  cont.,  a  very  Urge  liver  aad  s^lneo 
uontaincd  betivecn  them  100  prs.  of  it,  there  were  iir&tf>  calculi  in  oao 
kidni^v  and  eroaicii  in  tbe  ^oat  toe-jointT  but  no  dc^posits  of  urat^ja 
thw*  (see  "  Sr.  Bartholomew's  Hospital  Pasf-vt^rteni.  Book."  cnfie  of 
N.  T..  age  32,  April  25,  18y2),  Htire  t.he  urate*  wert  beinjf  dissoivftd 
and  pLfiaed  out.  and  some  of  theni  uuFartunately  got  dejioHit^d  in  the 
Icidctcy  on  the  wav.  and  probably  tht  liver  and  spleen  contjtinad  muob 
more  urio  acid  earlier  in  tbc  dt^^eo;  for  ia  these  caae&  we  know  that 
there  arc  often  intercurrent  pyrexial  attaeIcA  during  whioh  the  spleen 
enlarges  (see  Luttcet,  vol  L,  18y3,  p.  \}*i3).  and  during  which,  1  would 
»dd,  rlie  awrt  of  urates  in  the  liver,  spleen  and  ji^inl*,  anil  the  body 
generally  is  ioureBtsed.  So  that  ivhUe  I  do  not  d^uy  that  a  proceEe 
oE  which  I  have  no  knowledge,  vie,,  cxceasivc  forraation  of  uric  acid, 
may  n<>v(>rth^loBB  occur  (in  e.^i^uHS  that  ifi  of  the  usuaJ  relation  to  urea), 
]  am  in  a  poaitiop  to  aaaert  that  I  believe  all  mv  reaults,  as  wall  lu  Itioae 
of  Professor  V-  Jakftih,  mn  bp  exjilaincd  by  fluctuntionH  in  e)ccrption, 
aidi^,  aa  ia  generally  the  case,  by  more  or  leea  c;oostaut  introduction. 
aad  further,  that  all  the  reaulta  which  can  be  produutd  by  druga  are 
in  favour  of  this  explanation,  but  arc  quite  inescplioablo  oti  any  theory 
a\  fxeeeaive  formation  or  deticieut  oxidation. 

Uj  for  iustanee,  the  pine  eicrettou  of  uric  acid  under  alkalie«  or 
salicvlatpB  ^figs.  Ti  and  8)  is  due  to  a  plua  formation,  why  dm*a  it,  pxcppt 
under  pathological  ccnditionii,  not  contiout:  for  more  than  twi>  or 
thrw  days  i  And  oven  in  pathological  conditions  it  doea  not  oontiuac 
long,  for  in  the  case  ol  spletiic  leucocythiomia,  of  wbieh  1  privc  notcH 
in  chapter  x:i,.  a  course  of  aalicylat*  oi  soda  sensibly  diminiflUcd  the 
vxuf^tioc ;  while  at  the  first  adminJatrntion  of  the  drug  I  got  excre- 
tinn&  of  1  of  urie  acid  for  12  of  urea,  it  gradually  diminished  aa  tbe 
dru^  wa*  cootiuued  down  to  I  to  24  or  Iwas  ;  in  other  words,  tlio  al^jiert 
of  urate  in  thr  body  were  alowly  being  reduccd- 

The  facts  pointed  out  above,  aamely.  that  the  liver»  spleen.,  and 
joints  contain  Urg«  amount}^  of  uric  acid,  are  in  accord  with  Sir 
A.  Garrod*^  th^ory^  and  with  luy  explanation  of  my  reaulta  ;  and  in 
Accordanetf  uiih  Th>?«e  ihe  amouut  (u  all  Uieue  organs  and  ti^aue^  can 
bii  increased  or  diminifihed  at  pleasure. 

That  f.hif  expl^ufition  aatmfaotorily  accounts  ou  the  one  hand  for 
tlie  wi^lbknowu  ph^'siological  duttualiona  in  the  exoretion  of  una 
acid,  and  on  the  other  for  the  previously  recorded  relationa  of  a  wholu 
wrim  nf  diiM^aat^^.  as.  for  iiiKtunci'.  the  aliemfliioo  of  gouty  arthritia 
tt.f..  rr-tentJon  of  urit  acid  gumg  on  lU  the  joints  and  ita  absence  from 
ike  blooJ),  with  auch  diaeaoca  jxa  headiiohc,  epilepcjy,  mental  deprea- 
aionn  and  gtyco4una,  with  ^xceas  of  uric  aeid  in  the  blood  jind  urine. 
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iThe  artliritiB  coireaponda  with  free  oapilJaries  and  low  tevieion  pulse 
to  Absence  of  urif  ufiid  from  rh^  blood,  and  the  latter  di»^fl:wa 
^eorreiqxrnd  with  ub^tructwl  capilkriea  and  bigh  tension  puls«  due  tu 
the  ojsceaft  of  uriu  acid  id  the  blood. 

Id  all  thfse  cfiaes  the  rxcrction  of  uric  apid  io  tho  urine  cor^ 
ri^flpondg  with  thu  amount  m  thi?  blood,  and  the  foctB  about  theee 
dtseaeeB  baut?  beon  rworded  by  others  w^io  had  no  knowledge  oi 
their  real  relation  to  uric  acid. 

It  Beema  to  fne  that  it  m  impr««iblf  lu  f-XjiJain  Tbt?w  faijta  either 
on  tte  theory  of  ejfCMaive  formation  or  on  that  of  deficient  oxida- 
tion, while  Sir  A.  Garrod'a  dictum  in  the  coae  of  lead.  *' the  blood 
•  bcoomcfl  loaded  with  uric  acid,  not  from  ita  iucreuficd  locmatioa  hut 
from  its  imperfect  excretion,"  servea,  with  the  help  of  omi  more  r«cent 
knowledge  about  introduction,  to  psplain  the  whole  sitimtion. 

tit  is  now.  I  hope,  obvious  that  we  can  not  only  explain  all  the 
pfayaiologtcal  fluctoationa  in  the  excreticn  of  urates  and  most  of  thi; 
patbologica]  oltetatiooa  as  well ;  but  that  in  accordance  with  my  law 
of  aolubjbtioB  wo  can  imitate  NatuTQ  and  demonstrate  the  efleotff  of 
eollKmifl  on  the  function,  nutrition,  and  structure  of  the  tismies  ol 
the  human  body  Ui  nt\y  rcfjuirpd  eatpnt ;  und  where  the  uratea 
already  in  the  bod_v  are  ini^ulilicienl  for  our  purpose,  we  i.^an  mcreAee 

Itbem  by  the  aimplc  procepe  of  taking  them  by  the  mouth  in  one  form 
or  another  {sets  also  ohapter  xiL). 
it    '\ii^   J    know,    believed   by   some   of    my    fellow -worScera    that 
Horhai'zewflki  ha»  demoTirttrtttf^d   that  urie.  acid   ijt   formed   from  the 
nuclein  of  oells,  especially  that  of  whit-e  blood  cells. 

And  supposing  for  a  moment  that  we  take  this  a!4  a  proved  fact, 
I  will  merely  point  out  that  it  affects  in  no  way  either  the  facta  I 
am  now  briifging  forward  or  the  oonelusions  f  found  upon  them. 

For  if  it  be  true  that  the  nuelein  of  eertain  eells  la  converted  tnto 
uric  acid,  the  rent  of  the  <^ell  may  be  similarly  converted  into 
urea,  and  the  relative  formation  of  the»e  two  aubetanues  may  not  b^ 
one  bit  af!ected  thereby,  Thia  would  be  quite  on  all  fours  with  the 
fcUggcfltion  of  Sit  A,  Garrod  previoualv  referred  to,  that  ucrtain  cella 
in  the  kidney  form  uree>  and  certain  other  eella  l^a  in  number  form 
uric  acid. 

iHorbaczewftki'^  observaljons  that  feeding  on  nuclein  incrcMea  the 
iion  o!  uric  acid  ia  probably  quite  correct,  but  to  my  mind  tkia 

no  means  amounts  to  proof  that  there  is  any  new  formation  of  uric 
ftcid  ;  for  b  the  firat  plaee  is  it  quite  certain  that  the  nuclein  or  th<? 
aple«n  puip  from  which  It  ia  obtJiined  dcH*s  not  contain  xanthine,  hypo- 

kthine,  Jtc.,  which  is  merely  introduce^]  i:ito  the  body  as  the  previous 
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figurefi  sbow  thai  it  can  btr,  and  in  tho  setuund  pluue,  iu  it  not  a  hi^t 
that  apleen  pulp  and  Qucbin  eontain  pho^phateEi,  JLod  that  tbea^ 
phofeptifttea  may  iiirrftiae  tjjp  eTCretioo  of  uric  acid  by  acting  a!4  aol- 
venta  (soc  Jig,  7)  ?  If  ftls  is  the  case,  the  ftdminist.mtioti  of  uuclein 
ftftor  a  course  oJ  aalicvUtee  would  produce  less  inoreage  in  tte  eiisTtlioii 
of  uric  acid  than  th€  dame  quantLty  of  ouciein  Uidminiat^rod  before  it. 

Bat  as  I  hariT  said,  Horbaczowski'i?  concJu&ionB  aSoct  m*'  but 
littlp  ;  if  thoy  prove  to  be  true  we  shall  merely  havo  to  add  nuclein 
on  to  ttip  list  of  biib^tiiuc^f^H  nbo^'p  givfii.  wbiuh  art^  either  unc  ucfd 
or  8o  closely  related  to  It  that  humaii  physiology  makes  ehorT^  work 
of  the  small  diffe-reuce  between  them. 

It  roully  Qittttera  roth-ing  to  mc  wbother  uric  acid  in  prosoct  in 
jinimal  tifisu«e  as  nuoleia,  as  xatithiae,  hypoxan thine,  or  aa  urates  visible 
to  the  naked  eye,  I  am  only  concerned  with  ihe  fact  that  when  taken 
H*  food  tlifv  produce  diw^ase  by  introducing  this  uric  ui^id  into  tlio 
budy  of  man  ;  aTid  tbi^  is  the  answer  lo  the  question  which  uriginuted 
my  research' 

H  it  wflfl  true  that  uric  acid  when  swallowed  was  at  once  converted 
into  urea,  as  ui^cd  to  be  ^upposed^  then  Horbaozi^wakrs  couclaaioQA 
wriuhl  stand  on  much  atrotiger  ground,  for  any  ini;reaM  of  uric  acid, 
he  observes.  mu*t  be  due  to  new  formation;  but  my  reaulta  show 
Ibdt  uiic  acid  in  foods  is  not  converted  iuto  \xcea,.  on  the  contrary, 
It  is  Aboorbcd  unclianged  into  the  blood,  and  passca  ^adually  into 
the  arinc  in  fjuaotltA'  dir«ctly  proportional  to  the  amount  introduced. 

In  reEerence  to  my  question  as  to  the  connection  betwaan  (he 
ing«dtioQ  of  &nimal  tiaanea,  their  products,  unc  Acid  in  other 
ffirnin,  and  the  causation  of  the  nric  acid  heaciaclic  (niigrainejj  my 
r«a<^archca  return  m«  this  answer,  Ibat  these  substances  not  only 
introduce  a  considerable  quantity  of  uric  noid  into  the  body,  but 
ihia  urio  acid  in  prooeea  of  introduution  mterfcres  with  the  solubility 
10  the  blood  of  uric  acid  previously  formed  in,  or  iniroduoed  into, 
tht  body  ;  and  in  both  ways  these  Bubstnuces  t,i*nd  to  fortn  a  store 
of  uric  ftcid  in  cenain  organ;*  and  li^wuea  of  the  body, 

]t  haa  lonfc  been  kno^ii  that  it  woa  possible  to  give  Large  amuunts 
of  albumen  in  the  form  cf  white  of  c^,  chijcse.  &c.,  without  any  great 
iDcrcoao  in  the  excretion  of  uric  acid  ;  but  if  a  similar  ijuantity  of 
albumen  wer«  given  in  the  lurm  of  meat,  there  waa  a  great  incre&SF>, 
And  if  in  the  fcrm  of  liver,  spleen,  nnd  oE.Iier  ghindft  there  was  a  very 
gtcat  increase  in  the  excretion  of  uric  acid. 

Th«  cxpUnation  of  these  facts  Is  now  qtiitc  aimplc,  for  the  one 
««l  of  food«  contain  utic  acid  ready  form^^d  and  the  other  a«t  of  foods 
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does  not;   end  the  gr^at  tinal  conclusion   from  my  resetrcb   is   tliJit 
wp  fihonld  take  tbe  one  clitna  ol  fnodfl  ajid  avoid  the  other. 

SwalloAi'iiig  uri[^  acid  pure  and  simpli;  vrill  produce  a  aimilar  Tisv 
in  tbe  excretion,  and,  when  the  conditions  affecting  aolub'dity  ici  the 
blood  are  attended  to^  the  rise  in  oicrctioa  ie  very  rapid  ;  this  rapidity 
furciabinfl  a  further  proof  that  vrc  have  to  do  with  eKeretion  and  n«i 
with  formation. 

Ah  the  result  of  more  or  le^a  natuifil  changes  in  the  ttlkabaity  of 
the  blood,  the  uratea  thue  iutroduced  and  stored  up  tend  from  tioae 
to  time  to  pass  into  eolution,  und  uric  acid  may  then  for  &  time  b* 
preecnt  in  tho  bJood  in  considerable  exceee;  end  tbi^  exceos  of  urie 
scid  produces  such  changee  in  the  circulation  as  are  amplf  aufficieni 
to  ni;x*oiint  for  the  pain  in  the  head. 

Lastly,  they  ahow  that,  this  headache  can  be  completelj  pre- 
vented by  etoppin^  this  ncedlcea  introdnction  of  uric  acid,  and  thAt 
thifl  oan  be  done  without  reducing  urea  below  the  physiologicol  kvcl  of 
'ij  gre^  per  Jb^  per  day,  if  eare  ia  tabcn  U>  get  the  required  nitrogen 
from  auhfltancea  which  contain  little  or  no  uric  acid  or  xanthine  ccrra> 
pounds,  fio  that  we  should  probably  not  be  very  far  wrong  aa  regards 
thiis  countty  if  we  put  down  the  uric  acid  lieadache  and  tnosl  of  its 
concomitant  aymptomB  to  poisoning  by  the  flesh  of  animalflf  more  or 
lesa  aided  by  theme  and  similar  vegctabk  alkaloid*  ;  thus  *'th^  uric 
acid  diatheaie/'  to  which  these  troubles  were  said  to  be  due,  is  seon 
to  be  nothing  but  a  myth*  ^ 

If  this  waA  the  rinly  retulL  al  ray  reaearch  I  should  have  no  reason 
to  be  florry  that  my  Bufferings  induced  me  to  undertake  it ;  hut  in 
tbe  courac  of  this  reeenrcb  it  has  gradually  become  evident  that  an 
enormouB  number  of  the  diseases  of  the  human  body  ovu  a  causatioD 
which  is  practically  identical  with  that  of  tbe  uric  acid  h^dachc, 
and  furtlier,  that  uric  ac^id  in  nDntrolhng  the  circubtion.  eie-rcise_s 
a  directing  power  over  the  physiology  of  the  human  body  to  an  extent 
which  was  quite  undreamed  of  at  the  beginning  of  this  reecarcb. 

In  the  chaptora  which  follow  I  hope  we  shall  sec  that  the  know- 
ledge thus  obtained  has  the  be^t  hall  mark  of  truth,  in  that  it  gives 
us  a  remartable  increafti*  of  power  both  to  prevent  and  cure  diaeaae. 


*  Sr«  ihrtlclBcn  "  'The  Urio  Aaid  Dinthula/  Xr«  wo  to  continue  to  boliivo  in 
it?"— J^^*^B^«*s^  AittHytl  Jo»fna',  July,  1*507- 


w. 


CHAPTER  rV- 


Ufuc  Acid  ajid  Metabolibu, 


At  thia  poiot  1  propoeeT  id  order  to  give  my  readers  a  graep  of 
ibs  subject  wkicb  may  be  of  some  praotioal  atilily,  to  etato  m  a  low 
woJ^ds  wh&t  WB  have  already  learned,  snd  (n  equally  few  vorda  wbat 
we  seem  likelj'  to  leorn  in  iUr  chiipters  that  follow  ;  leaving  them 
to  judge  whcD  thej'  have  re^d  these  chapters  whether  my  atatementfl 
are  suffioientty  supported^  And  I  would  before  doiag  oo  remind 
Thrm  again  ihH  1  am  prcacutiug  bo  them  no  Unidhcd  pioCiirc,  but  a 
preliminary  communicstioD  on  a  progresaive  resenrcb^  on  a  subject 
wbieh  ifl  atill  plastic  in  all  directions,  and  with  regard  to  whieh  much 
Mill  temuinfi  lo  bt-  learned. 

We  see  then  as  the  result  of  the  reeeaiche^  meDlioaed  in  proviouH 
cbapters,  that  the  uric  ncid  daily  excreted  in  the  urine  comes,  or  may 
com*,  Irom  three  sources:  fJ)  the  mic  acid  or  urate  formed  out  of 
aitrogenoufi  eubatflucea  along  with  a  cartnin  amount  of  urea,  probably 
in  Ihe  proportion  of  1  of  uric  acid  to  30  or  35  of  urea,  [2)  Uric  acid, 
untcfl,  or  other  membeni  of  the  xanthiDe  group.  a»  LiafTeine  and  other 
vegetable  alkaloids,  intjoduced  with  the  food.  (."5)  Uric  acid  or  anitea 
previonfily  stored  in  the  body  which  pass  into  the  blood  whencyer 
ihe  alkalinity  of  that  fluid  favoura  iheir  solution  in  it. 

X  may  here  fltalo  that  uric  acid  in  the  title  of  this  book  and  goner- 
ally  throughout  the  book  itHelf,  unlets  otherwise  Hpecifled,  h  used  flR 
an  iuc)u«i?p  term,  iiom prebend ing  uric  ar^id  and  its  salt^. 

When  in  tit  urine  of  24  houra  uric  acid  is  present  in  the  relation  to 

sm  ol  I  to  ^0,  we  conelude  that  this  uric  acid  was  formi;d  ulon^  with 

nrea  c!  thai  day,  and  passed  directly  d^wn  the  ureter  into  the  urine, 

•i;d  that  rhere  woa  no  uric  acid  furnishi^  direct  from  the  food  or 

lri>in  the  Htorts  Jn  the  body.     If  any  uric  flirid  was  iatroduced  in  the 

luffl  this  waa  not  allowed  to  remain  in  the  blood,  because  the  uoniii- 

*^«"  nl  ihftt  iluiJ  yr^j^  unfavourable  to  its  solubility,  and  for  the 

■wn''  roumo  no  ^f^^  ^(.^^  ^p(y,  taken  up  from  the  storoa  in  the  body. 


132 


DtUC   ACID  — OHAPTBU    IV 


If,  however,  uric  acid  wtw  excreted  in  tlio  rektion  of  ] — 20  oi 
25  of  urta,  wc  conclud*^  that  tbt  esccfla  over  formation  (1 — 35)  » 
mode  up  from  urio  a^id  jutrcduced  with  the  food  or  Iflkcn  up  from 
the  deposits  in  the  b<»dy,  or  both. 

Under  these  (conditions  it.  i,-*  tynte  easy  io  nndprstAnd  whv  nil 
sub^tanceB  whic^h  form  soluble  oompoumls  with  unt!  acid,  or  Tncraa^c 
its  solubility  in  iho  blood,  ahould  increaae  Lt«  exar«tioQ;  and  why 
a,ll  suhstoncca  which  form  iufiolubk  compounds  with  it,  or  diiniiiiBh 
itfl  aoJubility  in  the  blood,  ahould  diminish  its  excrotion. 

Iff  on  the  other  hand,  the  exerction  of  uric  acid  ia  very  low,  having 
tJic  re!atM)n  tt*  urea  of  1 — 4o  or  1 — 50.  we  niueit  ctincbido  that  some 
of  the  uric  acid  formed  on  this  day  met  wjth  conditions  in  the  kidney, 
tie  hv<!r  or  othrr  pf^fHiw  and  tissue*,  which  were  unfavourable  to  ita 
solubdity,  nnd  vna  r^^tained  there  in^ti^ad  of  pae&in^  at  once  down 
the  nreter  ;  snd  we  knnw  that  the  kidneys  may  contain  an  amount 
which  varii?s  from  a  Hmatl  percentage  up  to  a  quantity  which  ifl  plflttily 
visible  to  the  eye  (a«o  p.  80). 

I  thua  regard  the  formation  of  uric  acid  in  the  body  as  procticfiliy 
constant  in  relation  to  urea  ;  while  excretion  varies  partly  with  the 
conditions  aflrctin^  lis  solubilJtj^  in  the  blood  and  partly  with  tho 
quantitiew  available  for  &olution,  i.e.,  those  introducpi  in  the  food»  or 
pnwioniily  rHtaiiiHd  in  the  body. 

I  abaolutolj  diebelieve  m  the  formation  of  uric  aoid  oa  a  caiLw  of 
disease  ,  nor  do  I  sec  any  proof  that  the  ^outy  man  fc^rros  any  more 
than  tijft  non-^outy  in  relation  to  hia  urea  :  but  the  goaty  man  off^n 
indulge*  largely  in  animal  food,  and,  ae  a  result,  forma  more  urea  per 
pound  of  body  weight  than  the  phy^^iologlst^  would  allow  him*  And 
aomi'  extra  urii;  acid  in  normal  proportion  to  the  urea  ;  and  hp  hIao 
abeorbs  directly  from  hn  food  a  eonaiderable  quantity  of  uric  acid  or 
xanthine  compound*.  1  take,  therefore,  a  hopeful  view  in  TOgard  to 
these  diseases,  because  these  errors  of  diet  can  bs  eliminatp<l :  but  if 
thare  really  was  nn  excessive  formation  of  urie  aeid,  due,  s-^  UMd  to 
be  supposed,  to  a  faiiU  in  the  metabobam  of  the  ^uty  man,  thia 
might  be  beyond  our  control. 

It  is  obvioualy  then  in  our  power  to  control  the  excretion  of  uric 
aoid  by  controlling  (1)  the  conditions  aflectiug  it«  aolubility^  [2}  Ute 
quantities  directly  intrcriucfid  in  the  fond,  and  (3)  the  quantity  of 
nitrogen  in  the  food,  frorn  which  uric  acid  can  be  formed  in  the  relation 
X<f  urea  of  1  I'O  50, 

From  the  clinical  hifltory  of  the  uric  acid  headache  we  leam  that 
at  the  time  of  the  attack,  when  there  is  nn  excess  of  uric  acid  in  the 
blood  and  in  the  urine,  tho  pulse  i*  generally  stow,  and  of  high  tension. 


HIUG    &0m   AKD   UBTADOLTBM 


JH3 


And  it  will  uppeur  iti  the  next  chapter  thRt  this  i«  dm*  rn  nbBlruc- 
tion  lit  llir  capilJarit^s.  of  which  tlierei  is  jil>iiinla  lit  evidence  in  the  cold 
fikio  and  eztreniitiea  that  accompany  the  headaclit.  And  a  \etj  little 
expenmentatJon  will,  I  believe,  suffice  to  convince  anjone  that  obatnio- 
tion  ol  the  fapilkries  variea  directly  with  the  urie  acid  that  is  ciroii- 
latiDg  in  the  blood,  even  if  fig.  5  does  not  of  itself  aoflice  to  prove  it. 
And  thie  obstructina  ol  capillaries  will  produce  two  results:  (1)  a 
rise  o!  blood  prefiflur*-  in  the  heart  and  pr«it  vcftselfl  on  the  pro;iiraal 
side  <ii  the  obstructed  ves^t^lfi— high  arti^rial  Icneion,  or  bJ^b  blood 
pr«ware^  and  (2)  a  deficiont  cifuulBtiou  and  interohatige  between 
tiie  blood  &nd  the  dasueti  in,  and  on  the  distal  Hide  of,  the  ob^trueted 
-reaselB. 

It  follows  from  tbix  that  all  drugs  and  diseafie  prouetwea  whit^h 
dimiaiAh  the  excretion  of  unc  acid  and  clear  it  out  of  the  blood,  will 
lower  blood  prc^aure  And  improve  the  eifculrhtion  throttgh  ziU  tho 
organs  and  1l^ui?&  of  the  body. 

The  drugw  have  already  been  mentionod.  and  the  most  important 
diaease  proceaa  which  has  this  effeot  ia  fevtr,  uhich  diraitiiwhes  the 
sJkalinity  of  tba  blood,  aud  Choa  pTcventE^  its  Uoldio;  much  urate  in 
solution^ 

Conversely,  druga  and  disease  proceesee  <i^hieh  inoreaee  the  excta- 
tiou  of  uric  acid  and  bring  it  through  the  blood  in  incrensf^d  <|uan- 
tily  win  rjiise  blood  pressure,  and  diminish  or  hinder  thf>  circulition 
thT<»ugh  all  the  orguriii  and  ti^sue:^  of  the  body. 

Tbe  moat  imjiortant  diaeaae  proi^efl^ea  wUivh  produce  thia  effoot 
we  Brigbt's  diaeaac,  poat-  febrile  cooditione,  dyspepsiii,  splenio  leuoocy- 
tbicmia,  marasnjufl,  and  the  cachexia  of  new  prawthfi,  Ac,  for  in  all 
1h«s«  eonditioos  of  low  or  failin;^  nutririon  thpfo  is  commonly  soma 
iitereaae  of  the  alkalinity  of  the  blood  rr^nderiug  it  a  moro  than  usually 
^cmnI  Holvftnt  of  uric  uoid ;  ami  U\  [MAt-tvbrih  condifiona  not  only 
dnm  ibe  blood  thuB  become  a  good  aolvcat  of  uric  actd>  but  a  largo 
auppij  of  uric  actd  ia  present  rcad>~  to  be  diflsoived,  namely,  that 
which  waa  held  hack  and  retained  during  tbe  low  albahnity  of  the 
acute   febrile  period. 

Now,  other  rhii^^s  being  eijual,  b  freeing  of  the  cspillaries  of  the 
kidaoya  means  a  free  How  of  urinary  water,  and  their  obetruotion 
mtttHii  flcatity  water  i  lor  tlia  rturton  the  urine  it*  scauty  {-ii}  oc.  per 
huur)  during  the  util-  acid  headache  (migrniue),  aud  profuse  {W — IGO 
00,  pet  hour],  during  the  minus  excretion  of  urates  which  precedes 
and  Vodows  it, 

And  noi.  unly  la  this  true  iu  pathology,  but  bo  constant  la  the  reJation 
ot  obatructed  capillaries  to  uric  acid,  that  iu  phyaiolugy  also,  in  every 
oMtrombvurto  hour  and  d»y  to  day^  the  urinary  water  varies  inversely 
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ttH  tfip  uric  acid  txcreted  along  with  it ;  or  to  state  it  as  accurately 
aA  pDJ3sIb]e,  other  things  being  equal,  the  more  the  excretion  of  uric 
acid  exceeds  the  relation  to  urea  oi  I  to  35  the  more  acanty  will  be 
the  oorrcflponding  hourly  or  d*iily  oxcrDtion  o£  water,  aad  vice  t^t^ad. 
because  as  we  havi*  seen  from  pretfioua  firgumettie  the  utio  acid  which 
is  cTcretod  in  exf^ass  of  formation  (I — 35)  probably  pai^seH  through 
the  blood  on  it«  way  to  the  kidneys. 

Tt  follovra  from  this  that  all  drugs  and  disease  pioceaaee  which 
dimiciflh  the  excretion  of  uric  acid  and  clear  it  out  of  the  blood  most 
inoroase  the  how  of  urinary  wateTn  and  this  I  believa  roproseatd  in  iU 
simplest  terms  the  modus  ojterandi  of  the  great  majority  of  so-ca]l«d 
diiiretici  drugs. 

And  drugs  and  di«eaAe  prooeuea  whioh  produce  or  are  acccm- 
panied  by  nn  increased  excretion  of  uric  acid  will  alao  be  accompanied 
by  a  Bcanty  escretton  of  uiinnry  water ;  bo  that  the  hourly  excretioa 
of  urinary  water  being  known,  the  greater  or  less  excretion  of  uric 
acid  can  be  caloulated  from  it  with  Huflceient  accnracy  for  many 
olinioal  purpoflAs^ 

This  relation  between  uric  acid  and  watet  can  he  se«u  In  nearly 
every  figure  in  thia  book^  and  during  the  years  1  have  been  CBtimatuig 
my  own  esorota  I  have  not  met  with  anything  that  could  really  be 
called  an  exception  to  the  rule,  if  one  bears  in  mind  that  the  exerc- 
tioD  of  water  ia  depetidemt  partly  on  the  freedom  or  obstruotion  of 
capillarieB  and  partly  on  the  supply  of  water  available  for  excretioQ 
for  obviously  no  amount  of  freedom  of  capillarica  will  bring  about  a 
diuresis  when  all  fluids  have  been  drained  from  the  blood  and  tissues 
by  vomiting,  diarrhoea  or  perapiration ;  but  coDvaraply  alight  and 
imperfect  freeing  cf  capillnrieB  may  produce  a  marked  dlure-sis  when 
there  is  an  excess  of  water  in  the  blood  and  tissues  (dropsy). 

One  to  33  id  the  old  relation  of  uric  acid  to  urea  in  excretioUn  which 
[  arrived  at  after  a  fc'w  months^  work,  and  it  forms  the  boab  of  all 
the  older  curves  of  excretion  in  the  book.  Further  invcatigation 
now  tteeraa  to  show  that  while  the  relativo  formation  of  urJe  actd  to 
urea  is  about  I — 35,  or  1^.30,  aa  in  the  more  recent  curves,  excretiott 
va^Ie^  greatly  from  this  with  the  amount  of  urate  (previously  atorodj 
in  the  body)  available  for  solution,  Eind  with  the  amount  d&ily  iotro- ' 
duccd  in  the  food. 

Now  for  the  purpose  oi  getting  o  bird's  eye  view  of  the  field  w« 
may  ronghly  clasfiify  uric  acid  diseases  in  two  groups  as  follows  : — 

A,    The  locTftl  or  precipitation*  group  due  to  the  irritating  prea- 

•  Called  aJeo  tbo  uric  aoid  filter  group,  isr  ctLch  Ion*]  proiiipiUtioci  mU  ilia 
port  qI  a  uric  acid  filter  to  the  blood  and  bifsue  fiuida  cf  iho  roat  oi  tht  tKfdjr 
{tot  wqwrinifliiu  mciitioQod  fiinbM  onj.        "  ~  '  ""^ 
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fUco  <if  uric  acid  in  a  fibruus  tissue  eltlier  In  Rolution  or  Buspeai^ion 
(coUoki  form)  n&  la  gout. 

Uout. 
I         Eheuniatiflnu 

Mfjrbus  cordis  (infliim  n^torv). 
Lwa/  iii^mtntUmnii  if/  alf  fibrmis  (isgttes,  i<me  of  which  are  to  be 

found  in  the-~ 
Brftin  and  meninges* 

Nou,  phArjnXn  laryiLK,  tracL-sa,  bronuhi,  Lungs  and  pleura,, 
Stomach    (gftatmlgia.    gaatfhis,   gastric     ulcar),    livor    {jaundice, 

cirrhoAJfl.  and  liver  abacena)  and  pprir^neam. 
Ovaritis,   uterus   aiifl   pelviii    Fahciie,   uterine    fibroma   and   other 

fibromata,  epididymis,  Jtc. 
FaAcice  and  dbroua  tissues  in  ncek.  back,  apinal  cord  ftnd  lumbo- 
sacral region,  hand^^  &C. 
Other  libToua  tisflu«fl  m  the  bod^,  aa  of  skin  (ec£ema  and  paortasia 

Hbrumatii}. 
InttstineB.  caecum,  and  appendix  (datiilcnce,  colic,  enteritis,  colitis 
and  appet^dicitis). 
'  UuBelcfi  fmvalgia). 

Karvea  (neuralgia). 
Teelh  coverings   (perioatitie}. 
t/ric  Acid:  jJujf  jnitTobes  actituj  rof/pther  as  in— 
C'atAiih.   infiuenca,   phtbiais,   pneumonia   aad  mnlnELa   (ita  fevc£ 

and  aequeltE). 
Gbandd,  irritation  and  tibroei^  of  (not  pvfcmic), 
B.     The  circulation  or  solvent  group,  duo  to  exceaa  of  uria  acid 
in  th«  blood  {coUiemia},  and  its  eff^tfl  on  the  circuUtfon,  hlood  preBstire 
and  ntiLrilJoii,  as-^ 

lltudacbvf.  epdepay,  coavutsions.  chorea,  hy»teiia,  neurasthenia, 
nervouanes^, 
I         Mental  deprea^ion.  excitomeat.  mania,  insanity. 

Bwlily  depreaaion,  fatigue,  lethargy. 
I  Vartigo,  syneope,  iogomoJa, 

I  Periodie  paral^'sis.  clironio  paral/ALs. 

Aatkma. 

Dyapepeia — dilated  stoniachn 
I  Congestion  of  liver,  glycoauna,  diabetes. 

Bright's    diaeaie,    albumiuuria,    heomoglobinum,    dead    bands, 
1  nerphral  hmmorrb*^?.  rriimps,  dropsy,  nrffimia. 

I  Uravel  and  calculus. 

,         Nftuitu, 
[         Rotiutia, 
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Spiiuil  degenerations. 
Skin  disejiBcs  ae — 

Atrophj^  ulceratiOEB, 
Raynaud's  diHGAHe, 
Dbeafiet*  of  vp^hcIj* — 
Purpura,  thrombosiB. 
DcpencTfltion,  fttheromii,  calcification, 

Ancuiyara,   morbus   <"ordis   (ro!ln:mift   acting  with    str^ifi   and 
rcsultiug  b  dilatatbti),  angiim  pectoris. 
Dia^'ftsps  of  blood — 
Arfpmia,  cliloro»k 
Hti^nioglob  ma:nkia . 
Lcucoc  jtLa^mia , 
Poroieioue  aniGinia, 
Graves'  disease. 

Mc'Dorrhugiu  uud  uterine  (^ougoatlon,  dysmeuorrbipa. 
Pil^fl,  pruritjfl  aai  cl  vulvte. 
It  thus  appears  tluit  mans  ignornnce  haa  in^ict^d  on  him  a  terribk 
plaj^o  ol  wordr^  nLmoiit  a  disease   in  itseH,  nod  t>t  oourie   ignofatwti 
IB  the  underlying  cauae  of  all  disease. 

Once  the  cans?    in    known  vre  can  expresa  all  the  abnv?  Ln  t\v<i 
v-'ordri — 

A.  Group  =  Gout. 

B,  (ilroup  =--  Collmmitt. 
t?out  in  relieved  by  flolvt^ute  ;    uoUa-miji  by  rett^ntivee.     Both  are 

prevented,  relieved,  nr  wipeil  ofT  the  record,  by  Ji  uric  acid  free  diet. 
Gout   ia   accompauied    by   quick   cireulatiou,   raised  tj^mper^ium 

and  feir  granules  in  the  blood, 

CoUasmia  is  accompanied  by  hIott  circiilatiou,  sub^normal  tinaptra- 

turc,  tind  m&ny  granules  in  ihs  blood- 
Here  we  h&vc  the  whole  of  "  Uric  Aeid  '*  in  opitonte,  and  but  fur 

the  plngup  of  words  it  would  Le  unnecessary  toTfnl^niore  aboiu  it. 
Will  tbi?i  uoVp"  bn  nccepl-cd  and  a,utoii  on  that  oiau  may  he  relieved 

from  the  pUguc  of  words,  a-a  welt  as  from  gout  aud  ooUieiaia  'i 

In  myseU  and  thu  few  hundreds  who  have   "dared"  to  follow 

me  thsBu  things  are  repreai^nted  by  old  ^ars  aud  momorieB  only ;    >vi|] 

the  rest  of  the  race  now  follow  I 

No  I     I  fear  not !    for  history'  shows  that  tbinga  of  this  kind  liavp 

h^vH  Ji«:«V[?rcd  And  forgolUrn,  rediscovered  anri  reforgotLen^  und  iHf 

doubt  Ibo  process  nJll  be  repentetl  yet  many  tiine«i   atUl  1  do  think 

that  posflibiy  the  representatives  of  hotno  sapiens  (not  of  thia   race. 
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lor  it  will  be  vaostly  wiped  out),  in  the  00th  <:*r  {*Kh  ccnttiry  may  bo 
a  Utile  more  unanimoua  than  ttiev  **re  to-ilav  m  bdiovicg  that  their 
Qftlural  fowl  is  after  all  that  whifb  ia  also  twsc  Jor  them, 

I  Am  &1mo  incllaed  to  think  that  oace  t\iey  haw  comp  to  a  imaiii- 
moQs  flpprwiation  of  this  imp<trtaDt  jioJiit,  it  is  pmlablt  llint  their 
evolution  will  priicecd  in  the  future  -it  it  somewhat  mote  rapid  roto 
t^uui  it  hti£  achieved  ap  to  the  present  time ;  li  only  for  the  tmisdii 
that  nature  Is  stilly  ftLd  mar  be  sg  ^vna  in  tho  U)[\i  cvnt^iry,  a  tnfle 
more  powerful  than  man. 

Noriio  tapiens — how  that  Iflst  %word  alwa)'rt  raiSM  in  my  mind 
shoul£  of  dfirisive  Eaaeht^r  :  it  is  ^  rortunatc  that  he  bad  the  clasetfi- 
cntion  cf  himself;  look  At  the  ant-like  pi^my  iJancing  a  caa-can  on 
hia  rubbiflh  heap,  look  <l1  ihi^  erodlod  iaf^nt  uaviiig  a  feoble  ann  in 
the  air,  yet  ealiing  th^  uDiversi*  his  own. 

How  rhat  gift.  o(  fipperh,  in  the  uae  of  whieh  he  has  not  yet  found 
his  btilauee.  haa  Iml  him  into  a  maze  of  words  and  aelf-glnri&catiun 
bordering  on  the  inssne  ;  hut  youag  animaU  arc  always  prone  to 
cany  to  csttemoa  the  oae  of  now  powers- 

With  the  espeptton  of  ^rout  and  rhoaraalism  (A.  Uroup),  all  th*§ 
d^Aeflaed  eonntieled  wiTh  utic  acid  are  dne  to  its  effects  on  blood 
presfture  and  the  interAtitinl  cireulr^tion  in  the  or|jan»  and  tissues 
thriiupzhuut  the  body. 

Thua  headache.  Hte,  mental  depression,  and  bad  temper,  as  alao 
^ertif^>  and  a  host  i>f  minor  functional  di^turbanccat  represent  the 
«fieeU  direct  and  indirmC  of  hi|^h  blood  preeavire  on  the  intra -cranial 
cireuUtioQ. 

In  saying  thts,  iia  in  all  I  shall  have  to  mVh  I  wiah  it  to  be  nnder- 
Kt<Hxl  tliat  wLUi*  I  consider  uriu  acid  to  be  n  e^ube,  often  the  most 
important  caiwc  of  th'^ee  distLirbancea,  I  ahould  never  go  ao  far  aa  to 
piib  it  down  as  the  only  eatue ;  and  la  the  chaptera  which  treat  of 
lilt  ^anbral  eifi-nlafion,  \t  will,  1  hope,  be  quito  evident  that  otber 
iMii«M  aiity  produt^e  siuiiku  u1ri?ralicM  in  tha  cerebral  circulaticni 
and,  therefotv.  akTolhir  aymptoms. 

The  well'knowii  symplnma  of  hlgli  blon.1  prewure  rnpreeent  th' 
^flectA  of  uric  acid  in  ub&truotiu^  the  capillaries  and  raising  the  prcsdUio 
in  the  arterial  ayat«m   behind  thBtQ. 

Adtbtr^  uiid  i^'hronii:^  brouL'hiri^  (in  piirt)  ag^in  probably  represent 
4<iine  of  ihf  oITai'U  of  lii^h  blood  pruunre  and  obarrueted  eaptltane^  on 
tht  bronelila]  ami  pii^rnuuary  eirruliition,  ami  tfuH  prolWity  nxphuuii 
the  relation  so  ofteu  ?^een  between  tlieae  diseases  on  tbo  one  hand, 
tiul  gout  aiul  chronic  Bri^lit'a  disease  on  ihe  otbei. 

Dyapepau  may  nndoubtedly  bo  prwluced  by  obsttuctod  capilbtrjua 
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m  the  siomacL  aod  JatosltDce,  which  inhibit  gostro- intestinal  digee- 
tiDU  ai;d  allow  putrefactive  processes  to  take  their  plucc;  and  this 
tigain  will  explain  at  least  part  of  the  relatioTuhip  between  dysp?p3i& 
and  such  troubltM  as  headache.  epilp[fc4y,  and  mental  depresfiiou,  or 
between  djapepaid.  Ravoaud^a  diHcasQ.  parojL^^uial  hramo-globicurla, 
liud  anemia. 

In  tho  liver  ugflin,  juat  as  in  tlic  atomucb  or  intoaticce,  wc  maj 
ob^ioualj  get  mote  or  leas  ataau  or  coogeatioti  as  a  direct  or  iDdireot 
renulf'  of  the  circulatory  ehaogcfi  produced  by  uric  acid. 

Precisely  the  ^me  thing  applies  \vord  for  word  to  Ihe  kidney, 
And  here  we  IiaTe  a  very  obvioua  and  tangible  result  oi  the  chi^ngos 
eo  produt^fd  in  ha  circulation,  r-r.,  ^^^  fluctuations  of  th«  urinary  water 
previously  referred  to. 

Now,  any  exceee  of  wat?r  in  the  blood  and  tissue  lluida  la  promptly 
excreted  so  long  ax  the  circulntion  through  lb«  rnn&l  arteiiolee  and 
uu-piUariea  la  free. 

But  the  circulation  iLrougb  the  renal  capiUtiriea,  which  we  must 
fi'menibcr  ato  doubled  or  redupiicdtcd,  may  fail  for  two  roaaona  ; 
{I)  that  the  capiilaries  are  obstructed  so  that  a  normiil  heart  cannot 
drive  blood  through  them  (as  in  collmmia),  or  (2)  that  the  capiUariea 
are  normally  free,  but  the  heart  is  wealf  (strain,  debility,  moThua 
cordis)  aud  ia  uuable  to  drive  blood  through  ibeio. 

In  either  case  there  is  retention  of  fluids  in  the  blood  and  tiBsuce, 
and  in  both  cases  the  heart  is  not  up  to  its  work  oithitr  aheolutely  Or 
relatively. 

In  (I)  we  moHt  treat  the  coliffimin,  in  (3J  the  heart,  taking  car^ 
at  the  Mime  time  that  there  it,  no  collu-mia,  for  practically  (I)  and 
(2)  often  act  together. 

The  Mm^jhing^  ifi  fyf-Qc  in  the  aalivarr  and  probiibEy  b  all  other 
glandii ;  and,  in  aicordauce  with  thie,  when  a  uric  acid  beadach^ia 
preaent  and  the  iirtnarv  water  b  scanty,  th^^ooEl]  alBu  uflSHato  be 
itfgnrrtujfy^^pl^  fbp  ^nbyti  '°  ''^'\nt{^'  ]  and  wheu  the  bi'adiLi'hK  haa 
been  cured  by  aoida,  opium,  mercury,  iudidea,  or  auy  of  the  dnig» 
whtob  clear  uric  acid  out  of  the  blood—not  only  ia  thero  a  diureeis^ 
but  the  Buliva  also  beoomi^i^  relatively  proFusi^. 

And  we  ehall  itee  also  in  chapter  ijt.  that  exactly  the  some  thing 
ftpptie^i  to  the  cxcretiou  of  water  from  the  lungs,  which  rtsiv^  and  falli 
with  the  urinary  water  and  oth&r  aenretiona,  and  inveraely  with  the 
uric  acid- 

In  the  museIcA  uUo  there  can  bo  Little  doubt  that  coUiemia  pro- 
duces dclicient  circulation  and  dofioicnt  removal  ol  waate  products, 
though   probably  the   dijiinclination  for  ciusouUr  exertion,  which  ia 
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Tnarbed  a  feature  in  attacks  of  migraine  or  mentsil  dtipfetiqion,  ia 
Be  partly  to  tho  conditioo  of  the  oervo  ccatrca  ;   atil],  I  think  that 
ora^ps  and  other  eli^ht  diaturbaocea  of   muecJe  function  are  not  im- 
probably Eomatimes  due  ta  the  deficient  cir^nlfttion  oJ  co1l»mia  (aee 
also  the  Causation  of  Fatigue  in  chapter  viii.). 

The  nkin  rtlao  has  its  rirt-uUfion  and  nutrition  very  markedly 
influenced  by  utic  acidn  both  in  physioLog}'  {fign  5)  and  in  patholog.v« 
■A  vritnesa  the  very  pale  and  oold  anrfa^ie  oonunonly  eccn  in  attacks 
t>i  migraine.  Then  imTOfi^tionB  in  whioh  thor?  is  lor  a^me  time  a  con- 
IJDuaT  eieess  of  uric  aeid  in  the  l^lood  (ns  in  poat-febrile  conditions, 

lOarasmnS,   fltni-^rfip  ^f^—dyBIieUfiia)    this    nntntinn    nf   {^11    ■Hff^mav   be 

mterleied  w^ith  to  an  extent  \vhich  may  account  £or  not  a  lev  eruptions, 
eepecially  ulcetfttive  eruptiona,  olow  healing  of  vounda  and  other 
tronhles  i  and  in  tbeae  <?ondJtioiX3  I  am  in  tbo  habit  of  ordering  dru^s 
that  cJear  the  blood  of  uric  acxd,  in  full  confideoco  that,  ii  there  is  no 
orghnic  diaeaae,  I  ahull  livable  to  improve  the  nutrition  of  the  akin 
and  faetlitAte  the  healing  of  wounds  and  the  clearing  up  oE  rashi'H. 
8ucti  a  consideration  explainji  the  frequent  lime  connection  between 
s^an  emptiooB  and  menstruation  in  women,  for  monstmation  u  nearly 
always  ^icompanie J  by  a  certain  amount  of  dyspepsia  and  Lowered 
oatrition.  and  the  collicmiu  which  rosnUs  from  it  (e^ce  chapter  xii,)- 

But  the  effect  of  men>itrufltion  on  the  excretion  of  uric  acid  haa  n 
ranch  vider  hearing  on  the  causation  of  dise^iac  than  tbe  production 
of  a  few  skia  eruptions  would  imply,  and  I  will  oo*v  therefore  give  a 
fifure  to  illustrate  the  fluctuations  it   may  produce. 

Fig.  31  shovra  the  oSect  on  the  excretions  of  normal  menstruation 
in  o  woman  aged  36  in  ordinary  health. 
^^^KOo  November  I^S.  iIif  fiTst  day  of  menstruation,  uric  acid  la  fairly 
^BHKe  to  urc4,  and  UTiimry  water  (^  fairly  high, 

1^        Od  the  tw«  following  days  uiic  actd  riaea  and  remains  very  highn 

H  Dfid  on  the  aecond  of  thcae  days  urea  and  water  fall  very  decidedly, 

H  Aiudit^  Joih'Ha  the  uieu  uuid  irrarft  -more  TJoBe^T  than  tiie  nrca,  and 

H  iti  riae  i.^  probabh'  much  more  the  re^uFt  of  the  excess  of  ode  ^cid 

"    in  ihe  unne  than  of  any  uhanj^p  in  thu  nlltalinily_gf  the  blood,  and 

indeed  with  thr  Intf  of  urea  on  ihe  I5lh,  the  blood  probably  became 

more  alkaline.     On  the  )6Ch  uric  acid  falla,  but  riaea  again  on  the 

ITtb,  which  L<  Ihe  ioet  day  of  the  menstrua!  f[ox.     On  the   ISth  JtDd 

l!tth  it  rise*  mill  further,  but  falls  very  dctiidedly  on  the  2Uth. 

t^rra  and  water  riae  all  the  way  from  the  I5th  to  tho  19tb,  and 
then  f&ll  almoin  aharply  on  the  l^Ui  and  ^Othn  this  fall  being  very  pro- 
Ubiv  in  ^lATt  due  to  the  high  uric  atid  on  the  IBth  and  I'Jtb. 

On  the  IdcUf  along  with  the  high  urio  noid  and  faliing  urea,  there 
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was  ^nie  d(«idt?d  hcadaoho.  and  on  %\ie  J'^th  there  was  headache 
find  inercfieed  irritability  ;  on  the  17th  she  felt  rather  better,  but  cm 
thi*  18th  there  wore  some  ili^frnct  rheumatic  painii;,  and  I  think  it  n 
pOE^ible  that  the  rise  of  urea  and  of  water  un  thifl  dav  were  due  U> 
Bome  filiglit  febrile  niovemeut  accompanying  tho  rheumatic  paioa. 
On  the  lyth  she  felt  fairly  well,  but  tfis  taking  aomc  eoda  mint  tabloJda 
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for  the  relirf  of  dyepepsia  and  other  uiiuoi:  lioubltje^  aud  on  the  20Ui 
there  was  some  depression  due  to  the  falline  urea  and  the  atill  ruthnf 
hi^h  iiiie  acid. 

AVe  Bee  then,  bo  far  a*  this  tigiire  goes,  th&t  ujrnatcuaiiou  at  it* 
(]|]8et  may  be  nt^iM^tiipanied  by  a  fairly  normal  ejctrotlon  of  uric  acid, 
hut  thia  ia  quickly  ioUoweU  by  u  very  marked  jisp  in  tjscretion  whirh 
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coaunues  with  »ome  fluctuatioti  right  through  mcaHtruaticii,  &nd 
tytn  laatfl  for  ^  to  3  or  more  d&yB  after  the  iiow  haa  ceaMd;   that 

and  depreaaion.  with  somi-  dyspepsia  anJ  n  very  marked  fall  of 
VTHi ;  ib  &  word  by  th«  UAual  aigna  r>f  cr}l[a;zuj»  by  impeded  nirrulntion 
and  diminiebetl  metabohsiti   wbioh  it  produtof-. 

Thanks  to  the  kind  htilj>  of  my  fnt'od.  Mr,  A-  0.  Ewbank.  formerly 
UouAe  physbUn  to  tho  Metropolitan  Hospital,  1  was  eblc  to  get  the 
excfeljons  in  severe!  orhi^r  cae«»^  during  m&nEtruatLon,  and  though  th^r 
/Ary  ^mvAvhat,  and  in  j^m?  caaea  an?  ooniph^atod  by  the  presoncc  of 
active  diseftae,  thpy  all  agree  in  .ihowing  ibal  mHTiwr-TUa!  mn  h  generally 
flt-coaiimriied  by  a  plus  excretion  oE  uric  acid,  cspecioUy  towitrda  the 
end  of  ihc  period,  or  just  after  it  waa  over ;  and  iu  c^ifled  where  I  got 
the  t'xcrption  a  icw  days  hi^forc  the  period  b*.'p»an»  it  rather  appeared  as 
if  it*  onset  was  arcompanied  by  a  dimimahed  eiicretion  of  nric  acid 
«Ekd  a  period  of  stJmiilHtbo.  UnfortunatPly  1  was  unable  to  gel  fhh 
ID  fig,  -11 J  but  the  uric  £nid  v&&  in  fairly  normal  powtiun  on  November 
|.1.  the  first  d(ty  of  tUi-  penad. 

It  thus  appears  probable  that  meaatruation  merely  cauaca  a 
Huetuation  in  tbe  excretion  of  uric  acid,  a  diminiehod  excretion  or 
r*tenf ion  ju.«t  before  nr  at  the  bcjginning  nf  the  period,  followed  by  ft 
corresponding  plnft  exeretion  during  the  period  and  just  after  its 
t*niu  nation. 

These  tact^  enable  ua  to  explain  very  completely  the  connection 
bertwccn  tnenstruation  on  the  ono  hand,  and  suoh  troubles  aa  head- 
aehe,  epilepsy,  mtitital  depression,  dysp^pain,  skin  emptiona,  rheu- 
maliam  and  catarrh  on  the  othnr ;  in  a  woni,  we  have  herp  an  epitome 
of  the  t^auiaticm  of  disMse  by  urk;  Ackl,  Menstruation  vaujiej  a 
llnelij^itiou  in  the  excreTion  of  uric  acir]  and  in  the  amount  rm^ing 
through  (he  blood  ;  nnd  the  uric  aeid  in  the  blood,  by  controlling  the 
«ifCoUtion,  domiruteQ  Uie  function,  nutrition  iind  metabolbm  of  the 
nhole  boily- 

Ho  tlifli  jiiat  before  and  ^.t  the  beginJilng  of  menstruation  ve  have 
a  diminished  eseretion  or  retentjonjif  ^^jic  aujd,  with  which  goes  & 
1tT43  ciDaulafion,  a  rise  of  urea  and  acidity,  and  a  general  stimulaiioa 
<tl  Junction,  uutiitiou  ond  uetaboliron  throughout  the  hody ;  with 
llui  there  goca  ini^teased  activity  of  miod  and  body,  and  a  sense  of 
•all  hi±iiL4( ;  neither  headache,  fits,  depreAAion^  dyspepsia  or  catarrh 
rome  at  rhU  (imp.  bui  rheumatism  if  present  mny  be  nli^htly  incrtui^^ed. 

On  this  ibofe  follows  an  e?iceesivi?  eicretSon  of  Utji;  acid,  with  the 
cKce^  thruu|fh  the  blood,  and  as  a  result  the  circula- 
Lere  hindereil  atid  ubatru<^ted,  nutrition  and  metabolism 
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dimiiuab,  &a^  tbt^re  is  a  more  or  \csa  xn&tked  fall  ol  urea  ;  Iq  a  word 
coIlicDiia  aocj  its  nsvll&.  With  thu  thpre  cornea  mcTcofiing  beadaobQ, 
IrriUbilit}'  aod  m^iLt^l  depression,  with  tlu  if  the  patient  u  subject 
to  them  ;  dyspepsia  begins  ur  in  JnereaReil,  and  tkiiL  eruptions  appf*a,r 
or  are  diAiitii:tly  ^gravated,  cr  if  anjone  in  Ute  house  li&»  a  Lx^ld, 
ahe  is  liable  to  take  it  just  at  tbifl  time  ;  on  ttie  other  hfind,  {h^u- 
niotiam  if  jtrcviouHly  preaoat,  ia  ofton  dislinctlj  belter,  because 
rh<?tiniiitiem  is  always  better  with  a.  pins  escreTJoirfrf  uric  acid; 
hence  the  alternfttion  between  rh^^umatiAm  and  migr&lne  which  bft» 
been  ohHrrvrd  Iff' bo  mitny  caaea  ;  what  curea  the  one  aggravates  the 
other. 

It  ia  iDtereating  in  thta  connection  to  remember  that  Dr.  OLiTer 
has  noted,  by  meana  of  the  arteriometer*  the  high  blood  pre&eur<? 
of  menitruation  and  the  absence  of  postural  variation  in  this  physio- 
logical  condition,  whieh  resembles  the  similar  absence  of  postural 
variation  met  with  iu  the  guulj  and  ja  migraine  (sec  Briluh  M^lical 
Jmma/..   18S)il,  vol,  i„  p.  1375). 

[q  the  cafio  oltig.  'il  after  the  tirut  onfiot  of  eollajmia  and  deprefision 
there  foljows  a  rise  of  urea  and  aoJdlty  from  November  15  to  18.  and 
with  thifi  the  headache  and  dyspepsia  get  better,  hut  some  rh^unaali' 
pains  become  prominent 

Later  on  the  coUffimb  again  cauacj^  diminished  metaholisoi,  und 
the  rheumatic  paina  afiain  pivc  pLioe  to  djapcpaia  and  mental  deprce- 
aloD. 

And  thiirc  ia  still  one  more  phyaiological  conneet^on  of  menatrua- 
tion  which  may  I  think  be  eventually  found  ro  explain  a  corresponding 
patliological  seetion. 

I  refer  to  the  Tvell-known  fact  that  the  menstrual  period  in  many 
women  is  accompamed  by  enlargement  of  the  thyroid  gland, 

Htrc  then  we  have  three  thinge  together,  whieh  are  perhaps  of 
Bome  importance,  a  fluctuation  in  the  eicretion  of  urio  acid  with  iU 
temporary  e^tcess  in  the  urine  and  the  btood;  as  the  reaall  of  tbifl 
H  temporary  peritMl  of  liigh  blood  pre^ure.  aad  with  this,  poesibty 
in  connection  with  it,  colargemmt  ol  the  thyroid. 

Here  wo  have  a  side  light  on  the  oausation  of  Graves^  disease  and 
its  fre([Uent  occurrence  in  women,  for  the  chief  signs  of  this  disease 
flic  hut  pMipgerations  of  tbdHe  which  ot-our  in  physiology,  and  th** 
fjuieh  action  uf  the  heart  may  bo  but  the  ordinary  eSect  vi  high 
biftod  pressure  «hen  the  beaxt  fails  because  of  it ;  in  a  word  Graves' 
llisooae  may  be  a  result  of  hiph  blood  prosfiure  originating  in  the 
suiTent  high  blood  pressure  and  eolhemia  of  ej^ch  menstrual  period. 
And  whilf  considering  this  subjet^t  we  must  not  lose  sight   of  thf 
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Fftct  that  at  least  one  drug  (chloride  of  (calcium],  wb-icb.  ims  ob- 
Uiii«d  «om«  rcputAtiOD  for  cuiiog  or  rti1i«Ting  Gravcfi*  disease^  Iiftfl 
fts  I  hflvp  poititj^l  out  ft  very  (Jisiint't  and  dei-idtni  efTect  in  lowenng 
blood  preEBUTP.  which_  it  doca  by  cleariDtf  the  Mo  Ad  ol  uric  aaid. 

TTien  a  caac  or  two  I  aaw  brought  t^is  agaiQ  Into  mj  miud,  and 


made  me  decide  to  give  the  treatment  of  Uravee'  di»eaae  a  thorough 
l.rifll  from   this  point  of  view. 

The  moat  IntereMting  of  these  caepfl  was  that  of  a  young  man.  aged 
^^,  sent  to  mf  by  Dr.  Macluren,  of  Harley  Street,  ami  fiiH  hifttory 
'cd  that  a  ftrw  yearu  ago*  aft^r  muvh  acdenlary  woik  and  raiLhcr 
ext^csaivc  amokiug.  he  auddoaly  took  a  good  deal  of  violent  excrtioa, 
and  then  bcgaa  to  suffer  from  attacks  of  palpitation  and  throateoinga 
of  syncope. 

He  wa*  carefully  trpnted  for  h*art  wpakness  or  BtrEin,  and  after  a 
courae  of  Schott  treatment  the  condilLon  of  tlie  hi?art  improved,  and 
hf<  then  began  tc  anffer  from  severe  headaches,  apparently  ordinary 
migraine  (uric  acid  headache),  from  which  ho  had  fluffercJ  periodically 
for  aome  years,  aince  puberty. 

This  continued  for  some  time,  and  he  was  able  to  go  bock  to  hU 
profeesiona!  work  again,  tttid  then  jigBin  wfter  hard  ivork  iind  exposure 
hii  heart  got  weak,  and  he  got  the  palpitiLtioD  attacks  again  and  the 
headachea  went  oS. 

Again  he  was  iTe^ted  with  the  ^chott  method  and  very  nnmeroua 
tonic8|  and  was  also  fed  up  on  raw  beef  joicej  beef  jelly,  and  a  great 
#VUIB  of  nitrogenous  food. 

The  ccndilion  of  the  hear)  ngain  impnivi-d,  ami  Hgain  thn  head- 
achea  returned,  having  been  absent  while  it  was  "A'eak. 

When  I  saw  him  a  littl<*  after  thia,  my  notes  were  aa  follows  :— 
**  He  is  decidf^dly  pnlc^  bat  fairly  nourished.     Eyes  sh^htlv  promi- 
nent, and  there  is  dietinet  fulness  of  the  lower  part  of  neck,  over  the 
tbyroid  region.     Patient  volunteered  the  statement  that  he  now  had 
to  wnar  collars  J^inuh  larger  than  a  year  ago. 

'*  Puhte  rate  *J6,  Apex  beat  slightly  outside  the  left  nipple  line. 
Firat  sound  reduplicated  over  the  septum  of  the  ventricles,  and  second 
aound  load  both  at  apex  and  base. 

■  At  present  ho  is  fairly  well,  and  only  had  one  alight  headache 
abont  a  week  ago,  whi<^h  was  onred  by  tea.*' 

t^uch  ia  a  short  outline  of  what  I  think  is  the  most  interesting 
medical  caee  1  have  ever  aeen ;  for  it  ia  intcrestine  not  only  for  what 
tt  teUs  119  certainly,  but  in  what  it  merely  suggef^ts. 

1  think  it  may  be  r?ad  as  follows  in  sun^mary,  cardiac  fltrain  from 
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r'XrrTi<)ii  Wlowij'p  mufli  Berlenttirv  irork,  und  the  muerioUr  deprcwnnt 
4vtiuri  of  mcr*?.  nf  r'^linri^o, 

Relii-f  of  carJiflp  condition  utw!  mum  of  the  old  headacli«fi  du 
U>  high  Moi>d  iireseiirc. 

Kolnji^c  of  thf  hertrt  end  dbappparanrtr  of  flic  headaches. 

Relief  of  th'*euTHiaccoaditian,nnd  exown  of  nitrogecouB  food  (Aken. 

PrtBpnt  t'otidifion  :  aoinr  liftl"  failuri*  uod  dilataiion  i>f  Iht-  hcort, 
hmdnrlieA  rompiirftTivi^ly  alight,  pulap  t\wck,  Aad  with  the^e  aif n^ 
liiptp  ia  *Uglit  iirc7niiin*iipr  at  thp  ^'fbnllA  ami  diatinct  onlai^^m^nt^l 

TKia  trer  havrs  in  iHT  mind  nu  doubt  that  he  suffBted  all  ftlocg 
IfOm  hipb  blood  prctoure,  m  shown  bv  tbe  old  migraine,  Thut  ftft«r 
th**  arnrin  tii*  h«)irt  Urat  fuiW  *ind  th^n  rocovr^^pd  uodcr  trp:itmeot. 
only  lo  fnd  ngnin  bi^j^niisi*  th*  pnttF:e  of  ch^*  hj^h  blood  pre^fiuro  Wiia 
Dcver  n^movrd;  br-nte  xhv  bead^fUps  due  tf>  the  high  blooi!  presflUTe 
ramr  with  Ihr-  nbilitv  of  Ihr  heurt.  ti*  hrep  up  the  blood  [jreaaure 
nUd  v-ent  when  flit  hpart  wop  unable  f.o  keep  it  ujj, 

Th*  foi»dition  when  swu  by  inr  vng  ono  niorr  or  leaa  bftlf  wa 
iietiiv««n  A^vorfi  c  rdiiir-  fnihir^  on  fLv  odo  hucd  Bn<l  high  Llood  prpasoi-e 
with  severe  lieailndiPs^  on  tbi-  ofbt?r  :  liie  pulnt  \\ae  ijuiok,  there  wjti 
vitmv  dilatntioo  of  the  henrt  anrl  tbi*  lii^adachf^a  wtrrr  cumpjir'^cjvelir 
sH^llt  in  act"ofdijnt'c  with  this;  and  there  wpto  now  oBswuttcd  with 
thaae  wbnt  inif  ht  b«  the  &ignE  of  {^el^lT  Umvce'  disr^aaQ, 

But.  bi?  this  n?  it  tx\ti\'  ihvTf-  IB  no  room  for  doubt  in  my  mind  thjit 
if  Xhv  hlood  pre^uTC  had  been  treated  and  ri^ducad  by  putting  him 
OD  a  iirio  AE^id  free  dipt  from  ihv  time  of  bis  fir^  cardiac  strHin.  he 
would  liavir  rrtover*rd  hntb  moie  qviii^kly  *i.nd  more  p<:rmanpully,  and 
rtfluld  not  have  had  the  wlt'^rnatinn  signs  of  heart  failure  on  the  one 
hand  or  headache  on  the  other,  nnd  mjght  in  uU  probahdity  have 
aJeo  eaijapetl  the  mor^  thrertlemog  sigoa  ^f  Graves'  disease. 

It  is  now  difficult  to  ajiy  vhjit  may  be  the  result  and  how  fat 
ijuioVenEil  htfart's  action,  dilated  heart,  enhirgi'd  thjroid,  aad  pro- 
minent  eyeball?,  point  to  cr(iflmc  and  inuurable  discaM.  The  cnHp 
ia  incomplrte,  but  I  ^ive  it  li<?rr;  for  its  great  interest  and  auggcstivc- 
n^ias,  and  bi^oiuae  it  give:^  an  absoJutelj  convinoing  demonatfation  of 
thp  p^tthob^gy  of  the  uric  aeid  hcfldacbo,  which  may  bp  taken  alon): 
with  vtliKi  1  nh;Ul  have  to  say  of  the  action  of  nntipyrin  in  thia  head- 
ftohe  ia  cliapl^r  vi. 

With  ri^'eatd  to  prognosis,  I  may  menlion  that  before  I  saw  th'^ 
aboro  coei-,  the  idea  that  Grieves'  disease  icight  be  a  lesult  of  hi^b 
blo<Ml  pro!Auri>.  oceurring  most  frequently  in  woioeo,  because  of  their 
UonlltJy  fluctuation  in  blood  pressure,  had  led  me  to  put  a  hospitaT 
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patient  of  mine  upon  a  uric  acid  frte  diet,  aoi  thflt  this  cvpq  in  a 
iew  weebfl  apparently  gave  some  relit^f,  as  lier  pulae  rjite  Jell  from 
120  to  ^2,  and  her  face  became  leaa  congested-  This  case  had  been 
LHultr  (fbaervatioa  for  eeveml  yvar^,  mid  hud  EiEcn  ^ivpn  iiW  the 
dni^  euppocicd  to  be  ufleful  in  th*.'  comlitionn  Ihougb  ice  to  the 
thyrnid  eeem^jd  to  do  more  than  anjpthiog  elae,  and  she  had  hod  the 
right  lohe  of  th^  ibyroid  remove*]  by  my  collengup,  Mr.  W.  R.  A, 
Jftcobaou,  with  the  apparent  result  of  lassoning  the  proEiiaeaoe  of 
the  tight  eyeball.  Still,  ia  spite  of  ilII  trc&lTUcnt,  up  to  the  time  of 
iiltcrlng  diet  ehe  hud  all  tlie  signs  of  [irogresaive  dilatation  of  tho 
heart. 

T  see  ihaE  Sir  T.  Lander  Bruntou  poinls  oii^L  in  St.  Biirthrdnmew' a 
floK-jtital  Journal  Di^ceniber,  1307.  p.  3^,  thai  Gravos'  diseaae  in  gaan- 
rally  the  result  of  abock  or  iojury,  and  ah<H^k  or  injuryn  I  rtiraark, 
producer  uolbcmia.  whi^^h  may  bt^omo  ehronit\ 

There  ia  also  a  rather  iatF^r^tuig  parallel  h^tw^en  Graven'  diae^iae 
aftd  chorea  (of  the  pathology  of  which  I  flhall  be  «]ipaking  further 
on),  afl  both  bear  the  aarae  fekl.ion  jippar*iiitly  ta  rthof.k  or  injury 
nod  lo  the  coUwniia  it  produce*,  only  in  the  Graves^  diseasi?  the  coilaniiii 
producer  high  blood  pressure,  enlargement  of  thyioid,  pTomincnt  oye- 
balK  and  eventually  heart  failure;  in  th^  choroa  the  eoJItemia  pro- 
duce«  obstruction  in  the  eirrulation  of  .som?  imporfant  nerve  oentreft 
in  the  brain,  intensified  by  more  or  lens  heart  failure. 

It  is  said,  I  believe,  that  sotuo  !mve  found  a  history  of  Hcote  rheu- 
iDAtiam  in  about  11  per  cent,  of  coaes  of  Qravcii^  disease,  aod  this 
is  rery  intereating,  fof  if  Graves'  diaeas?  ia,  aa  1  am  auggeatin^,  a  reealt 
Bf[f|l|mQia,  it  probably  hears  ju^t  the  aame  relation  to  acnte  rheu- 
^IBfc  that  migraine,  another  f'olliemio  di^ea^e,  do«s  ;  and  ehorea,  of 
which  H-i-  have  ju«t  spoken,  isfjimilarly  related  Lo  collfemia  and  acute 
rhoumatLsm.  Tliua  wc  eee  three  diEffioaes.  migrajur.  oborea.  Graves* 
diafct^ae,  all  clue  to  collmmia  aad  all  more  or  \qs»  aimilarly  related  to 
tha  acut?  artbritU  which  ia  produced  when  a  ooll^mia  ia  terminatod 
by  a  retention, 

I  alao  not*  that  Profeasor  Murray  pointe  out  in  the  f^-neei,  vol.  i., 

Iddlf,  p.  752,  that  while  little  or  nothing  m  really  known  of  the  path- 

ujaghS^i  GtavcA*  diaeaae,  most  caaea  that  arc  iicproved  hy  treatiuenh 

|HPBI^  J^et  roeroury  in  some  form,  ami   mcroitry,  ad  we  have  ecen, 

U  Oft«  of    the  druga  whieh   haa  most   povi?r  in   patting  an  end   to 

00ll«rmijl  and  lowering  the  blood  pressure.     And  now  that  1  have«  as 

wHi  ap|>eur  in   the  next  chapter,  almoat  alisolut-e  power  over  blood 

pcomirv.  I  have  coDJiiderable  conHdoaoe  that  I  can  do  a  great  deal 

tor  Gr»vc4'  disease  either  by  drugs  or  diet. 

10 
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But  I  have  now  come  to  consider  that  while  the  full  picture  ol 
OravcB*  diBoaso  ia  oomt^wbat  ran*,  the  prommcct  eye  or  some  dc^rc<? 
of  This  condition  U  rather  commoD,  i^^peviallj  amon^  th^  uric  acid 
feeding  upper  cIhsrpb,  Bud  is  to  be  ^fvn  pn'rhaps  id  one  of  two  out. 
of  almost  any  t^n  people  we  meet, 

The  underlyiug  caufle  common  to  Gravea'  disease  and  minor  con- 
ditioDfi  of  the  prominent  oye  ie  high  blood  prpeaure,  I  now  look  upon 
the  promineni^  eye  as  a  valuible  and  readily  observed  symptom  of 
high  hlood  pressure,  and  with  the  exception  of  certain  aJterations 
in  the  eyeball  itself,  such  aa  Lhf>se  of  myopia,  which  can  easily  be 
identified,  or  certain  now  growths  or  tmnoura  ei^her  in  the  eye  or 
neighbouring  Btriictuio9«  blood  prresuic  ia  th«  chief  dirtcrmimiLg  factor 
in  the  prorainance  ot  retrai^tion  of  the  eyes. 

To  take  extreme  cases,  we  have  the  prominent  eye  of  Graves* 
disease  with  blood  pressure  say  150  mm.  of  mercury  or  above,  on 
t^e  one  hand,  and  on  the  other  the  sunken  eye  of  the  young  child 
dying  of  disrrbcea  and  collnpae  with  blood  preseure  probably  50  mm. 
of  mercury  and  ht^Iow,  and  here  we  have  also  the  cold  extremities, 
the  ahrunken  skin  and  perhaps  the  deeply  concave  fontanelte  to  toll 
the  same  tale  of  diminished  blood  pressure.  Between  these  great 
fKtremes  we  get  all  varietieH  of  int-ermediute  conditions,  bo  that  the 
potution  of  the  eye  is  a  ready  guide  In  chnical  medicine  to  the  vasculat 
condition  of  the  patient,  and  it^  vitlne  is  increased  by  me&surmp 
even  roughly  the  extent  of  the  prominence  or  retraction,  and  noting 
the  other  signs  of  the  vascular  condition  to  be  Been  in  the  face  with 
each  position  of  the  eyeball.  As  I  have  just  pointed  out,  Graves^ 
disrftse  may,  if  talcpn  in  lime,  be  relieved  or  even  cured  by  removal 
of  the  high  preeeuie,  or  lie  cause,  uric  acid  coUsmia.  I  will  merely 
say  further  that  of  the  three  cardinal  eymptoms  of  Graves^  diaeaae, 
the  prominent  eye  is  met  with  very  frequently  io  the  hiph  blood  pressure 
hefldftche  (mipraine  or  nrie.  acid  headache),  that  eolargemenl  of  the 
thyroid  occurfi  in  most  women  during  menstruation  when  the  blood 
pressure  is  raised,  and  when  those  of  them  who  suffer  from  migraine 
or  epilepsy  have  their  attacks,  acid  that  the  quick  puke  is  met  with 
ia  all  simiUr  high  blood  pressure  conditiouB,  ae  the  heart  heginA  to 
tail  before  the  high  presj^ure.  Graves*  disease  is,  in  a  word,  as  1  have 
already  suggested,  but  an  exaggeration  of  some  of  the  cfimmou  aigns 
of  high  blood  prefisuie. 

Thus  I  know  several  auffercre  from  urics  acid  hetidaches  who  have 
attacks  with  each  mcnstmnl  period,  und  with  r^ch  of  theaf^  ntt^cka 
thi^  neck  enlarges  bg  that  for  a  day  or  two  thoir  ordinary  clothing 
cannot  be  used  ;  aod  no  doubt  it  h  this  montblv  ductuation  in  coUcmia 
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and  \t9  resultant  blood  pressure  that  accounts  for  the  fact  thst  ex- 
ophthalmic ^ottro  is  chivflj'  aacn  in  womon ;  and  thoa^  that  aro  weak 
or  Dcaring  the  pefiod  of  life  at  which  the  heart  tende  to  fail  may  have 
iDQTQ  or  leM  piilpitniuin  and  quick  puLs^  with  eacli  ^iich  periodioal 
attack,  ju5t  as  in  the  patient  whose  case  I  have  described  ubove. 

I  will  merely  add  that  in  all  these  coaditions  of  Graves^  disease, 
DT  derelopim;  ot  partial  Graves^  disease,  where  th<'  prominence  of  the 
m^eH  is  well  m&rked,  blood  preasurM  of  loO  mm.  of  mercury  *nd  above 
^■i  the  rule. 

Now  if  a  nonnal  eye  is  closed  and  a  pard  ff*  held  vertit-ally  over  its 
uentre,  it-s  edgi;  will  tvst  fitinly  ov^r  the  aupra-orbital  ridgi;  above 
and  the  malar  attd  superior  tna^rillary  bonea  below  ^  but  it  will  touch 
the  eyeball  bo  lightly  na  ic  caiifle  no  dincomfort.  On  removing  the 
[?ard  a  pale  line  is  aeen  \vhete  it  has  prosRed  the  blood  out  of  the  nkin 
over  the  bones;  but  it  haa  hardly  affected  the  skin  of  the  eyelid  at  all^ 

And  thJB  is  no  doubt  the  natorat  pDHition  fur  the  humaa  eye,  for 
the  bony  boundaries  of  the  orbit  now  afford  it  cfhcient  protection 
ffom  pressure  and  injury;  and  thia  a  \U  poeition  when  the  blood 
pressure  ia  normaL 

Wh^n,  however,  the  card  is  applied  in  the  same  way  14>  an  eye 
which  ia  too  prominent  it  restA  on  thi^  front  of  the  ball  and  rockn  \ip 
»Dd  down  over  it,  only  touching  one  of  the  edges  of  the  orbit,  ib 
makcB  a  pale  mark  on  the  eycLd  and  oauses  pniufnl  pressure  on  the 
eyeball  without  toncUiog  both  tha  upper  and  lower  tx>rdcra  of  the 
orbit  Hi  the  i\rae  time. 

Then  when  one  looks  nt  a  face  in  which  the  eyea  are  markedly 
prominent  one  sees  the  whole  sJde  of  the  face  forming  a  cone  of  which 
the  apox  ia  the  front  of  the  cyebatL 

to  a  normal  face  there  is  an  upward  nud  forward  alopa  to  the  lower 
jMTgin  of  the  orbil.  (hen  there  U  a  cmteriform  depreaaion,  and  tha 
lUI  of  the  eye  projects  more  or  less  from  the  centre  of  this. 

But  in  the  face  with  the  very  prominent  eye  the  depreaaion  above 
ihp  nvaT|n"n  of  the  orbit  i^  done  away  with,  and  the  cone  ia  continued 
up  without  a  break  t-o  itfl  apoK  at  the  front  of  the  eyeball. 

Tha  «y©  ia  bo  prominent  that  the  lida  stretch  forward  over  it, 
nblileratinf?  ihc  normal  depression  nt  the  margin  of  the  orbit. 

Aud  there  ia  liere  1  think  a.  point  i)f  diflereutie  between  the  eye  of 
vxofhthalmic  goitre  and  the  prominent  eye  I  am  now  seeking  to 
4f»cnb*.  for  Ihtf  tiyp.  in  Groves'  djocoac  b(N3omcB  prominent  more  or  less 
»udd«iJy,  Mk  thflT  tiic  eyfball  leaves  lEie  lida  behind,  so  to  epeak,  and 
Ufy  fail  to  covpt  U.  Io  anything  like  the  normal  extent ;  but  in  the 
pfODUDcat  eye  of  chronJn  high  blood  prfflrtum  ilmf  bas  beeri  more  time. 
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the  cbftiigc  end  incrnase  of  prominence  has  b&on  gradual  over  yotr^ 
and  thu  Irda  have  boen  &h\e  to  follow  tbe  eyobull  and  cover  it  to  • 
greater  exlen!   thua  In  GrAves'  diseaap. 

AmoEig  concnrnitAnt  signs  of  tlip  prominent  eye  tbe  mo*t  impof' 
fan!  la  a  distended  conditiuu  of  the  ^kin,  wlirthpT  it  be  Vbith  fftt,  blood, 
or  serum,  or  ell  three  more  or  [c&s  mJngled ;  the  wrinkles  t^nd  \« 
disappear  or  Rct  emoolhed  out,  and  the  whole  skin  o|  tbe  face  givee  the 
idea  of  diBteo^ion  and  pufline^a. 

This  is  weH  Heen  in  a  wumati  of  say  45.  the  stout  body  givM  ku 
fdefl  of  diBt^nHton,  the  hlcln  of  the  face  is  puffy  and  tense,  th«  cy« 
eland  out  and  the  aide  of  tbe  face  aIo^ich  up  to  them  witli  liaitlly  Any 
indications  of  the  vrhereaboutfi  of  the  orbital  margin  ;  with  auch  ngna 
At  such  on  &j^6  it  is  prattj  eafe  to  aay  that  the  blood  preaaurft  is  not 
below   IdO  mm.  of  mercury 

Some  rnipor  uomlitions  wliitib  may-  be  seen  with  some  stagM  al 
the  promlueat  eje  are  a  distended  condition  of  cjtpjIlAry  ve^web,  ^ving 
a  dark  tittenkiDg  of  colour  rery  different  from  the  delioate  flush  d 
Le£ilthH  in  which  no  voeai'la  are  visible. 

Then  ae  time  goes  on  tbe  tense  skin  and  prominent  eye  gradoftUy 
give  plaee  to  a  more  wrinkled  skiD  and  an  eye  w^hiob,  thoa^h  still  pro- 
minent, «howa  now  the  margin  of  tbp  orbit  surrrmnded  by  more  or 
less  large  folds  of  eyelid  as  the  provioua  stretching  is  relaxed^  ftnd  thia 
pTob&Uly  comes  at  an  age  when  the  hair  is  becoming  markedly  grey 
cr  ovoL  white. 

Later  atiU  we  get  an  eye  hardly  prominent  at  all,  a  akin  cttU  pu£y. 
but  in  wrinkles  and  folds,  the  colour  in  the  di^tt^ndf^l  «kin  v«SMJft 
becoineH  dusky  ztud  irri^guUr,  almos^t  blotchy,  an  heart  wcakiken  and 
venous  congestion  increase.  And  last  nr^r  the  ^al  ^tagea  vf  hf^tt 
failure,  of  which  the  above;  aro  intermtniinto  stages,  we  get  ihb  fwe 
hci^oming  p&le  und  tbe  blood  even  fa-lling  out  of  the  diateoded  and 
degenerate  ves^ls^  which  gave  the  face  for  so  many  years  what  wb 
often  thought  by  thn  man  in  the  street  t*»  hi?  itj*  hue  of  niddy  h?fthh. 
but  wliich  was  in  reality  its  stamp  of  va«cular  degeneration  und  decay. 

With  wriukted  but  &tdl  puffy  skin,  a  sunken  eye,  an  orbital  tnargia 
surrounded  by  looe.o  folds,  with  a  paliD)^  surface  and  a  shrunken  appeai- 
ance,  we  g<^t  a  quick  irregular  or  mtermittent  pulse  and  a  blood  prcAsun 
but  httle  over  Uy.)  tnm,  of  mrrcury. 

Thu»  a  woman  in  front  o[  us  has  eyo^  that  are  distiiKtly  prominent, 
a  skin  which  ia  puffy,  a  face  and  tigure  which  are  decidedly  otoot 
and  (five  an  idea  of  distension. 

An  older  woman  with  grey  hair  who  sita  beside  her.  probably 
her  mother,  has  a  puffy  akin  hut  her  eyes  are  retraol*d  rather  thkii 
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prDmiQ^Dl,  ftsd  her  pak  face,  nrinkled  FLkic  And  vaatin^  Figure  tell 
ft  (aIc  of  beart  lailure  and  falling  iJood  preeeurc  ;  a  siu^lc  ^latioc  at 
tilSM  ttro  t«Lk  ufl  which  h&s  the  Lower  blood  preAPurc^  arnJ  why. 

Or  ftgHta,  on«  sees  tt  womjin  ivho  ik  obviously  too  eiritahle.  and 
ID  b«r  bcp  the  eyiw  are  BamewhaL  promiuent  and  the  skiu  puSy.  but 
nni&ci  and  Mow  the  ryes  are  large  IrjoeK  iolda  of  skiti,  and  liert;  ^ve  can 
tro  tbe  whole  hwtory  of  cause  and  effect ;  her  blood  ptceHure  is  high  and 
tl  hMM  been  hij^  for  a  Iodi;  tim^H  and  h&e  been  higher  alio  than  it  is 
h«  hair  ha*  grown  gtey  her  heart  baa  fniled,  ihe  eye  has  beeomn 
pmminpfit  and  h^nn^  i&  surrounded  by  a  lar^e  ]oo«e  fjld  of  Akiri, 
4r)d  we  Already  know  that  hemt  failure  and  full  of  biood  preaauiQ  lh 
•  tfllWic  of  meotal  ejicttemoat,  even  of  mania  (see  chapt?rA  v^  aud  viii,). 

Of  ft^ia,  one  c««s  a  mao  with  exactly  the  above,  i&vial  fii^ma^  and 
Im  uD«  OS  that  for  years  he  has  aufier&d  from  periodical  headache,  but 
tkAt  of  late  he  has  had  le^B  headuohe  but  soms  palpitatbn  ;  bin  face 
Ulk  a«m-hat  bi^  palpitarioD  lAh  uh,  tbuf  bi^  ht-art,  U4  fttJlijig  ami  thai 
bWod  lirraaiiTc  not  being  maintained   headaches  due  to  it  are  nolao 

Tronain^nt  cje  ia  most  common  and  most  marked  about  45  and 
6U  yeus  of  age,  for  then  tlie  beart  attaina  its  greatest  hypertrophy 
to^Kher  with  goml  nutrition  :  but  It  itinv  hp  ^ppu  in  iMrly  age,  and 
1  recently  bad  amonf^  my  oul-patieutit  a  cbLTd  of  [i  or  10  with  thia 
•■gn  fajfiy  marked.  &nd  itd  mother  had  it  «tiU  more  developed,  for 
both  *fPfe  Buflerera  ftom  hiph  blood  preaaure  h?adochpB- 

Thos  those  who  have  high  blood  presaurc  tcad  to  have  prominent 
«T«A  from  thr  time  they  aro  full  grown,  from  the  time,  that  is,  whnn 
ih«  hrart  atlAinfi  its  full  power  ;  arvl  here  we  have  no  doubt  one 
raucra  vhy  ihe  headache  and  epilepey  of  high  blood  pressure  atart 
iDto  promincBcft  at  puberty. 

A&i  tbia  continues  onward  through  life,  tbe  eves  attam  their 
pe»tcM  |tromin<>njce  in  middle  ^ife  juat  when  the  hearf  is  etrongeat, 
and  grKdually  hvcome  ht^  and  leBs  prominent  aa  the  heurr.  faila  vith 
^vuxiug  y«»rs- 

The&  if  in  two  cnBt»  the  ohstructton  to  the  circulation  is  equal 
lfe«  «yca  will  be  tnont  prominent  in  that  which  haa  the  stronger  bt^art, 
Atkd  iiido*d  it  ia  in  many  ciiae'<  ptiiiihle  to  gauge  dpproximiitely  the 
dilckiww  of  the  left  ventricle  simply  from  the  greater  or  leaa  promi' 
9f!9^r  ol  the  f*yr. 

Thca  Rvtuially  (^o&dttiooa  which  hinder  the  circulation  through 
tli«  hiDCVg  a«  hrfjbohit)»,  aathma  and  eunphyaema,  will  make  the  pro- 
innictil  *Ve  more  prominent,  for  %nch  conditions  not  only  directly 
jliilnici   Uke  ein'uJAtion.  but  daf^^tive   oxygenation   of   the  Llood  ia 
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a  cauae  of  coLUemiA,  and  it  b  also  a  oauee  both  direct  and  iDdireot  ol 
obesity.  In  the  same  way  coughing,  straiQing  and  heavy  exertion 
tue  liftings  rBJEP  tlit;  hlocid  pre^urp  and  incnaBe  the  promiiience  of  the 
eje  ;  on  the  other  hand  deep  brn^thing  lowers  blood  preaaui^  and 
dimmiflbce  the  prominenoa  of  the  eye;  henoo  breathing  exvciiea 
frequently  proctiswl  when  unrestraioed  by  fllothing  arc  good  for  all 
those  who  suffer  from  high  blood  pressure  ond  obesitv  ;  while  ttoa* 
who  suffer  from  obewtj  and  infliat  on  keeping  their  elothing  light 
are  only  iucreatuug  their  trouble. 

Mental  «xeitement  aleo  raises  blood  pressure  and  will  therefore 
increase  the  prominenoo  of  tho  eyasn 

On  the  other  hand  abBen<^e  of  the  aborts  troublee  and  the  prveenu 
of  good  n?4piratory  power  may  to  some  extent  maRk  the  efffcta  ol 
blood  pre^uie  on  the  eye  and  rcndet  it  lesa  prominent  thdn  it  other- 
wifie  might  be  ;  but  good  respiratory  povier  also  tenda  to  pr^veot 
Tcry  hjgh  blood  prtA^ure,  and  to  diminiah  tho  t.endency  to  obcaity^ 

Then  a  tendency  to  atoutneas  will  no  doubt  increase  the  promitietiee 
of  the  eye  and  the  distenfiion  cf  the  whole  face  and  body :  but  high 
blood  preasure  is  u  wonderfully  conatant  concomitant  of  obesitTn  » 
that  I  haTe  long  regarded  obebity  its  a  fiign  ol  high  blood  preBsure, 
or  rathar  as  one  of  the  reaulla  of  the  defective  circiLlatioD  which 
cQUsee  the  high  blood  proaaurc,  hence  wo  ao  often  find  obeutr 
aecompanied  by  glycoautia  or  albuminuria  ;  these  are  all  merely  fonm 
of  deiective  combuatiuu  due  to  defectlv..'  capillary  circulation,  and 
they  tend  to  occur  together  because  they  arc  re-aultd  of  one  cohudod 
cause  ;  and  the  prominent  eye  ifl  the  facial  eiga  of  the  first  effect  of 
thia  cauae-high  blood  presBura. 

Then  in  eatimating  the  actual  prominence  of  an  eye  we  most 
remember  thnt  folds  of  jtuffy  filrin  round  the  orbital  inargins  may 
make  it  appear  leas  prominent  tlian  it  really  ia^  and  in  aui^h  ra^fs^ 
we  must  take  tare  to  feel  the  margin  of  the  orbit  and  gauge  the  poaition 
oi  the  eyeball  in  reference  to  thie  ;  but  aliowing  for  thcae  thioga  and 
■for  differenoea  of  face  and  form  and  of  aize  and  premineiioa  of  bony 
ridges,  there  is  no  doubt  that  th«  pOAition  of  the  eye  is  often  a  most 
valuulile  guide  to  the  blood  preuiure  of  it-s  posseaaor  ;  and  the  promjneot 
eye  with  some  of  ix&  asaocJated  facial  conditions  ia  a  very  conatunt 
sign  of  the  coiloimio  circulation. 

11  la  not  everyone  who,  haviug  high  blood  preisancc  from  collacmta, 
will  Buffer  from  headache ;  it  ia  only  those  who  have  a  oertaia  £Ue 
and  arrangement  of  ves^ele  at  the  base  of  the  brain  ;  and  again  amnng 
thoae  who  do  auffer  there  are  all  variations  as  to  the  height  of  blcuitl 
preeeure  at  which  thej  begin  tu  auffci ;   thus  some  suETcr  at  anything 
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ijvcr  l.'^O  axm^  of  nn^rcury.  othern  onl>'  at  IfJO,  and  othera  agAin  will 
liave  little  oc  no  hcodatliP.  even  with  the  higlicst  bbod  preeorsa  we 
know  ttL 

Again  not  tv^n-ode  that  haa  coUieniic  high  blood  prcsanre  will 
Aufier  iiom  aaihina,  or  glyeoniiria  or  albuminuriii  ;  thene  may  only  be 
present  wben  some  coi^comiUnt  Qoudiliun  pitciplliiteti  the  uhief  siieu 
of  tho  flltored  circulation  en  the  luu>5a  and  bronchi,  thti  hvcr,  ot  the 
akin  reflpoctivcly  ;  but  tbe  one  undprlyinp  t'ondition  common  to  nil 
u  colbEmia  and  the  bigb  blood  pressure  it  producefi,  afid  more  or  leas 
prumiDiTiL"!?  of  the  eye  i^  a  wonderfully  good  and  constant  index  of 
this  comlition. 

The  prominent  eye  tells  us  not  only  vrhebhsr  bhece  is  bi);h  blood 
presaure,  it  will  often  tell  us  bow  long  it  hna  been  therc^  and  whether 
the  heart  h&A  elovely  and  fiteaddy  bypt^rtrophied  under  it,  or  h^i^ 
failed  early  befor*  much  hypertropby  was  possible,  or  only  later  after 
it  had  for  years  kepi  up  a  very  high  blood  pre-**iire, 

Ajid  x^hou  we  cibsccve  doi  only  the  promiueut  eye.  but  the  condition 
of  the  skin  round  it,  whether  It  ia  tense  and  smooth  over  an  oi^n 
alrnoat  etartiDg  from  itg  aooket.  or  hatiging  in  folds  round  u.  loss  pro- 
minent orgun,  or  again  wrinkled  nnd  atrophied  but  still  unduly  las 
over  an  eye  licflrtely  prominent  at  all,  I  think  we  can  o!ton  read  in 
the  patient's  fane,  not  nierply  more  or  leas  high  blood  prcMure  or  low 
bkrad  pressure,  but  no  unimportant  p^trt  of  the  life  history  of  hia 
VAKular  ayatem. 

In  marked  contrast  with  thti  previously  mentioned  effeota  of 
nicfiuatFmxtiou  Dote  the  effevt^  of  normal  prcgnaooy.  Here  we  have 
A  steady  upward  progression  of  nutrition  und  metiibohjsm ;  urea  and 
aeidity  riae  Atebdily,  and  the  blood  is  oonaequently  cleared  and  kept 
elnir  of  uri^:  acid. 

For   this   reosou    in    normal    pregnancy   all   dLgeasoa    due    to   an 

■leoea   of    urio   aeJd   in   Ch«   blood,   such   i^s   lieadacbe,   his,   mental 

depreasioo,  dyapepaia.  asthma.  Sec.,  are  remarkable  by  their  ahaenca, 

while  Sir   A,  tiarrtid  (ptfv.   ref-,  i\  J12)  tells  uh,   just   its  *e  hIiouUI 

rxpot;ti  tUat  womeu  occasionally  auffer  from  gout  during  pr^nancy, 

«Dd  not  only  »o,  but  there   is  a   common  idea   among   the    peopk 

nhteh   ifi  mentioned   by   Sir   W,   F.    Wade  {Brt/Uh  Medtctd  Journal. 

W7J,  vol,  ii )  and  which  I  believe   to  be  well  founded,  that  pregnant 

VQmo&  do  not   readily   take  diaeaaea,  aucli  aa  colda,  fevers,  &c.^  to 

wiueh  t!jL-y  may  be  exposed.     We  ahall  sec   further  on  that  opium, 

by    giving   it4i   ti<ihit\tfi     temporary    freedom    from    ci>limmia»  gives 

them  alan  MmiUr  relative  immunity  from  dtaeaao,  and  that  bracing 

nouitaia  cFimat«>4  and    training   for   athletics   also  do   the   same   lo 
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a  certain  extent.  Normal  pregnancy,  therefore,  QomMponds  lo  ihe 
tiral  or  atitnuiation  atagu  oE  meastnidtion,  and  ih^  diaebses  of  tli« 
one  to  the  disoaeee  of  the  other.  But  if  pregnfinpy  Ib  not  normal,  or 
if  metabolism  is  iip3i?t  by  nuch  ii  di^turbanco  ha  vomiting,  the  picture 
b  oompletel^  reversed  ;  there  is  no  itse  of  area  and  acidity,  on  the 
cnuriar^'  thfy  full,  and  tlie  blond  injApjij^gj  bi-in^  tepl  clrar  of  uric 
acid  is  flooded  with  it,  aod  the  diseaaea  wUicli  are  due  to  this — 
headriche,  tits,  dcprtssion,  dyfipepaia,  aatl^ia — in  place  of  heiug 
dimimatcd  at*  proacnt  or  incrcafied,  and  the  pati*^ot»  instead  of  beiDg 
proof  against  colds  and  fevers,  in  liable  to  take  them ;  and  indeed. 
if  the  upspt  of  metaboliam  is  at  all  severe,  that  last  and  worst  i*fAgp 
oJ   defiMttivH  c'cmbuslioij,   Bright'*,  dieeftwe  it^t^lf,  mtty  appnar  ou   the 

And  iti  chapter  :Lui.  n'e  shall  see  a  oaac  in  which  such  difiturbancR 
of  prcgnftntr^,  perbapa  aided  by  the  altored  preflsiire  rdatJona  m  the 
ahdomL-n  and  i^mo  failure  of  the  heart,  did  apparently  bring  on  tbid 
disease. 

With  reganl  to  infwtioii,  the  point  ix\iiy  be  expreasod  sliortly 
thus:  in  normal  conditiona.  and  i^till  more  in  oooditiomi  of  Btimii- 
latcd  nutrition^  wh^n  the  blood  ia  fr^^c  from  uric  acid  aad  the  circula- 
Uon  IB.  in  conBCf|iicnec>  free  and  perfect  in  all  the  tisaviea,  when  digcation 
ia  perfect  and  metabolism  complete,  when,  in  a  word,  the  fired  of 
life  burn  strong  and  bright,  th?  microbes  of  disease  are  burnt  up  and 
destroyed,  and  liavo  no  chani^«  uf  uliing  root  anywhere. 

On  the  other  hand,  when  under  the  rcveiee  cooditionB  the  draught 
ia  bod,  combufltioQ  is  incomplete  iind  the  firea  nin  low,  the  microbes 
get  a  tirm  hold,  and  are  ubb  to  multipiy  and  produce  the  discoae. 

From  thi8  point  of  view  the  cftUflationof  fever  ia  of  est  rem*  interest, 
for  fever  is  acoompanied  by  a  general  iDcrease  of  combustion  and 
metuboliam^  and,  indeed,  It  look^  very  much  as  il  it  f\a»  a  j^rotec- 
tiv«  e0on  on  the  part  of  nature  to  stimuUte  the  fires  of  life  and  burn 
out  the  iovttder ;  and  it  is  intercating  to  note  that  Locwy  and  Biohtcr 
{3eri.  Khrt.  ITocA,,  Mureh  1,  lS\*7'f  lound  that  artificlolly  produeod 
fever  ptot^ted  animals  to  soido  extent  against  microbe  inoculfltiOTL 

I  shall  have  more  to  say  on  the»^e  points  in  treating  of  the  caiioa- 
tion  of  catarrh  and  phlhiJ^is  iu  i^h^pter  ix.,  and,  indeedf  1  am  lii?ri! 
merely  giving  an  outline  of  the  part  played  by  uric  acid  in  the  oausA- 
tion  of  disease,  and  each  individual  discoac  will  be  treated  of  separately 
in  the  clmptflfB  V'hieb  follow. 

To  pat  those  points  in  a  nutshell,  we  may  say  that  the  effect  of 
rxePW*  of  UTi'!  anid  in  the  blood  is  deficierit  and  incomplete  combufl' 
tioQi  while  tho  rcauk  of  ktxping  the  bloud  clear  ol  Jt,  no  matter  by 
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wkkb  of  tli«  numorou*  meaiu  at  tiur  di^posiLl  lliis  is  ftccompliahed, 
M  OftlicfBCtory  nod  txiinplTitr  i^oiii'baHtion. 

rrrviwu  writ*rr>  have  verj  often  loJd  us,  r.nd  some  ftte  wjing  W 
ndl.  Uut  Ui4-  pxopee  of  urk  j^cid  found  Id  the  utinc  in  these  cooditioiu 
ii  tb«  rcntf/  of  di!fU:ieat  combuntioa;  my  rpsearcLcfi,  however,  flUov, 
ftod  iiutiwd  nwk^,  the  d^ninnstration  almost  ab^olut^,  thai  the  truth 
iit^eXAct  rcTtrae  of  thu.  ittud  ihnl  uHcjicid  m  the  cuwte nl  Uiedelicicat 

WK^pVpiflncy  coniffl  to  an  end,  however,  wprciallj  if  labour 
M  tfdioad  and  fatigue  is  great  (^?  F&li^c,  chapter  viii.),  th«  lirefl 
ol  Itfp  ran  lov.  and  then  the  wet  bUnkt?!  ia  the  ^^hape  of  the  urie  arid 
aumd  during  prcgtrnncy  geu  on  top  of  them  and  kee(v*  them  down, 
and  kcUlJon   may  fiiTt.hw  add   Vo  the  depression. 

l7Ddw  theat^  condilionn  all  or  any  of  the  diseases  wrhali  were  re- 

kablij  by  their  abaenoe  during  normal  pr*^gaaiicj"  return  in  an 
vttej  lorra. 

Before  [  Ieav<^  fig.  ^51  1  will  just  point  out  that  ii  serves  to  erplain 
cvrtAin  ob^rvationa  made  by  others  as  to  thv  vffects  of  tnennLruation 
CB  metabolism;  thus  in  an  artk^le  on  ''STolTw^x'li^H  Wahrend  der 
3fc9iJtnut&on,"  by  T-  Sclirader  (in  von  NogrJeu's  Bfifrd'^f  ;«r  Lehrc 
9om  Siog^^tJiui,  l&Jl.  Helt.  ii.,  8,  1:^2).  it  \s  pointed  out  that  men- 
atmalioa  u  a^wompanied  by  a  eonetAot  full  in  th^  output  of  nitrogen 
bj  thf  f»*reft  and  urJnet  which  U  not  the  rtsiUt  of  wny  alteration 
ui  divt,  ai  tbis  was  purposely  kept  eonat&nt,  bnt  which  ScUr^er 
tluiiks  u  due  to  a  dimliuahed  formAtioD  of  urea. 

Hv  p:oifpd»  lo  give  an  explanation  which  seema  lo  hv  laclcing  in 
eofDpletoaeM,  and  lor  wtueh  1  must  refer  my  readers  to  the  original 
afticU.  but  1  think  this  dlminishod  produefion  of  oreH  is  sufficiently 
vrldanl  in  fig.  .'^\  and  it^  eau*^ticn,  by  the  defident  eambustion  and 
■■Caboliim  whi4'h  ejcce.u  of  unc  nrid  in  the  blood  always  prwlucea. 
ti  aafficiflTDlIy  dear. 

Il  ia,  1  beli^vr,  n  uoiver^iaT  Inw  domiuatlog  Wth  physiology  and 
p^thoid^r.  Iltat  high  urj>.'  ueid  meona  low  and  faUing  area,  and  low  urJo 
•eid  means  riuo^;  and  hiffh  urea,  and  thif  Uvt,  ae  tve  ^hall  ^e,  1ie4  at 
tb*  wy  root  of  »uch  <^nditionB  as  fatigue  In  physiology,  and  of  many 
bbwd  eJun^pfl  up  Ui  Bright'a  di«ea«e  itaelf  in  pathology. 

Ln^ly.  1  wiU  juat  (Kjiut  out  thut  the  stimulation  vrhich  accou- 
paw*  tiM  aejuaJ  act  fn  nv-n  has  na  efieet  on  nutrition  and  the 
«3Wn4«oai  of  urie  add  almost  ideiitiF^ol  i«it.]i  that  of  mcnetruulion  ia 


The  HxudI  act  Lt  no  doabt  a  powarfuT  stimnlna  to  circulataon, 
and  ir^  accompanied  by  muaridAr  activity,  but  thU  ia  not  |juidird   lo 
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thvi  fdtiguo  point,  and  coDSflqui^ntlv  it  prod^icod  a.  nAo  gf  ^xva  AOd 
addltj%  whicbr  an  we  sbaU  see  in  chapter  viii.,  i*  the  firai  ofiavt- 
of  all  exeiciw,  and  continuBa  till  the  ftoidity  is  brought  down  by 

This  1130  of  urea  and  atiditv  clears  the  blood  of  uiic  nc'id  APd  pro' 
duces  u,  etJmablJoQ  of  nutrition  and  metabolism  just  &a  occujb 
ap|>LLt4^nUy  &t  the  tcpnning  oE  meaatrualioD,  but  juat  na  in  itieD- 
fltrufltion  Qiid  io  the  action  of  a  long  liat  of  drugs,  this  f  timorj'  retPiilion 
oi  uric  acid,  the  result  of  the  stimulation,  i&  followed  hy  a  secondAi^ 
lua  tfs^tioQ  of  uric  acid  oi  u  ;^ouud;  and  during  this  fita^e  of 
thcHuctuoiron  a  man  will  suflct  from  aimiUr  troubles  to  tlioac  wbich  , 
nHect  women  during  or  at  the  end  oE  mciifltruatioii,  and  tins  is  the 
raaaon  that  many  men  who  sufter  from  the  uric  acid  headitc be  (nugmnc) 
havp  noticed  th&t  they  often  have  ac  attack  on  the  day  lolLowing 
Bejcualintercourse  (see  diapler  vi,). 

It  aeema  to  me  &ho  to  bfi  a  fiict  ol  Bome  Interest  ttmt  tbe  aexuAl 


Lghfc  and  in  complete  abiyttaaa«uh  l»w  or  faUiug 
presauj^e^  and  as  the  eezaiil  ACt  JtfleJljtftitflB,  as  above  shown,  to 
produce  low  aud  filling  blooE  preaaore^  it  tenda  to  remove  tbe  ddaiTe 
for  ro[w;tition  of  the  act. 

Further^  I  think  iKat  as  the  sexual  act  produces  lovr  and  lalun|; 
blood  pressure,  it  viiW  of  necesaity  ieli*v«  oooditioju*  which  are  due 
to  high  and  rising  blood  prcasuie,  such  fur  iiuftAMW  oa  mantel  dopres' 
sion  and  bad  temper  ;  and  unlesE  my  obBervation  deceives  me,  we 
h&ve  here  a  connec:tion  belu'een  conditions  of  high  blood  preamre 
with  mental  and  bodily  depreHsicii  and  the  att  of  maat^tf^flori.  fot 
tbifl  Ant  will  Tdieve  those  oonditiona,  and  will  tend  to  b«  pmcliAnl 
for  thia  purpose. 

1  think,  therefore,  we  muflt  bear  this  in  mind  in  such  coettr 
where  theae  are  obviously  aa&ocbted  with  high  blood  preararo,  we 
would  do  better  to  aasiat  Nature  in  lowering  thia  pre*snre,  rather 
than  by  attempting  to  fight  againut  hpr  with  such  feeble  vi»poru  m 
mental  and  moral  suasion;  that,  in  a  wordi  we  ahould  treat  the 
morbid  conditions  present  in  the  circulatioD,  and  leave  motnUty 
to  ngbt  itet-lf  when  a  satisfactory  cerebral  circulation  tiu  brvn 
restored  by  the  me  of  euitubl©  diet  or  drugs, 

T  have  been  much  inttrested  to  see  that  tlie  connection  Wwmu 
eexuul  «ppji^titi^  and  blood  prassuren  or  what  ia  tbe  eame  thing,  the 
mental  conditions  its  chaug^^  produce,  baa  been  noticed  by  opiom^ 
eaters  in  whom  these  changes  of  blood  prcsauie  arc  se^n  to  perfec' 
tion,  in  whom  also  they  ore  dot\  as  [*lBewhore,  to  ehangpe  m  the  unoimt 
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of  iirio  ftc^id  present  In  the  blood,  and  can  be  complololy  controlled 
by  controHing  the  uric  ftc»l,  ns.  fur  inntuncp,  hy  m^^aus  oE  fialicylale 
(see  fig.  15,  and  r^niLirks  on  it), 

Tbufl  in  '^  L'Enccphale;'  1887,  p.  30«,  we  are  told  by  an  opium 
habitvi  that  during  the*  fltagc  cf  opium  woU-beingH  in  which,  fts  we 
know,  the  ctipiJoritts  are  free  and  the  blood  prceauro  low  {see  fig,  35b), 
thpre  is  no  dp«ire  for  women,  and  that  the  difference  of  aerea  ceases 
ti>  esiat ;  but  that  TatoT  nis  in  the  ataj^e  ni  rebound,  miBPry.  hj^^]^»od 
pressure  (see  fig.  35a)  ami  cTavingToT  a  freab  dose  of  the  drug,  desire 
for  vk'otuen  is  great,  and  that  contact  bringa  c^lm  with  it.  though  the 
aet  cun  be  repeated  manv  timcs- 

TheHe  effects  of  the  aesual  act  on  the  blood  presaure  account,  no 
doubt,  for  tbe  calm  and  good  temper  which  follows  the  a[;l,  and  also 
probfibly  for  the  terrible  aborniH  nf  paanion  which  ma v£uUott.Ji^tUitft 
9ex  if  the  desiie  is  not  obtained,  and  when  conbeqaently  the  high 
btood  prea&ure  is  nab  rebeycd,  and  theac  in  turn  may  account  for 
not  a  few  of  the  murjora  and  auicidoa  of  overy-day  life  (see  ohapltr 
viii.)  nrhieh  are  often  bo  obvioualy  connected  ikith  the  sexual  relutions. 

H4're  -i.gain  my  remarks  about  mnsturbation  will  apply,  for  the 
poor  wretoh  under  the  dominion  of  colhuinia  and  liigh  bluod  piesauii' 
ifl  in  no  way  ftccountctblt:  for  ]u&  or  her  acts,  and  \a»  a.^  the  juij  truly 
pat  it,  temporarily  insane  ;  and  it  ia  useiesa  to  oppeal  to  the  m^ns 
iyuana  whioh  le  the  reauU,  while  leaving  untroated  tlio  corpus  tnsantim 
which  ii  Che  eauae. 

I  would  BtTongly  recommend  a]l  those  who  are  mtoTPftted  in  the 
CAUtsation  of  diseaae  by  uric  acid  bo  read  the  article  just  referred  to, 
ta  it  i^ves  a  most  ftbie  summary  of  the  evil  effect*  of  cxccaa  of  this 
■abfltaace  in  tbo  blood,  as  well  as  of  the  oppoaiU  effects  of  ila  moie 
or  le«a  complete  abeeace;  it  b1io«&  alao  quJto  dearly,  1  think,  that 
the  nc<;p^ftsry  ineregse  of  doae  ffl  dgq  to  thf>  ^^^][^jng  [^y  jj^  ^fam  antl 
m«rg  ^g  jtcifl.  which  la  Juways  rejtd^  Itf  ^^^  ba<;^!^  jj^^^Jiablond 
the  moment  the  acidity  ia  allowed  to  fall,  and  aa  opium  dimlniBlied 
appetif^HHS^ffWWWinraSfni^r^^eaLTt,  more  and  more  help  from 
riut&ide  \^  continually  roiiuired  to  keep  the  acidity  from  falling. 

It  demonsT.rEilea  aUo  that  the  action  of  opium  in  aavin^  its  habUu6 
(rom  di«eaMeH  which  otbew  take  Is  the  exact  parallel  of  that  of  normal 
prt'^enam:}'  and  the  e^Lnut  reverse  of  the  Ket:ond  stage  uf  mensLruatiiin. 
And  ia  due  to  ite  preventing  colWmia  and  kt!cping  the  firea  of  bfc  ut 
white  hi-'at.  *™^^^^^*^^^ 

L  note  al^i,  with  intereat^  in  this  tionneetiou  that  Mr.  Havclock 
ElliB*  fionsuffir*  that  sexual  climaxes  may  fairly  be  regarded  as  ulrf- 

'  "  SlodiftH  In  ihb  Psychology  o!  Sex."  vol  xL,  p.  V2l. 
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matdj  a  pliyalologicAl  rertvtioD  to  cosmic  mflttCQce^,  aoiong  vhioli 
inHuenof'B  he  reckona  the  fiuTiiiui  fluchi&lioQfi  in  tho  cxor^Uoii  of  uric 
ftcid, 

And  the  annual  carve  of  the  conception  rate  In  Europe,  idtli  its 
moBtn  marked  rise  in  Apr^^Q^^u^^une  (prev.  rel.,  p.  29T]  muflt 
t  cnrrKspond  very  clceely  inJped  with  the  ma^cimum  oicrelior  n!  urin 
'  acid  iu  early  auimuer,  ami  is  n  very  rem&rkdblc  coafinuation  mI  ivh^t 
I  have  juet  been  earing.  In  a  later  chapter.  1  Ehall  have  to  reiet  to 
aomo  other  ourvea  showing  the  maxin^um  incidence  oi  .^^jcidc  And 
IneiLnity  in  London,  and  of  ^teneral  paralyaia  in  Paris  in  tlie  BUKIV 
month.  From  my  point  of  view  they  are  all  effects  of  one  and  tbr 
fiftiHp  cause  and  hence  their  timo  asaocifltion  ;  a  point,  wp  *hall  btti«r 
undi^ratiitid  a.fter  the  uin^ulation  problems  ol  urit:  acid  h^ve  bern  do^Jt 
with  in  the  nest  chapter 

Thjit  coUccmia  nScots  the  nuttitioD  of  the  estremtllea  as  vdl  a* 
the  Blcin  is  seen  m  th«^l^  cold  hands  acdfeet  which  are  ao  marked 
B  symptom  in  migrain?7Tn  the  "r!PBff~banSa  **  of  Bright'^  diwaw, 
and  the  r^till  mure  marked  alterations  in  nutrition  met  with  ta 
Rftjnautl^a  diseaBc. 

Ltisti  but  not  leaat,  an  excess  of  urto  acid  seem  a  to  produce  chaof^^H 
in  the  nutrition  and  Btructure  of  the  blood  itacU,  ao  that  juet  afl  it^P 
posaibia  to  cure  amvmia  by  ^ving  iron,  it  ia  also  poemhle  to  prtnluoa 
anemia  liy  giving  urit  H'^id,  and  where  tho  two  are  given  together 
the  uric  uuld  overpowers  i.he  irou,  and  the  hlofxl  either  Tonaina  in 
ttfttu  quo  or  deterinmtea,  and  in  my  own  person  not  only  doe«  my 
blow]  fnidtiuij  — ^^SSrV^Ti^  ^"^r^  ^^  value  from  hour  to  hour  and 
day  to  day  with  the  tjuantlty  of  uric  atld  passixig  through  my  blc>od, 
but  it  IB  poaaihle  to  make  tt  vary  up  and  down  at  pleaaurt  by  giviD^ 
uric  acid  ot  iron  aa  required. 

While  speaking  of  the  effects  of  uric  acid  on  the  blood,  an4  wbiLe 
we  have  still  not  forgotten  the  eflecta  of  menatruation  on  otic  acid 
as  ahown  in  fig.  ,*!!,  I  will  pnsa  on  to  fig.  'Sl^  which  is  a  temppratun* 
chart  of  Mary  H,,  aged  It*,  who  waa  under  my  care  iu  the  Royjil  Ik*- 
pital  for  Children  and  Women,  aufffring  from  chioroaia,  in  October, 

Up  to  October  li^  hoi  tempcmturo  wab  slightly  raised,  aa  ifi  com- 
mon in  ancb  eaaea,  and  varied  between  9S'2'  and  99*6*.  She  was  at 
firat  put  on  bismuth  and  Carlabjid  ^lalta  for  some  dyHprpaTn.  and  on 
the  Tlh  theae  were  stopped,  ami  abe  was  put  on  pulv.  forri.  rarh. 
^.  X.  three  timea  a  day.  On  the  ISth  the  tempcratun.'  brcutnc  inorv 
irrc-)(ulnr.  with  an  evening  ri^iLe  and  momini^  falln  and  ihis  continuf^ 
on  the  i'Uh  und  I5tb     Un  the  Htb  menstruAtion  began  and  la^Tf^l 
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flitec  dsvB.  till  tbe  evening  of  thf  Ifltlj-  On  the  Ifith  tempenitare 
was  eractly  norma!  bolli  moming  and  evening.  On  the  17lL  j't  pai^wl 
below  normal,  and  reiUflined  there  ti!l  the  evening  of  the  Slst.  when 
it  roac  to  ^I'J'^i",  and  on  th^  followine  niphts  it  did  muoh  the  same,  only 
falling  btlow  normnl  once  on  tht*  moming  oF  the  ^'Ith. 

The  puke  durmff  the  first  tUirlepn  days  rjinged  from  72  to  102  ; 
during  nn-nstrimtifin  it  wan  hW^  on  onf  tUy  and  102  on  arother  ; 
during  (he  aubnonnal  tcmpernture  wLicli  followed  on  the  ITtli,  18th, 
llHh  and  -0th  ita  highest  rati*  wjis  lUi,  a»d  pulsfs  of  <ifi  wtire  recutded 
fin  tvo  morainEBH  find  it  once  Etpnin  fcJt  to  i\iu  with  the  subnormal 
temperulurL'  on  thi;  morninR  of  the  21th. 

I  examined  her  blood  on  tbp  intt,  ITr.h  and  24tb.     On  the  10th 


ri    If   ^'    tt    ta    ** 


Fio-  $3.— Eftbotb  op  McHsmuiTioH  on  Pol^k  &no  TEnvBnATvan. 


hemoglobin  \va.»  .'iO  percent*  tiad  cbIU  TJO  per  CQaU,  f^  =  '29,  On 
the  nth  Lffmo^lobin  was  11  percent.,  and  ccllfl  121  per  cent.-^  -33^ 
a  riae  of  04  ;  £<nd  on  the  l!4th  hiemo^lobin  "wae  4t>  per  cent-  aod 
cdla  IX*  per  eent,  =  -35,  a  rise  of  only  "O^, 

Now  the  object  of  ihia  figure  is  to  show  tht»  slight  rises  of  tern- 
pemtiire  whieh  precede  and  aceompany  the  onset  of  mynfltmation, 
and  thij  nubnormal  uniperature  and  slow  pulsi;  which  follow  it,  and 
lo  draw  aLt^^alion  to  thv  remarkikbJc  fact  that  AvbiLe  the  blood  decimal 
improved  '04  in  the  week  ending  Oct^^hcr  17.  it  only  iioproYed  '02 
LR  the  vcak  coding  October  2<k,  in  spite  of  the  fact  that  iron  was 
eoiititinod  ihe  whole  time,  and  waa  indeed  increased  to  grs,  xv. 
ihrw  i.imM  It  day  on  the  15th. 

1  will  now  ghv  what  I  believe  to  be  the  eiptauation  of  these  facte  : 
the  tiap*  of  Icuipecuiure  on  the  13th,  14th  and  I5th  were  due  to  the 
Rt;inaLatioa,  with  tet-eation  of  uric  acid,  that  preceded  and  ai^cotn- 


156 


tmiC   iOTO — CH^PTBR   IV 


paniol  t'he  onset  oi  mcDBtruation,  which  produced,  perhaps,  a  littJe 
fheumatism  or  other  reault  of  the  storage  of  ario  ojad.  On  the  ISth 
the  tempemture  fell  to  normal,  showing  that  the  minus  eifctetion 
of  uHr  ftciJ  »n«  giving  w^ny  Ui  a  r^boimd  and  a  plus  excretion,  and 
the  suhnormfti  ttrnperAture  on  the  i7th,  18th,  l^tb,  iOth  and  morning 
of  the  2let  showed  that  tho  plus  eii^retmn  and  the  correi^pondin^ 
excess  in  the  blood  oontJnued. 

On  the  l^lat  the  uric  acid  rebound  enm^  to  an  rnd,  uroa  and  acidity 
roao,and  Eome  of  the  renuLining  uric  acid  was  driven  out  of  the  blood 
into  the  joints,  cauaiiig  the  (■vpning  riflps  of  temperature  near  the  end 
of  the  figure^  and  such  rheumatic  pains  as  would  correspond  with 
Ibotifl  uf  Nijvembef  18,  in  fig,  3L 

It  Hcems  probable,  then,  that  Mary  H.  had  a  diminished  excre- 
tion of  urjij  acid  juet  before  and  during  the  first  two  days  of  her  men 
atruation,  iind  that  this  was  followed  by  a  rebound  or  plus  excri>tiou 
on  the  last  day  of  menstruation  and  four  following  days,  and  that 
these  changes  in  the  qkiantity  of  the  uric  acid  in  The  blooil  accounted 
for  the  fluttuatioDfl  in  temperature  recorded  in' the  figure,  and  for  the 
facta  that  the  pube  was  at  ita  quickeet  on  tho  wcond  day  of  men- 
atruation.  end  at  ita  alowoat  on  tho  daya  of  low  tempejaturo  thnt 
followed  iti  for  we  know  that  the  temperatuie  is  lowest  Jn  those  houra 
of  the  day  in  whioh  there  is  most  uric  acid  in  the  blood,  and  highest 
in  thofif  hfiuTs  of  the  evening  in  whirh  there  is  Ipaflt  (fig.  Ti) ;  also  that 
the  pulae  is  slowcstr  in  thoae  hours  of  the  day  ia  which  there  is  most 
uric  acid  in  the  blood*  and  quickeet  in  those  hours  of  tho  OTeoing 
in  Tvhich  there  is  leostn 

Both  puke  and  temperature,  thetefarej  point  to  there  having  been 
excesa  of  uric  acid  in  the  blood  from  the  ITth  to  the  2lBt,  and  the 
blood  decimal  appareiMly  agrees  in  saying  ihi-  same  thing;  for  I  have 
shown  not  only  that  my  o^rn  blood  decimal  varies  from  hour  to  hour 
uml  day  to  da}'  with  the  amount  of  uric  oeid  that  is  pas^in^  through 
the  bloodr  but  that  in  eblorosia  it  is  possible  to  make  the  blood 
decimal  curve  move  up  or  down  a,l  ple&fliire  by  contToUing  the  urc 
seid  that  pasaea  through  the  blood  (see  figs.  53  to  5T) ;  and  the  fact 
that  the  blood  dctrimal  rose  04  between  the  10th  and  17th  and 
only  "02  between  the  17th  and  2^th,  is  evidence  that  there  was 
some  exceas  of  uric  acid  pasaing  through  the  blood  between  tho 
two  last-named  dates- 

1  believe  that  menstmalion  will  often  be  found  to  yield  tempera- 
turea  very  eimilar  t«  those  in  lig.  ^2.  and  I  have  now  many 
similar  mrves  ;  the  low  temperafUres  corresponding  with  thir  low  urp*, 
headache  and  depression,  aa  on  Novemhei  lo  and   20  (fig.  ^^1),  and 
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t.ht  high  Urmpcraturea  with  the  higli  urea  and  rhemnatic  [iflins  on 
Novembci  18. 

With  reference  t-o  what  we  were  saying  &  few  pagea  buck  on  thf 
r<^btion  of  ecxual  activitj  to  the  ecasonaJ  alti^rution  of  the  oxcretion 
n(  uric  ftcjii,  and  tho  high  blooJ  pr^saure  whieh  coUffim[ft  produces, 
1  may  sav  that,  T  believe  th^t  Aom^  mcTen^p  of  actual  fediog  in  women 
ia  veiy  commonly  present  in  the  liayH  that  tmuiediali*!/  foIh>n^  the 
menstrual  How,  ami  thjs,  s.n  we  see  from  fig,  -^2,  eiactlT  corteapooda 
nhh  AOTDc  coliromia  and  the  high  blood  prosaure  and  low  temperature 
it  produces. 

I  may  say  also  tn  rof^renee  to  fig.  31^  that  1  have  met  with 
tieversi  ca^s  in  whieh  wom^n  auiT^r^d  from  pain  in  the  abdomen  of 
ihc  DBtufp  of  colic,  due,  I  bcheve,  to  j^nut  of  the  inteatiaea  (see  chapter 
X,)  cofliing  reguittrly  month  ofti^r  month,  even  for  yeors^  ju&t  6 — lo 
days  after  the  end  of  a  period  and  eorreapondin^,  1  have  no  doubt, 
H'itfi  the  rheumatie  pains  which  others  o^pi^rience,  ub  on  the  evenin^a 
of  the  5th.  rith,  7th  ami  8th  days  ,^fter  the  period  in  fig,  32.  And  this 
pathology  haa  iieveral  times  appeared  to  be  justified  by  siiccem  in 
trefltment- 

[  notice  also  that  Sir  W.  F,  Wade  makcft  the  interesting  remark 
Ihat  menstruation  rebevee  the  bo&daebc,  doproaaion  and  other  signs 
of  -^hlorofiie  for  a  time,  but  they  return  afterwards  and  ure  warae 
{Btiii&h  Medifd  JouYTial,  187:?,  vol.  ii.,  p,  3.")},  Tliis  T  hitve  no  doubt, 
kfffers,  {\)  aa  regards  the  improvement,  to  the  early  period  of  stimiia* 
tion  correapondit:^  to  the  raised  tempeiatur  ,  October  13,  li  and  15 
{^^.  32),  and  to  the  low  uric  acid»  Novcmbi?r  13  (fig.  31) ;  and,  (^)  aa 
rflguda  the  HubsequoDt  delerioration,  to  the  fliibnormal  temperature 
in  fig-  ^'2  and  to  the  bigb  uri<^  acid  in  fig,  -1L 

Sir  W.  F.  Wad*  litfiua  these  effects  of  menstruation  to  those  pro- 
ducal  by  veneeectLon,  and  saya  that  vcneaeciion  givca  similar  relief 
but  that  after  each  repetition  the  aymptoDia  return  more  quickly 
and  are  moro  soverc. 

It  ia  not  dif&CLilt  to  see  why  a  venesection  should  give  relief,  for 
every  similar  loss  of  blood  is  followed  by  a  rise  of  temperature  whieh 
IA  probably  the  leault  of  the  blood  being  cleared  of  uric  acid  by  the 
V«De«ectJoD»  tthicli  will  tcod  to  reduce  the  alkalinity  of  the  blood 
and  ao  ita  power  of  holding  uric  acid  in  solution. 

And  tikis  might  raise  the  queetiou  whether  the  riae  of  temperu- 
tunr  from  the  i3th  to  the  J5th  was  not  due  to  the  loss  of  blood,  but 
thin  frgare  itself  shows  wv-  thai  the  t«niperjLture  wAf^  raised  before  the 
lotfs  of  blood  began,  and  that  It  f«ll  to  normal  on  the  lOlb  before  the 
lo««  of  blood  had  oofls&dp 
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Vrii»n  tbc  ffJccretioTi  of  itriu  aoic]  exceed/^  the  rrUtJou  Ui  tbc  uri?a 
«:(ci«led  along  iv^ith  it.  of  1 — 35  bli^rj  is  Home  vxcess  of  uiio  acid  in 
tte  blood  (collBcmiik),  and  this  rxoeM  is  proportioBal  to  tbc  uxtcut  hy 
vhich  Liri<;  ucid  Axcceda  Ibjs  relation  to  urea,  Aud  piopoTtioual  abo 
to  the  absaluU  quantity  of  urea.  Thus  an  eicrelion  of  I — 25  on  ft 
total  urea  ext^rrtion  of  -IjU  grs.  a  dny  will  furnish  40  gra,  of  uric  idd 
to  pubs  Uirougt)  lilt-  liluod  nxi  that  day,  while  na  ir\crmii>n  1 — 2*)  in 
teUtiun  to  an  excretion  of  (iOO  grs.  uf  ure&  will  furai^h  (IS  grs.  of  Liric 
acid  to  pa&9  througb  the  blood.  Abd  it  appcara  that  the  ohstrucbiou 
of  capdlarics.  and  all  tbt?  symptoma  mid  phcDomc-ua  uhich  aru  srMondary 
to  this,  are  proportiooa!  to  the  abaoluto  <|uantity  ol  uiio  oold  which 
h  preseni  in  the  bhiad  from  hour  to  hour. 

If  ur4!tt  variwi  tiuiy  \\itji  body  weight,  nnd  does  not  go  above  the 
phyoioh^^Juitl  l(^vel  (^}  gre.  j>cr  p^>und  por  day),  then  uric  acid  will 
Vfrij  only  with  body  wvi^ht,  and  tho  amount  available  to  p&as  through 
th«  blood  will  bt-  relntivoly  the  flamo  m.  all  oaaea.  But  iE  a  tmxn  tak» 
fat  more  animal  food  than  Is  required  to  keep  bia  utoa  at  the  phynio- 
logical  level,  he  will  not  only  introduce  more  uric  acid  tiian  iht  mnn 
who  only  (ukeb  juat  wh^t  is  required,  hut  he  will  aW  form  more, 
Just  Afl  he  forms  more  urcA  than  the  othrr  mau,  and  will  in  both  waya 
come  tg  Lave  a  larger  quantity  available  for  solution  in  hin  bbod. 
Here  we  aet-  the  evil  pflecta  of  bvmg  almost  entirely  on  nnunal  looU, 
ae  sonii*  peopte  in  these  days  have  gradually  acouetom^^d  thi^maolves 
to  do.  On  the  other  hand,  urea  can  be  kopt  quite  woU  about  the 
reijuired  physiological  level  if  CAre  is  H:cerc]aed  not  to  take  ihose  fonda 
which  contain  large  quantities  of  uric  acid  or  it^  equivalents:  the 
normal  formation  of  uric  acid  in  relation  to  normal  urea  will  do  no 
harm  if  the  unneceasafj  introduction  of  luio  acid  is  kept  as  low  od  poa- 
aible^  and  these  two  points— sufficient  urea  withoHt  imnec<?aflflry  uric 
ACid — must  be  the  constant  aim  of  diet  treatmoni  m  these  diseasea. 

In  pUce  of  rheumatism  and  gout  I  see  but  ont*  disease,  an  nrtbritic 
irritation  due  to  iht  pr^seuce  of  urateti.  Thia  under  some  circum- 
ataa^es  may  be  limited  to  one  joint  (gout),  or  may  aGect  aeveral 
joints  &nd  possibly  the  heart  also,  either  contemporaneously  or  in 
snoceaaioc  (rheumatism), 

Bbat«in  and  other  eiperimenlera  have  shown  that  the  iatroductiou 
of  urates  in  aoLutinn  into  tlie  tissues  produces  local  irntation,  and 
it  rather  appears  that  the  irritation  is  greater  when  the  iitat«s  ate 
in  aolution  than  when  they  arc  deposited  in  sohd  form.  Indeed, 
we  know  that  it  is  no  uncommon  thing  to  find  in  the  poH-ffortem  room 
a  toe-joint  pUatercd  with  urates  when  the  patient  had  complained  of 
no  local  irritation,  and  even  given  perhaps  no  hiatory  of  gout.     T1l« 
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UT?it«a  bad  evidently  been  there  some  timCj  and  had  Uteii  cftUfiiiti; 
nn  trouble.  On  th*  olh^-r  hand,  tbe  inpostlon  nf  a  little  acid  wine  or 
bi'cr  wi!i  cuuae,  i*y  often  wirhm  hAlf-nn-hour,  the  retention  of  eomt: 
untp  (probably  In  solution)  In  [pertain  joiat^,  whivh  from  hard  vork 
</r  pfL-viiJUs  irritation  arc  leaa  elkollnt  than  their  fellows,  and  tluw 
'^uickly  bniif;  about  considerable  pain  and  InHAmjoation,  wbii:U 
^thethpT  it  is  called  ^out  or  rbeumatiem,  is  due  to  urate  irritation. 
1  Imve  score*  ol  Hmos  produced  some  sueh  joint  irritation  in  tnvself, 
tnoving  fiiU  well  every  stvjt  in  thp  chflin  of  rHnsation  :  and  having 
ttii^  knowledge.  I  liave  very  many  times  been  oble  to  rGcogidae  the 
causation  nf  joint  irritation  m  gouty  or  rheumatie  patieiita,  by  drugjj 
(jiven  tliwn   by  others^  or  mysd/,  for  other  purpoaea, 

t'urtber.  1  ^itlII  undertake  to  produce  an  arthritis  wbioh  alioll  btf 
eUair«]K' indistinguishable  from  gout  or  rhetimatUni,  in  any  me[iitH>r 
of  rhe  profp>4flion  who  is  in  good  general  heaJtb  ^nd  wJU  fuilov  mv 
in».tnirtioDs.  All  thai  it  is  neceb.sary  to  do  is  to  gel  a  \iiX\e  uric  acid 
into  tlie  blood*  and  when  one  can  see  by  the  ddectjve  capillary  rir- 
eulation.  high  blood  prcsaurc,  slow  pulse,  scanty  urine,  and  more  or 
lees  headache  and  mental  depreefiion,  that  it  ia  actually  present  there, 
one  must  administer  ab  quickly  aa  posAibtf^  some  acid  or  other  drug 
which  int<*rleroH  with  the  aolubihty  of  uric  anid,  and  drives  it  out  of 
rhe  blood  into  the  risHUi'ft^see  cases  in  chapter  xvi.).  It  will  prob- 
ably be  also  npcesaary  to  u'ork  or  produce  aome  slight  itritaiiou  iu, 
or  ia  the  aeighbDurhoDd  of^  the  joints  wc  viah  to  be  most  affected  ; 
Ihua  a  m&n  who  ects  Rout  Ircjiuw  he  drinka  fiome  extra  pinla  of  beer 
on  Saturday  nifrht,  gete  it  In  the  wrist  of  that  hand  which  he  has  U6ed 
mofft  in  his  trade  that  evening,  and  we  must  imitate  Nature  to  this 
ifttent  if  we  vrmh  tr\  produc^e  the  clinical  picture  of  gout.  But  it  is 
}UMi  the  samp  with  all  the  other  diseases  I  have  mentioned  ;  each 
one  of  them  can  be  produced  or  intonsilied  by  the  intentional  intro< 
ductiOD  of  unc  acid  into  the  blood,  bearing  in  mind  the  lawe  which 
govarn  it*  *olubibty  in  that  Riiid.  So  that  if  anyon**  is  in  doubt 
w-h«tb»  hia  headache  is  due  to  uric  acid  he  has  only  to  anallow 
<^en;un  quantities  of  ihe  rtubsinnce  under  conditions  which  do  not 
inl<?EfpTe  with  its  ri?niiiiuinji  in  Holution  in  the  blood,  to  convime  him- 
wl!  one  way  or  the  other.  And  the  aame  method  moy  be  used  for 
thr  mvealigrttiou  of  many  other  diseaeea,  and.  us  wiU  be  eeen 
prmenlly,  I  have  myself  applied  it  to  investigate  the  causation  of 
ftturnua  (chapter  lii,)H 

tn  iitt<»niptinji  to  eAliniute  the  tfTecla  of  iirh  acid  on  the  melnboliBm 
<4  tlv  body  ns  a  whole,  it  miLst  never  be  forgotten  that  thu  di^presfisDt 
*flfCl  it  produocB  tends  to  increase  h^elf,  ho  that  onoc  the  ball  is  s«t 
11 
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rolling  it  will  go  en  down  the  hilJ.  Thus  uric  ncid  in  cominniily  in 
excBSS  in  the  blood,  braauee  thjit  fluid,  is  more  than  usitallj  alkHlioe 
{i.e..  a  more  than  Uftuallr  good  aolvenl:  of  uric  acid) ;  but  tbe  effect 
f>l  [tn  cxoftps  of  uric  ncid  in  thp  blood  ia  a  dimiimtion  of  tlio  capillary 
circulation  in  all  the  orgarfl  and  ti«aueg  of  the  body,  and  as  reAaltiii 
f>f  thiH  we  get,  among  other  things,  ditninishi^!!  digesTiun  and  alij^rp- 
tion  of  food.  a.  diniinislu'd  interrhriiigi*  b^U-ppn  the  hlood  nod 
the  biflsucs.  that  Is,  a  general  idttckening  of  metabnlism;  aod  tliia  in 
turn  brings  abont  a  lessened  formation  of  urea,  and  of  i^rido  and  acid 
E^lt.a  which  usually  hcep  pace  with  urea.  But  falling  ucidity  of  the 
uricc  meocfi  increasing  alkalinitv  of  the  blood  and^  bo  long  ob  plenty 
of  urate  is  evfiiUblp  for  solution,  morp  and  more  marked  collf^mia : 
And  thus  depreAsion  of  mind,  body,  and  met.iLboliNm  f^^is.  vsnn^  nnd 
worse,  and  there  seenis  to  be  no  end  to  it.  But  if.  before  the  process 
has  gone  very  far,  ttnd  before  deprpaaioo  of  mcUboliam  baa  Ipd.  af 
It  ultimatc^ly  docs^  to  much  atrophy  of  tiasue,  a  drug  is  given  which 
clears  the  blood  of  uric  add,  tbp  process  may  be  quickly  and  eom- 
pleteJy  Teversed,  for  the  moment  the  blood  is  pleared  of  uric  acid  ther** 
ia  again  a  free  circulation  throuf^h  all  the  organs  and  lisHnt-s  ;  di^stion 
and  abhorptiou  of  food  ore  reeiimcd.  and  free  metabolism  in  ihe  ttsfiues 
gopfi  fnx;  up  good  the  formation  of  urea  and  of  ocidp^  a  steady  and 
progreeeivc  upward  mptaholiflm  ia  started,  and  the  blood  is  kept, 
clear  of  uric  aeld, 

I  havf  often  bean  asked  by  other  obBervers  whether  the  effects 
of  small  doses  of  drugs  which  clear  the  blood  of  uric  acid  Are  not  out 
of  all  profiortion  to  the  quantity  taken  ;  why  iJoee  a  very  minute 
dose  of  a  nitrite,  a  few  grains  of  a  Bulphatc.  or  a  small  fraction  of 
a  grain  of  ealomol,  free  the  capillaries  all  over  the  body,  euro  head- 
ache or  mental  depreRsion,  and  alter  the  whole  condition  of  the 
HuffHrerH  '.  Truly  the  fiffect  la  out  of  all  pro|>orTion  to  the  dose,  and 
much  more  uric  acid  may  be  retained  thnn  a  fract.ion  of  a  grain  of 
calomel  could  possibly  combiner  with. 

But  we  sliiill  hHTe  no  ditHculty  in  nnderetaadin^  the  way  in  which 
thefle  miniitp  dnsea  act,  if  ve  remember  the  facta  juet  stated,  that 
each  of  these  drugs,  Buppofling  it  is  ablp  t4>  elear  the  hlood  of  uric 
Acid  for  only  a  minute  or  two,  starU  un  upward  miftabcilism  whirh 
progresaes  long  after  the  direct  effect  of  the  drug  has  come  to  an  end. 

The  drug  is  like  the  pereusaion  eap  in  the  cartridge  ;  it  does  not 
fnmiflh  th^  force  which  drives  the  bullet  ;  it  auppbee,  however,  the 
spark  which  ignites  the  powder.  Exactly  the  oamQ  explanation 
applii'j*  in  the  fact  that  an  iippirentiy  inslgnificfint  dose  of  a  drug 
will  aometimee  produce  severe  and  long-kating  pain*i  in  the  joirTa ; 


h«ie  A^aJn  the  dru^  infrGL7  started  a  process  which  continuca  long 
after  it  hns  ceaaed  t«  act. 

We  ratiar;  remember  also  that  any  uric  acid  that  is  retained 
locally  lends  ic  Art  aa  a  uric  acid  flltpr,  aod  to  oatch  up  and 
reUiu  all  the  Ufiij  acid  thjit  come«i  ntrar  it,  «o  t^hat  on(»i  ttucli  a 
iilter  action  haa  be«D  started  the  blood  may  be  cleared  ol  uric 
acid  Tor  nome  time. 

It  has  been  suggested  by  aevfral  nf  thoBC  who  have  done  roe  the 
honr»ur  t^o  review  some  of  ray  writings  on  these  subjects,  that  I  have, 
u>  Bome  RxUnt,  been  kd  away  by  my  peraonai  interi^st  and  eipf- 
ti<?ticefl  to  attach  an  undue  importance  to  the  roie  of  unc  acid  in  the 
production  of  dlEwaae  ;  and  the  su^eatjou  has  found  a  ready  echo 
in  my  own  mind-  for  it  haa  often  appeared  to  ma  very  probable  that 
I  mifzht  fall  into  this  error. 

Tn  taking  stock  of  my  position,  an  1  have  done  in  this  volume, 
and  more  especially  in  this  rhaptnr.  T  feel  th^t  v!)iUe  I  am  by  no  laeaua 
free  from  the  ordinary  errors  and  souices  of  error  that  affect  humanity, 
I  can  honestly  Ray  that  1  have  spared  no  puine  id  the  paet  and  will 
bpare  none  in  the  future  to  teat  in  the  most  rigid  manner  possible 
hU  the  aA^rtionii  I  have  made  ;  and  that  I  made  none  at  all  until  the 
evidence  appeared  i^o  me  to  he  vtry  strong  indepri. 

For  these  reason^H  1  havo  been  truly  delighted  to  fmd  (aft  Af  have 
seen  in  the  previous  cbapler)  that  urx  acid  taken  by  the  mouth  ia 
at  once  absorbed  and  added  on  to  the  nratefi  in  the  blocd  and  tissvies 
oi  ihe  bodvn  as  ihis  plar'os  within  our  power  the  means  of  applying 
the  eiperimental  method  to  the  causation  of  difle^se  hy  uric  acid. 

T  thus  obtjiin  not  only  a  very  convenient  power  of  making  more 
accurate  experimenta  on  myself;  but  itnyonc  who  doubta  what  I 
say  with  regard  to  the  power  of  utic  acid  in  producing  changes  (a 
cireuUtion,  nutrition  and  metabolism^  can  very  eoaily  test  moat  of 
tb**  points   in   his  own  peraon, 

T  hi-lieve  that  it  is  now  quite  possible  for  anyone  who  wishes  to 
do  00  to  slow  his  capillary  ciroulatioDi  raise  hia  blood  pressure,  slow 
his  pulse,  and  make  bis  urine  per  hour  scanty  aimply  by  swallowing 
uric  acid-  But  he  must  bear  in  rmod  that  the  lirat  effeot  of  uric  acid 
taken  by  tho  moutb  is  to  raise  the  acidity  of  the  urine  and  diminish 
the  alkalinity  of  the  blood,  so  that  it  drives  un'c  acid  out  of  thu  blood, 
And  diminipiheA  tlip  exert^tion  of  that  Mubslamrp  in  tht>  urine,  and  while 
it  does  this  it  lowers  blood  pressure,  quickens  the  pulse  and  capillary 
uircalation.  and  increase)*  the  excretion  of  urine;  so  that  a  dose  of 
Mnc  acid,  .xanthine,  hypoxaothino  or  caffeine  will  cure  a  uric  acid 
heodache.  Ne^t  day,  however,  or  a«  the  ncidilv  inMa  acnTi^mc 
seid  piUPTH  in  excens  mto  the  blood,  and  the  picriire  is  reversed- 
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AJid  I  regard  such  an  experiment  made  by  man  on  hia  own  bod^. 
as  an  inl^nitely  better  guide  to  the  eflecta  of  nfic  acid  on  Ibe  capil- 
Irtries  than  an  injnction  oi  any  quantity  of  uric  acid  into  the  veasela  o( 
aniirmle. 

For  ev«ii  if  I  cotild  inject,  say.  10  grs.  of  nric  acid  into  my  own 
blood  nlreum.  wc  would  gc^t  a  frcein|r  of  capillariea  and  a  fall  of  blood 
proeauTe  rather  than  a  tise  ;  and  further,  unless  my  blood  had  been 
previously  rt»ndered  stTongly  alkaline,  this  uric  acid  would  not  remain 
in  it  more  than  a  vctv  fi»w  moments  at.  most:  but  would  qiiicVly  be 
retained  in  the  hver,  epleen,  joints  and  other  tiwturB,  causmg  some 
gouty  painft  probably,  but  no  rifle  of  blood  prpasura. 

To  affect  blood  prceaarc  with  uric  acid,  you  must  first  of  oil  intro- 
duce it  into  the  body,  and  then  bring  it  through  the  blood  in  com- 
bination with  an  alkaTL 

On  the  other  hand,  as  T  have  shown,  the  introduction  of  an  alkali 
into  the  blood  will  produce  no  effect  on  blood  pceasuTL'  if  there  is  no 
uriD  acid  to  combine  with  it ',  while  mere  abaence  of  nric  acid  from 
the  blood,  owing  to  ita  previous  removal  by  excretanta,  will  allow 
of  free  cs.pilUri«s»  Itiwered  blood  pressure,  quick  poke^  profuse  urine. 
and  improvement  in  value  of  the  blood  decimal  (see  also  Fatigue, 
nbapter  viti.) 

We  may  sum  up  this  chapter  then  by  saying  that  uric  acid  act« 
as  a  factor  in  tin-  cauaation  of  disFasc  in  one  of  two  ways  : — 

(1)  Ah  a  direct  local  irritant  when  it  is  present  in  any"  tissues  in 
considerable  quantity  and  probably  stiJl  in  solution  or  euepptiflion  as 
a  colloid  quadriuratc  (soe  next  chapter), 

(2)  As  an  obstructor  of  capillarieR  affecting  on  the  one  hand  the 
oircidfttion,  nutrition,  function  and  temperature  of  all  the  organs 
aud  tissues  of  the  body,  arid  on  the  other  producing  high  blood 
pteasure,  which  directly  affects  the  heart  and  the.  vessel  walls,  and 
otherwiae  influences  the  intraernnial,  thoracic  and  t*hvlopoetic  cir- 
eulatJona. 

It  is  chiedy  as  an  obstructor  of  capillaries  that  we  ^hall  hav^  to 
deal  with  uric  acid  in  Che  following  chapters. 

Wc  sLaU  see  that  by  this  action  on  the  cin:Lilatiion  it  controls 
the  physiology  of  everj'-day  hfe^  and  detcnninea  the  alow  or  quick 
combustion  of  the  human  body,  just  as  abutting  or  opening  the  fluce 
determines  that  of  tbe  kitchen  fire. 

We  shall  s«e  that  while  the  old  theory  that  excess  of  uric  acid 
in  the  urine  waa  the  roeult  of  deHuient  uombuetion  explains  nothing, 
our  newly -acquired  knowledge  (nflmely  thnt  excess  of  uric  acid  in- 
the  blond,  ol  whiiih  thu  exeeae  in  the  uriufl  le  the  index,  ia  the  cai 
of  the  deficient  combustion)  explains  everything. 
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We  shall  Bee  that  a.A  a  result  of  thia  knowledge  our  power 
oi?er  physiology  is  doutled,  and  that  over  pjtholop^'  trebled  and 
quadrupled,  and  that  in  Large  fields  of  the  tT<>atiiii>nt  of  diHea^e 
whore  cmpiriciBm  reii^oed  before,  something  fipproachin^  ma  the - 
maticdJ  (kccnracy  can  now  be  Aubatituted  iai  it. 

In  A  large  aumb^r  nf  disease  proceasea  it  U  abeoktcLy  true 
that  when  we  have  controlled  the  urio  acid  wc  have  controlled 
tile  disease ;  and  what  w«  have  to  l^am  from  the  pT(?cediTig 
rhflptprs  firfl  ihp  wavs  and  meana  open  to  us  for  controlling  urk 
acid;  and  in  the  chapters  whii:h  follow  the  way  in  which  uric 
acid  acts  io  each  diaeasc.  so  that  wc  may  select  the  most  suitable 
IUCIU19  for  stop  pi  ug  its  action,  aud  where  possible  removing  ite 
reflult£. 

In  every  case  we  ought,  ta  be  able  to  stop  its  action  :  but 
whether  wp  Hhwll  he  able  to  remove  it*  refiults  mnat  flepend  on 
the  uature  of  thest*.  reaulha  as  well  as  on  the  kind  of  tiseikeH 
U0ected,  Thus,  for  instance,  wf  cught  tij  be  able  to  djasolve  out 
Bcd  remove  urates  from  any  tissue  in  the  body  -  but  the  place 
they  have  occupied  wili  then  bo  fiUod  by  a  sect  and  cot  by 
notinal  tiosue  ;  or,  as  I  am  accustomt^d  1«  say^  pouring  water  on  the 
fiw  will  not  rebuild  the  rutne.  So  that  while  increase  of  tnow- 
ledge  greatly  increases  our  power  over  disease,  that  power  ts  very 
far  ind«M|  froiti  being  nUsolutc*  and  prrvention  m  still  much 
b  fitter   than   cure. 

Those  who  tahc  in  uric  acid  w^ith  Chctr  meat  and  tea  may  be 
divided  into  two  claatves!  {1)  Those  who  are  fre^^uently  aihng,  and 
who  ID  their  ailing  days  excrete  nearly  qU  the  uric  acid  alored  in  the 
pnctfding  period  of  health  (as,  for  iu^tnnre,  a  putient  who  naid  to  me 
after  two  rears  on  diet.  ^'  Now  I  am  always  well,  on  ihf  old  diet  1  was 
never  well**J  ;  these  do  not  accumulate  much  uric  acid  and  as  &  rule 
do  not  naffer  very  serioualy,  hennp,  perhaps,  the  aoyinp  that  creaking 
doon  hang  on  long;  and  {2)  those  who  with  strong  digestions  and 
vigorous  nutrition  go  on  well  for  fifty  or  even  sixty  yoara,  and 
then  *addenly  break  down  in  irretrievable  ruin-  these  aecumnlate 
m  th^ir  bodies  quit*  large  (juiinlitips  of  urit:  acid,  and  when 
natrition  begina  to  foil  with  advancing  age  this  all  rusbee  into 
the  blood  and  th^n  a  pneumonia  (sec  chapter  ix.),  a  Bright'a  dlaeaw?, 
or  a  CBfcbrai  hwrnorrhage  quickly  carries  thsm  beyond  all  poBai- 
biljty  of  help :  but  even  in  these  there  have  been  probably  not 
V  few  warning  sign  a,  whieh  if  properly  attended  tc  would  have 
niudu    it    poEwible    to   greatly    prolong    life. 

Uric  acid  swallowing  Ja  never  oaEe.  but  in  some  its  effeota  come 
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qiiickly,  aa  in  myself,  aA  aoon  as  it  ia  swallowed  ;  in  others  they 
m&y  be  put  off  for  many  long  years,  but  then  come  with  df>adly 
and  iireslBtible  force. 

The  effect  of  uric  acid  on  metabolism  ia  first  to  stimulate  and 
then  to  depress,  and  both  stimulation  and  depreesion  are  leaulta 
of  its  mechanicat  ioilueiice  on  the  capillary  circulation. 
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UfUC   AoiD    AND    THB   ClUOt'tATION- 


Aa  preyJDUfllj  remarkiHl,  Dr.  Liverug  baa  recorded  (''  Megrim  or 
Sick  Hcadachcn  p.  32D)  that  several  observers  have  noted  the 
pobe  during  an  attack  of  megrim  lo  be  elow  and  of  high  tciiHioB 
(«fl  fig.  44).  And  \flry  aoon  aft^^r  I  found  out  the  reiation  cI  this 
headache  to  iiTlc  acid,  and  the  iact  that  by  influencing  the  urii- 
arid  1  could  prnducie  or  remove  the  headjicho,  I  alao  noticed  that 
wlcen  !  altered  the  uriu  auid  I  iiSt.er(Mi  at  tbe  Hanii?  tiriii'  the  rato 
and  teniuon  of  the  pabe^  ao  that  1  eventually  formulated  tbe 
coTicluaion  {British  Medictd  Jttamal,  January,  1880,  p,  ^^J)  that, 
**  cifieria  paritfus.  arterial  tonaion  varies  with  tho  amount  ol  urie 
acid  that  19  circulating  in  the  blood/'  with  the  rider  that,  in  so 
far  u  it  depended  on  uric  acid,  it  waa  in  my  power  to  akter  it, 
in  Hther  direction, 

I  tbub  came  to  believe  thut  uric  acid  uot  only  accounted  for 
th«  headache,  but  also  for  the  high  tcnaion  pulae  n^A  cold  extremi- 
ties that  BO  often  accompanied  it,  aud  thut  aa  uric  acid  obabructed 
ihe  capillaries,  and  »o  raiaed  the  leuaiun,  it  produced  slowing  of 
th»  pulae,  in  aocattlancc  with  Marey's  law  thut  puis*  rate  variea 
intcndj^aa  arterial  teoaion,  Thus  he  aays,  *'  Le  oceur  bai.  fTautant 
pinfi  frfiquemmcot  quM  eprouve  uioiu*  de  ptiue  i  &-■  vider,'"  and  thoa 
tir  goca  OD  to  cxphun  that  the  chief  obstacle  lo  the  hcart^e  ayatolc 
ta  the  reaiatanoe  "  que  le  sang  cprouvc  a  a'ccouler  dea  art^rcs  dans 
|p6  vmnes  i^  trnverB  lea  petite  vaisaeaux  '^  ;  and  a^ain  he  aaya, 
*'  La  viteeae  du  8ang  augmGuIe  ai  la  force  du  co^ur  augmente,  ou  hi 
la  reaistADce  doa  petiU  vaiflsieaux  ditninue,"  and  then  he  exprcaaes 
fhr  effect  cl  the  arterial  teoaioD,  pioducpd  by  the  resistance 
in  ihoHC  little  veaaela,  on  the  rate  pf  the  heart'a  action,  by  saying, 
"1»  tnjMK  prccipitQ  aea  batti^mcnte  a  me^ure  que  la  tension  arteii- 
•Qe  liur  fait  moina  d'obfttacle/'  ('*  CMrcubtion  du  Sang,"  pp. 
315-33Q0 
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Then  as  to  the  signs  of  "  foHe  tension  artfricll«,"  he  mi^iitJonH 
"pulsBtJoiis  raroB,  le  cf^ur  se  vide  djfficil«in«iit,  h  ii^n^lratioD  du 
wiQg  dflRB  IcB  nrtt-rpB  est  lffntt» — le  dicroiiumi*  n'a  ^jite  ppu  d'am- 
plitude  "  ;  and  agam,  '"' Le  rceserreiiient]  di's  pelite  vflisH«aux,  (iivuse 
primitive  de  cette  tension  ^levee  dea  attiTes,  ee  traduit  par  Ir 
diminution  du  volume  dps  Fxtrtmitea  par  In  moindre  coloration 
dea  teguments,  pat  rabflie&enipnt  de  la  temperature  pfiripherique  ''• 
— in  a  word,  all  the  si^pis  of  una  acid  h^adaehe  and  the  c^onditiona 
lo  which  it.  is  relnted. 

I  If  my  premisBCB  are  ^nod,  and  my  dedurtion  scmnd,  and  if 
uric  acid  inftueacei*  (he  circulation  to  the  eitent  which  I  have 
thua  bi'en  led  to  believe  that  it  does,  it  (oUovs  that  uric  aoid 
teMy  dominatee  the  fuflctioD.  nutrition,  and  etnjcture  of  the 
human  body  to  an  exront  wliieh  \ias  nevor  vpt  been  dreamed  of 
ID  oar  philosophy,  anii  io  pW(?  of  affectin^f  the  structure  of  a  few 
comparatively  ineignilicant  fibmua  tiaauea  in  which  it  la  found 
after  death,  it  may  really  dtxccl  the  dt-velopinent.  life  history, 
and  tinul  decay  and  diseoiution  of  every  tittaue,  from  the  nvnt 
important  nerve  centres  and  the  moat  a^tlv?  plandi^,  to  the  mutria 
of  the  nails  and  tlie  atnicture  of  the  t^kin  and  hair. 

If  we  turn  to  phyaiology,  we  lind  that  the  excretion  of  urii; 
arid  varie8  inver^ly  as  the  aekiity  of  the  urine.  FigH.  1,  2,  anil 
t"l  serve  to  deir.onstrale  ihie  pretty  completely,  autl  as  re^nardft 
pathology  and  the  action  of  drugs,  anyone  tan  demoDfttrat*  thf 
aame  for  theraaelvpa  in  a  few  houre"  work  Bueh  as  that  shown  in 
fiff.  'I.  Let  them  take  a  doee  of  citrate  of  fiota,sh,  and  i\&  the 
acidity  falla  uric  acid  will  rif^e,  or  let  them  take  an  acid,  and  aB 
acidity  risea  aric  acid  will  Fall,  and  the  corresponding  e1T<>cc^  un 
the  capillary  refluA   will  be   vi&ible  at  the  same   lime. 

Aa  rcgardfl  phyaiolo^y,  the  Urge  excretion  in  the  o.m,  and  early 
p.m.  hours  (tifi,  ■'£}  has  long  buen  known,  for  the  late  Sir  M^ 
RobtrtB  ("  Urin&rj"  and  Hcnal  Diapaaefi,''  p.  71]  telk  us  that  the 
gnaatiti'  secreted  during  what  he  hafi  t^nlled  "  the  alkaline  tide" 
is  three  timet  as  large  aa  at  oihar  periods  of  thg^day  ■  andthoae 
who  have  foll6TCfi  Iny  deecriptlOTl  cr  ^g.  'I  wiTT  Kavc  aeen  rhat 
thia  is  not  due  to  any  incteHPod  formation  of  uric  acid  in  iht'i^e 
hourfi,  but  to  the  previous  storage  or  retention  of  uric  acid  in 
the  tisfiucB  during  the  high  acidity  period  of  the  pravioua  ni^ht, 
and  tbiit  thp  quantity  of  uric  aeid  eicretfd   on  any  given   morning 
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i*   proportional    to    this   and    to    the    Fall    in   acidity    of    the   utiDe. 

They  have  seen  aba  that  by  Altering  the  acidity  of  the  urine, 
that  ifl.  tbt  alkalinity  ol  the  bWd,  we  cau  compWtely  prevent 
there  being  any  ia.rgc  t^xcrction  of  uriti  acid  to  the  moraiu^  hours. 

fiutic  physiological  co&ditiona  there  is  alweya  &  Lirjj;e  cxerHbn 
of  uric  acid  in  the  moming  hours,  and  for  reituond  which  1  have 
given  in  the  desi?ripti*m  of  tig,  -i.  the  uric  acid  whidi  prodiic^efl 
thifl  large  excretion  hati  to  pass  through  the  hLood  on  its  way  tci 
the  kidney,  while  ccnverhcly  in  the  later  n,m.  hours  t here  i** 
always  a  low  cscrctJOQ  of  one  add,  an^the  blood  is  more  or 
]«M  icpe  from  it.  ^1 

It  follows  from  this  and  mj  previous  arpumeute  and  deductJona, 
that  uric  aeid  Is  preai^nt  in  eYcesa  in  the  blood  during  carta iu 
hotars  of  each  day,  and  more  or  less  completply  absaat  from  it 
during  reTtikiu  hours   of   each   i^venJnj^  and  ni^ht   (lig.   3). 

Unc  acid  therefore  is  in  excess  in  tl'e  bkfod  daily  from  about 
4,0  otjO-U  A,a^  ttt-  About,  JLLLpiQ.  (ace  figM,  2  and  ■^),  £ind  it  is  more 
or  leaa  c-omplotply  abapnt  frnn|  it  fmtn  c>hnuf  ;'a  p  ^    t^  n*;y»>vLpht  \^ 

Tliere  is  cn^caflioimlly  a  ebght  rise  of  uric  flt,'id  above  urea  in  th<' 
afternoon  hours,  often  between  3.30  and  (i.-TO  p.m.,  repreaented 
probably  in  I'rg.  3  by  the  alight  fail  of  acidity  at  r».0  p.m.  and 
between  0.0  and  l*.>-0  p.m.,  but.  this  varies  considerably  with  dipti 
exercise,   and  other  factors,   and   need   not  uaw   detaiu   us- 

Bot  if  arterial  tenfcion  varies  with  the  amount  of  virio  acid 
that  IB  etmuUling  in  the  hlood,  and  if,  as  Marey  shou-^.  the 
arterial  tension  or  blood  preseuie  controla  the  rate  of  the  hearths 
action^  it  foklowfi  that  the  pulae  in  phy^iiological  oondirlona  will  be 
elowei  and  of  higher  (enaion  in  the  e^rly  a.tii.  hoiirn  and  up  to 
about  2.0  p,m.,  and  quicker  and  uf  lower  tension  in  the  p.m.  houia 
ihftt  follow   up  Ich  about   midnight 

My  retieaTchee  have  bft  no  doubt  in  my  mind  that  this  is  tha 
^nse,  and  I  am  conJident  that  all  clinical  obt^erver?  will  uphold 
me  m  thi**  statemont,  and  Marey  hlmaelf  aaya  ■  "'  Uu  observe  le 
matin  au  reveil  un  ralentiasenivnt  ihi  pouls  avee  tours  l&a  iMirac' 
t^-rra  dp  la  forte  tea.ision  :  le  snir  i-oiilrdire  le  pouls  s'tmc^l^re  et  pr&- 
eente  le  caraot^re  de  la  tension  faible,''     ("Circulation  du  ^4ang,'*  p. 

AgatD,  U  pake  rate  u  n  measure  of  arTerial  tension  or  blood 
pnsaure,  and  thi^  in  its  turn  is^  other  things  cquakt  a  tneaaure  of 
the  amouTit  of  obatruntion  of  capillaries,  it  follows  chat  the  capiK 
taried  Are  moet  ohstruclird  in  the  abovt;- mentioned  a.m.  houre  ami 
UMt  obstfiict«d  m  the  p.m.  hoars. 
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And  we  hAve  fuiriy  abuadant  and  indep^ndcni  evidfmc*  tW 
tkia  IB  the  wihc,  foi,  aix'ording  to  Maiey,  tlic  diAtAoco  nh^clt 
scparJLt^^s  the  temjiemtur'^  ia  the  rectum  from  that  id  the  moiith 
IS  a  mcAdviro  of  tho  cootroction  of  the  vesecU  ot  the  akin ;  the 
Eurther  these  tvo  temperatures  an  apart  the  greater  is  the  ooa- 
trftCtion  of  the  slfin  veBa«h  and  i^if^e  c^^jj  ;  and  wo  have  n^m  ui 
lig'  5  lihat  tli^^  t«mperalu(es  in  pfajElologiral  t^ndiUoiLa  &iv  ftr 
Hpait  in  the  a,m,  houra  up  to  2  p.m.  or  rathvr  Uter>  and  u«  mock 
■  loflcr  together  in  the  p.in.  hokir£  that  Jollflw,  pr«yjiig  tt*t  the 
nkm  vcsRi-le  are  rclntJVcK'  obstructed  in  tbe  u.m,  hour?  ADd  rck- 
tively  free  in  the  p.m,  hourA,  which  h  La  abeo1uU>  and  ooirpl«te 
Accord  with  the  phyaiological  f1u<;ti]ation3  in  th(^  cKcretion  of  utii 
acid  as  whown   in   lig.   ,"i. 

Then  we  have  nW  indepcmileitt  proof  that  thr  capiUarir*  an- 
obatnictcd  in  thcec  evamc  hours  in  AnoLhE!r  import&nt  organ  of  tJtc 
body,  namely,  the  kidney^  for  ^fi^  ^  iihowa  in  common  with  Ge4riy 
all  the  excJOtion  cnrvoe  in  thk  volume  thai  the  urine  Is  se&aty  im 
the  a.nu  hours,  and  up  to  2  or  ^  p.m.,  and  teoda  to  be  profufii^ 
the  p.m,  hours  whii^h  follow. 

But   it   hoa   been   poinlt^d    out   th&t   Ihe   Oow   of   urine    mny 
stopped  by  faradifling   the   c^:lnt^ol  end  of   the   vagus   nerve,   wh 
cauaes   contraction    of    the   renal   veesols    {Briitik   Medfati    Jcttrtntf. 
*'  Epitome,"     lSy5,    p.     1U4).    therdote    copttactJou    of    the    rroal 
vflBj^ltt  rj^^pi^iaii^^  j\^^  ^QVL^t  Mtvai  and  their  dictation  increaatfs  it. 


Therefore  obRtruetion  of  renjil  veascls  in  phyaiolngi(^a^  eondmna^^ 
19  groataat  in  those  houra  of  the  day  in  which  the  e^cn^tion  of 
uric  acid  moet  excceda  it^  ucnnal  ligation  to  uiea,  and  thojr 
obstruction  is  leoet  in  those  boura  ol  the  evening  and  ni§;hi  i& 
which   uric  acid  is  furiheat   below   il^  normal   relation   to   ur«i. 

And  ID  the  case  of  the  kidncya  we  have  evidence  thai  tbe 
renidjiapillaries  are  directly  obstructed  by  uric  acJd  in  theblood, 
und  Ihia  evidence  pUcos  Tfiy  pUNBlLjMIl)'  ol  tneie  oein;^  any  inter- 
mediate  factor  almost  compbtejy  out  of  eourtr  in  the  factt  atrriad 
mentioned  in  the  deecHptiou  of  tig.  3  and  obewhue,  tJiat 
urinary  water  actually  varies  from  hour  to  hour  and  day  to 
throughout  life,  and  alike  in  physiology,  drug  at^ition.  and  pathol 
inversely  with  the  height  of  the  urJc  ncJd  above  i1.a  normal  fgUtion 
to  ureji. 

From  which   it  follows  absolutely   that.  <w   we  can  conixol   ihm 
urio  acid,    we   can   alao   control   the    excretion    of   wat«r   by 
kidney,    and    we    ahalt   uee    preseutly,    and    have   already    to 
es.J*ui.   Keen   in  ubapl^rs   ii,   aud   III.,   that   ntuirly   the   whole   ^ 
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o1  so-G&Ued  Ainr^tu:  drupa  tumish  iofltancee  of  thLfi  law.'  and 
produi^o  diureaiA,  ^ad  □ot  diuresis  only,  bat  also  altered  blood 
tEire,  piik(>  rnt^T  Temperature,  formaCJon  of  urea  and  UbariLtion 
^of  pliysiological  energy  tliroughout  the  budy,  b_¥  i^lenriag  the  blixid 
nnd  urine  oi  nric  at-id  ;  uud  li  for  liny  rea»on  they  fuil  1u  clear 
ihe  blooa  of  imc  acid,  they  aUo  fail  to  produce  any  ol  tli^se 
eficcls> 

But  if  uHo  noid  diminishes  thd  ejccreticn  of  urinary  water  by 
obBtructing  the  renal  cfipillarieB,  if.  follows  that  drugs  wbicli  aet 
hke  it.  Biii;b  aa  dlgitaLia  or  etj'^throphl^um,  in  contractini;  flie 
nrtenote»   and   raiaing   the   tecflion,   «honld    abo   pioducc   the   same 
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Pio.  33-— CuBVia  sHowixQ  the  Errecr  of  Erthhophl^i;m  uroa  thh 

BujoD  PatasuBE  anij  -SBCHtTJCis  or  Uflin«. 

(FromSirT-  IjiiLlBr  Brunlon'it  pftparin  Phil.  Traiu.,  vol.  oliTit.) 


mult.  T  huv<»  bfujn  much  lot^ri^atcd,  and  in  BBveiml  of  my  papers 
littve  quoted  ffoni  tiir  T,  Lauder  Brunton'a  reaearchea,  which  shr>w 
that  tills  la  the  oaae  with  theac  drugs.  ThuH  be  oaya  (^'Pharnui' 
ooliif^v  und  ThtTapouticB,"  ed-  iii-,  p.  130):  "Thus  Mr,  Powt^r  and 
1  found  thtit  iitt  injecting  dLgitalifl  intc  ikQ  cireuhation  of  a  dog 
the  blood  presaiire  rose,  but  the  secretion  of  urine  was  either 
Kiefltly  dtminiHlkM  or  o^ai*ed  ttlto^^ether  Hrre  it  is  pvideitt  ihnf. 
(he  rnnal  vesAcls  bud  ootitrtt('i«d  »lj  muth  an  to  prevent  tlu'  cicuu- 
latioQ  through  tlte  kidney,  not^rithatanding  the  rise  that  had 
tnk<*n  piftc**  in  the  blooil  preasure.  After  u  wliilr  tUc  blood 
|irt«suri?  bflgun   lo  fall,  nnd   then   the   aeeretion  ol   urme   ro^c   n\ur\\ 
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fthove    ittf    DomiAl^    sbowiTig    thai    the   getitral    blood    prMMirv 
ihea   ftbU   agaia  to   drive   blood   into   the   kidnoya/' 

Aiid  Sir  T,  L.  BruDton'j*  figure  of  the  esctction  ot  uiiac 
the  &ctioD   of   crythrophhoum,   whJch    he   has   motti   kindlv 
mt  to  reproduce  here,  abow»  exactly  the  same  thio^  fae^  &g,  !i3|. 

It  ^ems  I  hat  in  the  caw  of  digitalis,  and  other  dmp 
aimilar  action,  the  diurt^  han  been  wrongly  credit^  to  th^ 
oi  ptesHore.  which  Sir  T.  L.  Brunton'a  Pigurt-  and  factd  ttbon  Thai 
it  docs  ndt  completely  correepOiDd  to.  The  first  efiect  oi  xhrK^raM 
lA  ta  hold  bock  and  rotain  in  the  bodr  acme  water,  and  ilxa.' 
as  the  arterlolea  are  relaxed  and  the  blood  pressure  lolls.  '!i 
pa^Aes   out,   producing  a   marked   temporary  diuresis. 

Digitalu^  and  i^ryihmphlEFiiin  thus  exa^'lly  parHllel  %'hit  ttnjt 
in  tbe  unc  acid  headache,  in  epiJep&y,  hy&Leria.  and  othi^  cabSt 
tiona  accompanied  by  high  tirDsioQ  pulw  and  ol'stjuctrd  rapiIUa«»- 
U'Lde  the  cupiUance  arc  obstructed  &nd  the  pressure  hi(b,  ^ 
water  ie  hdd  back  aad  retained  in  the  blood  and  tieoaOL  ^ 
later  t>n  when  the  capillaries  are  freed  and  the  prvaAurr  hSh  ^( 
pnsai^  out  in  a  more  or  less  copious  diuresis,  and  « jcaiy  _wtirt 
is  tbtia  inversiilj  aa  the  uric  acid  eacrctjon,  and  in^tffiwly  tt  Ibr 
ohBtrudaon   oj    the    capJlEifca. 

Then  ^ais  in  chapter  ix.  we  shall  ace  that  the  capiJlan»  <i 
tbo  hjnga  own  to  beini^  ob^tructt^d  in  exactly  lii^  same  va>t  uA 
in  exactly  the  »Hme  relation  to  tho  excretion  of  ucic  ac«d  ibij 
rhose  of  the  akirT^nd  kjjneya  have  already  owned  to,  and 
has  bePTi  snid  about  the  eicretioii  of  water  from  thr  Iddi 
uuRht  apply  ulmoflt  word  for  word  to  that  from  tlic  [un^ 
both  of  these  vary  together,  both  in  physiological  and  palholoj 
conditions,  ir^^mttely  with  the  hd^ht  of  the  uric  acid  above 
in  The  urme. 

Thew   fnol*  aloiw.   rn   tmy   colhing   of  the   evidence   irom 
tissues  and  oruar^i  nhich  irt  also,  aa  we  ^liall  »ee  in  othf^r  eha| 
often    very    ■IriLi»ir.    nulhce.    I    think,   to    prove   that    high 
tension  or  high  blood   pre«»ure  in  man.  occurring  eithei  in  phj 
loj^icel   nr   |iiilli<ilo|cii'Ld   conditional    i»   due   to   cbalnjction   of 
lariCH   throii|£iioui    ibc    body,   and    thai   tlic   most    imponaai 
of   tiuH   obstruction    is    the    prefienoe   of   a    relative    exf^ow   oJ 
acid    in    tbe    blotkl    utream.     See    ulso    fipn     'U    and    iVii,    with 
tfi»   in   tli^   |»til»c    rale   aod   Hood    pressure   therp  shown. 

Thero  arc  ahsolulety  no  facta  agiiinst  such  an  explaoBtiofi 
Uhat  b**  '■*'*'"  uWrved,  and  there  are  hundreds  of  f^cto  in 
favour  i    fur  Qot  i>nly  doce  it  expiain  an  almoRi  numherlcw  tt^\ 
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of  eventi*  in  pliv'siolop^'  and  a  atill  larger  nunibcr  in  patLology, 
but  it  givpa  lis  a  power  to  which  w«  waro  previcniHJy  complete 
fltrangera,    to   van'    and   control   ibe^    evenU   And  3?qucnci>a. 

HuTing  arrived,  then,  al  the  Lionclusion  that  eitcaa  of  uric  acid 
in  the  blood  otrcaiti  [iroducce  obatmclioa  of  capilLarica  tUrou^houl 
(!ic  body,  we  may  »p«?Qd  o  fc*'  moments  in  conaidoritig  the  way 
in   wliich   it   may   produce   this  cfiect. 

I  have  nothing  definite  to  efty  on  the  matter,  but  think  that 
u-e  *ihoU  flain  by  kp^pinf^  the  m^ire  pnih^ible  ways  in  mir  mind's 
vyt,  &o  ihjit  if  we  meet  wltli  unything  pointing  to  one  rofid  rather 
tlian  the  othei,  it  may  not  escape  us. 

(1)  To  mnVc  a  be^inninf^,  uno  flcid  may  act  like  digrit^HB,  or 
erytbroj^hlflpuin  juat  mentioned,  and  thefle  ve  leam  from  Sir  T. 
Lauder  Brunton  (previous  reference,  pp.  9^6  and  273),  act  locally 
on  the  ve^wlH  of  an  artificial  circulation,  and  in  the  case  of  ory- 
tbrophWiim,  after  division  of  the  cord,  so  that  all  cjucatiou  of  any 
action  on   the  Taao-niotor  centre   is  removed. 

(d)  Tiien  again  it  may  act  directly  on  and  through  the  vaso- 
motor centre, 

(3)  Aod  laetly,  I  think  there  Ie  a  third  poasibility,  though  bo 
far  aa  I  kcoir,  this  lias  never  been  sii^geMt^  by  anyone  except 
loyBPlf,  and  ehould  il  eventually  work  out,  it  might  come  to  very 
much   the  same  thing   as   the  local  action   theory   No.    1, 

It  was  auggceted  to  me  by  watching  day  after  day.  fto  I  have 
done  for  ycara^  the  extremely  shv  and  tcdiona  ialtmtioa  of  the 
gelatinona  urate  of  aUvi^r  through  the  asbento^  fibre  lilter  as  ueed 
in  Haycraft'e  proceafi  for  the  estimation  of  uric  acid  (see  chapter 
iviii.J. 

It  occurred  to  me  that  ii  the  capillaries  of  tbc  body  leahnibled 
tn  any  way  the  intersticen  of  that  a&bestoa  filter^  and  if  the  urie 
ocid  were  present  in  the  blood  stream  in  acme  similar  gelatinous 
form,  and  if  the  heart  had  to  above  it  through  theac  capilUriea.  it 
might  have  great  difficulties  in   doing   so.   and   might   occ^at^ionally, 

wt  know  occurs  eometimef*  in  jiathtilugii-a!  rotiditions.  get  the 
worst   of  the  enctjtinter. 

In   A    word,    it   oc<:urred   to   me    that   the    obatrugtion   produced 
by  uric   arid   in   the   capilloriea   of   the   body   might   be   mcchanijjijpi 
nndriotviral. 

To  TeM  the  posaibility  of  auch  a  lliinp,  1  got  some  kidneys 
and  tied  a  (.cannula  into  the  renal  artery  and  meaaurud  tlii^  rjuantity 
nf  wntr<r  or  va\t  sulution  that  poured  out  of  the  renal  vein  in  a 
given   time  and   under  a  given  hydrostatic   presenrc. 


174 


inUC    ACID — CH4PTBB    V 


I  then  added  on  to  thU  BolutJon  small  iiufliititiffi  of  finely 
divided  oatni«al,  flour,  mud  and  other  things,  and  watched  their 
eSrtf  on   the  flow   from  the   renal   rpin. 

And  lastly,  I'got  some  ficlotinoua  urnt^  oi  silTor,  washod  it  free 
from  chemionU,  and  added  it  to  the  solution  passing  through  the 
kidney,  and  found  that  it  had  n  far  mor^  poworlui  eiT«ct  on  the 
cLTeulation  than  the  other  subatanc^s.  as  comparativeTy  nmall  qufin- 
titira  fiafliced  iv  Atop  almoat  campli>!«ly  thr  flow  from  the  renal 
vein, 

Aa  regarda  the   quantity  of  uric  acid  in  the   blood,   if  we  have 

K&j    '035  per  cent,  uroa  in  tbp  blood,  or  30^  Jtr^  j-«-  in  the  whole 

Jiuantity   (10   plnta).  and   tine  aciri,  afi  in  the  urine,   in  the  rel&tion 

ro  Jl   of    1  to  .'ifi,  then  thern   may  be  normaliy  in  the  blond  Aboiii 

^Hf]    per  pent-  of  unV  Etcid  or  1   grain  m  the  whole  Quantity. 

Then  this  quanlity  of  uric  ucii  in  tht  blood  miplit  corrcftponrl 
with  iin  nveraije  number  of  granulpe,  say  1  to  Ifi  red  relle  (aec 
p.  UJ),  and  when  the  ^^ranul  e  a^^e  to  red  c<ills  ina  1  to  1  we 
should  have  '01,5  per  [?ent.  of  uric  acid  in  the  blood,  and  it 
appears  from  the  figureH  giveji  on  p.  7^  that  we  may  have  ahont 
twice     thifl     quaatily     in    eomc     pathological     condition  a     (cerebrnl 

Now  in  the  urine  you  may  get  Iti  grs.  in  Bay  50  ozr.  of  witter, 

or  about  7  fir?,  to  e  pint,  which  ie  I  in  1,250,  and  this,  pvon  whrri 
diljtod  with  three  volumes  of  water  (I  of  urine  in  1  or  1  of  urij* 
fleid  in  5,tHXi)  greatly  bloi^ks  the  aabestoH  filter. 

T  think  then  that  it  is  not  greatly  to  be  Wdiidered  at  that, 
uric  acid  id  the  blood  in  the  proportion  of  1  in  87,400,  or  I 
granule  to  "20  or  25  rod  celk,  considerably  blocks  the  capillary 
blood  paths,  and  tl^^en  a  strong  heart,  causes  a  blood  presaiLre  of 
aay  KM  mm.  of  mercury  ;  whilst  1  granule  to  1  red  i^ell,  or  urit- 
Bcid  in  the  blood  in  the  proportion  of  1  to  rj,823,  Cttusfw  a  blwid 
priT4snn'   of   150   mm.   ol   mercury. 

The  condition  m  which  uric  acid  cauftea  obstruction  of  capil- 
laricB  in  the  human  body  ia  one  in  which  pfobably  it  ia  in  solu- 
tion in  the  normal  phosphaleB  of  the  blood  atream,  in  which  there 
nre  also  probably  present  some  alkalini*  aaltfl  of  potash  or  soda  : 
aT)d  we  know  that  uric  acid  or  urates,  when  in  solution  with 
phoRphftte  of  soda  in  a  teat  tube,  will,  when  cooled  or  treated 
with  uther  ihemicah,  deposit  in  a  pimilar  coUoid  or  gelatinous 
lorm;  and  it  ia  quite  possible  that  in  the  blood  aomothinf^  of  the 
caincf  kind  may  ooctir  just  when  there  is  a  ehanf^e  of  ^tuliihties, 
ot  a  balam'is   as  it   were,   betw^-en   nlkalipK   nu   tlii?   onp   hand    and 
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Bcida  on  the  other;  und  the  action  of  salle  oi  lit.hb,  for  in9T4in<;eT 
makpfi  it  prai^ticaUy  oertcin  that  it  h  upon  the  ti<^ulral  phcaphat«B 
of  the  blood  that 'the  eolubihty  of  uric  acid  in  that  and  probably 
other  fluids  of  ths  body.  cLiefly  d^pendH. 

Thjfl  condition  of  the  blood,  to  wKit^li  I  propoM?  for  ihv  sake 
of  coovcnu^nof  in  writing  to  givo  thf  provi&ionn]  name  coUftmio, 
whieb  wiL  henceforward  be  uacd  as  equivalent  to  uricacidjcirua, 
eapcoially  vrhan  1  want  to  brin^  out  the  po^fiible  powera  of  urates 
in  obstructmp  the  enpillaries,  may  b?  reptcsnntwl  Ui  the  mind 
as  much  reserabhng  a  kjiow  sboxvir  In  the  atmonphi-ri; ;  there 
the  uryst^Is  come  elthei  one  or  two  at  a  time  or  in  groupfl  and 
batohefl,  now  numproua,  unw  fccnntv,  or  fnally  in  a  blinding  storm, 
shutting  out  the  landscape  and  promptly  obBtmcting  the  road»  and 
paths. 

Such  floating  masseB  of  <?olloid  pasBinp  through  the  tiny  blood- 
path?4  inuHt,  even  wlii'ii  rot  very  nnmerouA,  by  mere  constant  con- 
taotr.  like  floating  ioe  in  a  river,  v^ery  greatly  binder  F^he  capillary 
circulation,  and  ther*  ie  no  dilHculty  in  believing  that  they  may 
^adequatoly  acoouDt  lot  all  the  phonompna  of  obatruction  on  the 
hand,  ae  seen  lor  InetaQce  in  the  tkva  in  migrame^  and  of 
[^  blood  pressure  as  meaaitr^  in  the  radial  arti>ry  on  the  other : 
rtnd,  as  we  ahal]  see  presently,  they  will  acconnl  fur  Kcvpral 
pointa  in  the  oonncclJoQ  of  dlsejiae  with  the  exi^retion  of  uric  acid 
in  the   urine  wbioh  are  othcrwipe   inrxplicable. 

Mr.  'I-  E-  Snul,  F.l-L'-,  who  hap  very  kindly  at  my  rot)u«flt 
undertaken  from  time  to  time  to  examine  thi>  conditions  afleuting 
the  Bolubility  of  this  colloid  nrie  acid,  ban  brought  nni  some 
poinlrt  whf^^h,  it  not  entirely  new,  arp  well  worl.h  bfiftring  in  mind 
xrhile  we  consider  the   qaeation. 

Thus  it  appears  that  uric  acid  or  tirftte/i,  in  solution  with  phoa- 
phatc  of  floda.  will  quiekly  throw  down  a  bulbv  aollotd  proctpitatfi 
if  rapidly  cooled,  or  if  the  solution  is  rendered  faintly  at-id ;  a 
Rimilai  solution  of  allcaline  urates  -rioefl  not  give  an  immediate 
precipitate  on  cooling,  but  on  addition  of  a  little  acid  a  colloid 
precipitate  it  at  once  thrown  down.  And  this  colloid  preripita^e  ifi 
said  bo  conaiat  of  a  combination  of  acid  urate  of  sodium  and  uric 
add,  the  Bo-callefl  f^ua<lrjurate  of  Sir  W.   Roberta. 

We  see  then  rhat,  speaking  broadly,  tber^  jire  two  thingB  which 
Brill  bring  down  colloid  uri<^  aiiid  in  the  te^t  tube,  one  is  cold  and 
the  otii«r  10  slight  iiddifi cation. 

Now  it  appears  probable  that  the  acidification  acta  in  the  tube 
juat  aa  1  have  pointf^d  out  that  noidfi  act  in  tbr  human  body,  t.e., 
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th**}-  convert  jl  i-M-rioin  amoant  t>i  th*  neQ^al  pho6phat«  of  aoda, 
which  ift  a  flolvpnt  of  uric  wid,  into  acid  phnflphate  of  soda,  which 
is  tint  n  Holvent.  ho  tliAl  arime  uf  the  uric  aciij  is  precipitated:  hiiil 
if  tLiB  Ia  ao  tlio  cflect  of  a  givac  do^e  of  acid  wiU  depend  on  tU& 
iimount  of  neulial  phoffpiiatc  of  soda  it  mectd  with  m  the  blood. 
jiiftl  (tf  I  hibvi<  uIho  ^hiju'D  (a^aiiL  with  Mr.  ^^auKb  bdp.  eec  chapt^ 
ii.)  that  the  i'ffi^ct  nf  u  pvtTi  dos«  of  lith.t&  d^pi^ods  on  tb^  umnurit 
of  phf|HpblLt4^   it  m^eta  with. 

II.  h+»<.Miih  rhi'Ti  Hfc  if  thiTT  is  u  ccrtjiln  poiol  af  wbir-h  ihftiv  in 
u  ImlaikiM.^  brlwiHiii  Acid  on  the  one  hand  and  olkab  on  the  otlicr, 
dejwodiim  ifchKi  Bomewhttt  on  the  quaotity  of  phoaphtttes  preB«Dt, 
ivhrn  oolloid  iino  acid  Imda  to  bo  thrown  out  in  the  blood  strcMm 
jiiht  HA  m  Ihrt  |j;LiK4  t^4t  lube  {coUiPmic  poinl)\  but  if,  when  this 
rondiiinn  ia  pn^^^^nt  in  tho  hurnan  i«st  tube,  you  give  an  acid  ^ou 

^rl  Mirh  Ik  fiLrthrr  nud  divided  prei'ipilAfinn  of  une  inoid  XhfA.  it  Ih 
ulL  (;uuj!hl  up  in  the  liv<?r,  pplnen  aud  fibrouH  tiaauts  (goulj,  atid 
thr  blood  in  genf^rnl  promptly  bcoomoa  clear  of  uric  acid,  just  &a 
vve  know  that  it  ia  K^Demlly  relatively  elear  in  acute  ^out,  or  still 
.  mori?  markedty  «o  in  aeute  rhoumati^m  ;  and  the  urine  now  ooo- 
taiDfi  JcBB  t.ban  normal,  and  the  blood  prnssure  falla  bucattfte  the< 
capillaript*  ar?  free.  If,  on  the  otbei  hand,  when  there  is  coUffmia 
from  a  hdlance  of  alkalies  and  acidit  in  prebente  of  pha^phalt  of 
soda^  wc  pve  iiu  alkuli.  the  blood  yircMure  remains  high  and  tbe 
urine  ncaniy  and  full  of  urie  ticid^  and  thia  cootLnuc^  as  lon^  ob 
alkMb  LB  ^von,  and  as  ioug  a^  ther^  ]b  any  mixc  acid  to  be  die- 
sitlved  in  it-  bui  i(  r.he  urie  acid  eomea  to  an  end,  the  nlkali 
bl<in^  cODtinuL^.  then  there  is  eventually  a  fall  of  blood  pressure 
nnd  a  di  uresis, 

Tbiis  stiema  oq  tbc  face  oi  it  a?  if  the  solubility  in  the  blood 
formi>d  an  oxceptiou  to  tbat  in  tbe  t&at  tube,  in  that  alkaUe^i 
prtivenb  tbe  preoipitation  of  colloid  uric  acid  in  tbe  gtasa,  and  yet 
niknii  in  the  blood  doe»  not.  lower  the  blood  prt^ssure  :  but  I  think 
ijiat  thin  exception  id  apparrut  rather  than  reuh  f^^f  if  in  a  con- 
dltiou  of  oollTmia  we  give  an  alkali,  this  may  indeed  disaolvr  up 
«orov  nl  thi'  precipitate  in  the  blood,  but  as  the  action  of  the 
alkali  iii  also  to  hrin^  freah  urjo  acid  into  the  blood  from  tbe 
ll^Tor,  aplrielptmd  fibrou^i  tiHHUes  (the  reverse  of  thp  oerion  of  ae.ida 
in  lirivin^  it  out  of  the  blood  int<>  th^  tiKHUPft).  tht*  condilion  of 
injlliuiniu  may  remain  inuL^h  ui  before  until  tbe  Hupply  of  uric  acid 
ruiiD  ahoSr&nil  then,  as  we  knovi',~Ebe  capillary  reflux  ijuiokenB  and 
the  hlooil  pressure  falU  even  though  the  alkaU  Ib  continued  as 
boforEu 
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Afl  noon  au  the  eupply  of  uric  acid  runs  abort  Uiere  ia  a 
dJureuJs  in  epite  of  tiie  alkali  being  continued,  just  as  there  ia  u 
diiiresifl  under  aiilicylulH^  wlien  the  excretion  of  uric  add  is  coming 
down. 

Th«  above-mentioned  storing  up  of  urio  ftdd  in  the  liver  and 
MpWu  (rctontion)  ha^  exactly  tbe  samo  mcchiiQieni  as  its  retention 
in  any  other  libroua  tissue  of  the  body  in  gout  or  rheumfttism. 
In  both  thene  the  blood  is  relatively  clear  of  urie  Acid  and  the 
gniaulefi  are  few  in  numbiT, 

WJion  the  hbrous  tiaauea  of  the  liver  are  leaa  alkaline  than  the 
blood,  ucic  flciJ  tend^  to  he  collected  upon  and  around  tliem  just 
as  il  IS  in  lEe'fibroufi  tiesucsa  of  the  groat  toe;  in  these  and  sU 
fibrous  liftHuea  thrcjujjhout  the  body  there  h  constantly  going  on 
throughoul~life  a  retention  cf  uric  acid  when  the  alkalinity  is 
diminialiing,  aud  a  oiirrH^pomJit^  nulution  and  thrrmTtiy  off  of  uric 
acid  w^hon  the  aikahaitj  ia  increnein^,  this  accountinfi:  for  the 
hourly,  almofit  momentary,  ductuatioaa  m  the  excretion  of  urio  aud 
m  the  urine,  and  the  oofreHpondini^ly  frequent  flucluatJone  in 
capillary  reilu-x  and  blood  grannies. 

Some*  have  been  much  exerciBed  lo  understand  the  eiaot  way 
in  which  thta  uomea about;  but  it  appears  to  mc  that  it  b  aimplp 
enough,  for  uric  acid  is  alwaya  pr^ftenl,in  aolution  round  the 
cuUuid  granules  and  the  dissolved  urie.  acid  tendn  to  pasfl  in  one 
diTcrtiou  or  the  ol.her  throuj2;h  the  mcmbrnnea  of  the  body  aocord- 
mg   to  the   ordinary   hiws  of  the   diffusioD   of  crystalloids. 

But  in  the  case  of  uric  acid  thiH  law  is  conditioned  by  the  foot 
well  known  to  phyajologihis  that  u rj^  acid _ e. ttrauto  uric  aoj d ; 
lor  instance,  a  Utile  powdered  uric  acid  thrown  on  a  &lter  will 
almost  completely  clear  a  urine  of  uric  acid,  even  if  it  ia  only  poured 
quickly  through  it  once  or  twice. 

Now  this  attraetMiiL  is  dependent  on  the  amount  of  allcati  preaent 
in  the  urine  in  queJition,  Hnd  1  havo  taken  nome  trouble  and  made 
some  eAperimenta  to  aan^ertain  this  point,  the  results  of  which  I 
may  now  mention. 

Thc  fact  that  unc  ncid  thus  attracts  uric  ncid  has  been  demon- 
strated for  us  lor  years  in  every  waterless  nrinal :  for  the  moment 
a  Uiine  falls  on  a  crust  of  uric  acid  or  urates  II  leavefi  behind  as 
un  addition  to  the  crust  from  one  hdf  to  two-thirds  of  the  urk* 
acid  it  cDutains,  according  lo  its  acidity. 

But  an  alkahue   urine  on  the  other  hand  depoflita  no  uric  acid  ; 
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it  on  th*  CQDtJftr7_tak&s_ap_  aomo  tfom  thg  depoaitj  over  which 
it  in  pfleaing;  but  an  urines  arp  generally  acid  th&  He^eiU  on  the 
urinal  go  on  incrfiasing. 

Now  probably  precisely  the  Hame  thing  occuie  iu  the  living 
body  in  all  the  fibrous  tissuea  as  well  aa  in  those  we  are  now 
apoDtbUy  conBidurin^  in  the  iivor  and  apleen.  When  there  are 
accumulations  or  deposits  Ja  the  tibroUB  tis4u«ia  of  the  liv^r,  and 
the  blood  nnd  tieeue  fluids  round  them  Are  sUgUtly  alkaline,  the 
accumulnteJ  uric  av.ld  attracts  more  fTOiii  th*^  bloud  and  fluids ; 
oo  the  other  hand,  when  the  blood  aod  ftuida  are  Ijit^blv  alkaUue 
thoy  take  up  wnd  cjlttj  nyfly^Mrt^^  aaid  From  the  deyosita. 

Hence  gout  and  rheumatism  occiir  just  in  thoae  special  fibrous 
tijMuca  which,  from  the  aition  of  acids,  cgld  or  local  injuries,  ore 
leaat  jillLaiipe  at  a  time  when  the  blood  contains  much  uric  acid. 

All  the  urir  nM  v.ntn\ag  prtwt  thn  slightly  alkaline  part  h  caught 
up  and  rttiiiued,  U»Mice  Sir  A.  Garrod's  old  obfitrvHtioa.  [jonfirmed 
by  my  own  (see  p.  77),  that  blood  drawn  ofF  from  an  inflamed 
area  ooatainn  htUo  or  no   orio  acid- 

TLis  ciin  be  denioaatrated  in  the  case  of  the  hver  and  epieen 
and  ia  demonJ^tratful  m  all  my  figures  of  the  Teaiilts  of  swallowing 
uric  acid ;  when  uric  acid  is  awallowed  and  the  blocid  is  not  well 
supplied  with  »olveata  there  ia  do  rise  in  the  excretion  in  the  urioi', 
for  all  the  uric  acid  swallowed  baa  of  course  to  pass  through  the 
liver  and  it  there  meeta  with  othor  uric  acid  and  ia  retained ; 
hence  there  ia  no  increasa  of  uric  aeid  in  the  bloody  no  slowing  of 
CapiJlary  reflus,  no  increase  of  granules;  but  if  aol^'ents  are  sup- 
plied (salicylates  or  alkaUes]  then  tbe  uric  acid  swallowed  arrives  in 
the  mine  grain  for  grain  ua  t^wallowt^  ;  the  capillary  reflux  ia  also 
alowed  and  the   granules   In   the   blood   are   incrcased. 

In  further  illuHtration  of  thie  J  will  now  montion  a  few  facte 
about  the  uric  acid  filter,  but  T  have  uniortunately  only  loom  for 
a  few. 

A  morning  urine,  full  amber,  clear,  ap.  gr.  1024,  and  only  T-lightly 
acid^  contains  '084  per  cent,  of  uric  acid  ;  the  aarne  passed  through 
the  uric  acid  filter  ia  found  to  contain  ■(XJ<.*48  per  cent,,  ooly  a 
alight  loea   becauee   it  ia  only  ahghtly   acid. 

The  same  urine  with  10  per  cent,  of  dilute  acetic  acid  added 
to  it  and  panspd  through  the  filter  yieldi  only  "03034  per  cent,  ol 
uric  acid,  a  great  loaa  by  retention  Ifeing  produced  by  the  increase 
til  acidity. 

Again  the  sainc  urine,  made  alkaline  to  the  point  of  precipitfttii 
of  the  phoapbatea   by  meaiia   of   a   little   aulid    caustic   potash. 
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p&ftsed  through  the  Hhnt,  taboH  up  hn  enorcious  amount  uf  uriu 
Bcid  from  the  filter  (about  five  timea  Its  original  quantity)  and  is 
foand  to  coutaio   o-'JTfi  per  cent,  oi  urb  acid. 

Aootbt't  moraing  urine,  ap.  gr.  10:26,  is  found  to  ooDtain  ^0873ti  p^r 

of  uric  acid,  and  aftor  pafisin^  the-  filter  0*73. 
^The  same  urine  made  ulkaline  with  lirj,  ammonifie  and  passed 
through  thp  filter  gives  '0*i048  per  cent,  of  uric  acid,  whith  shows 
thut  juiiinDcia  ha«  not  act«d  aa  a  solvent  but  the  reverj^e,  and  ve 
know  that  ammonium  and  ita  salts  do  nob  make  gout  uid  rlieu- 
matiam  better  but  worse. 

Again,  the   same   urino   with   as   maoh  phosphate  of   eoda  added 
as  it  will  dissolve  in  the  cold,  when  passed  through  the  filter  yields 
lOToi]  per  cent,  of   uric  acid^  which  demonatratea  that  the  phoaphafe 
has  ACXM   HS  &  Aolveot. 

Then  an  evening  and  night  urine  (amber,  clear,  ap,  gr.  1017,  tuudity 
btiutralidcd  hy  i-'r  cc-  of  docinormal  uoda  itolution  U*  10  oo.  of 
urine)  yielded  f^^Tti  per  cent,  of  \\iia  acid  and  after  passing  the 
uric  acid  filter  -t}'2GZtl  per  cent.  Note  the  smaller  original  quan- 
tity  in  the  night  urine  ami  the  greater  proportional  reti^ntion 
on  th«  filter  oa  account  of  higher  acidity.  The  above  morning 
nriue  gave  up  onlyj  of  ita  uric  Acid  to  the  filter,  th«  uight  uriar- 
gave  up  aljuoat  exactly  }  of  what  it  contained,  and  here  we  have 
the  exact  paraltcl  of  what  o<icurs  in  the  body  :  the  night  scrum  ia 
apt  to  throw  out  a  little  uric  acid,  leaving  it  in  tha  joints  and  (ibrouB 
tiasnea  of  the  body ;  the  day  *<erum  and  especially  that  of  the 
mofniog  is  apt  t<i  take  up  a  little  uric  auid  from  the  same  joints 
and  Gbrous  tisfluea  and  pasa  it  in  eaceaa  in  the  urine  ;  so  that  the 
behaviour  of  the  urine  in  relation  to  the  uric  acid  filter  ia  a  ((ood 
and  teiiablo  iodox  oJ  the  behaviour  of  the  blorid  scrum  during  the 
hours  in  which   it  waa  excfeted- 

The  same  urine  after  thr  addition  of  a  little  bioarbonate  of 
potash  Utiik  up  a  little  from  the  urie  acid  filter  and  yielded  '0*^72 
per  cent.,  and  after  the  addition  of  a  aimilar  quantity  of  biuai' 
bonate  of  soda  '07051}  per  eeutn 

The  amall  diHorence  between  th<*se  two  wuh  due,  I  think,  to 
difi«TeDee  in  rote  of  filtration  through  the  uric  acid  filter,  ior 
tbongb  one  doe«  i>ne*a  hcni  to  keep  tlie  filter  the  same  and  the  rat« 
of  filtration  the  same  for  each  specimeu.  absolute  identity  in  t.hip 
matter  is  scarcely  posflibie,  end  a  slightly  thicker  filter  paper  may 
cause  slower  filtration,  aud  then  a  solvent  will  take  up  more,  or 
ft   precipitant   throw  out   more   uric   acid   on   to   the   fxltcr 

Bul   in   no  eaac   are   tliSHe   litrJe   diferenc^u   in   rate   of  hlCratioD 
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suflititnt  to  duuoiint  For  the  enormous  diffcrenooa  between  the 
offcote  of  acida  on  the  one  hand  and  alkalios  on  the  other ;  it  U 
only  in  tha  case  of  fifllt-*,  which  Jmve  but  uBinaU  action  either  wftv, 
chat  theae  sUghr  esuses  of  variation  havo  to  be  considerp{L 

The  flame  urine  with  the  addition  of  ii  lUtte  citiMte  of  potash 
(gr.  IV.)  yielded  after  filtration  "O^OIG  per  cent,,  and  the  same 
urine  after  the  addition  ol  a  aimilar  aciount  of  acid  tartrut^i  of 
potaaU  yielded  "OiKJo'J   per  cent. 

But  the  same  urine  ^fter  the  addition  of  a  amall  quantity  of 
decinonnal  sodfl  solution  Rtopping  abort  of  complete  neiitrality,  at 
once  took  up  a  large  quantity  from  the  uric  acid  on  the  filter  and 
yielded     107D2   pet   cent. 

Another  night  urine  (ap,  gr.  lOlS,  acidit}'  neutralised  by  2  ac. 
of  deoiaormal  soda  eotution  to  10  or,  urine]  before  passing  the 
arte  acid  hlter  contained  '(XH)^4  per  cent,  of  uric  acid,  after 
the  uric  acid  filtor  '02-'lS2  per  cent^,  a  relativi^ly  slight  loas,  probably 
owing  to  lower  sp,  gr  and  greater  dilution  er  compared  with  the 
previous  epetimens. 

The  addition  of  gre.  lii.  of  aodii  ciLrb-  to  25  cc-  of  urine  f^ave 
after  passing  the  uric  acid  fi^Itor  '1831Q  per  cent,  of  urio  aeid— a 
great   increase. 

And  the  use  of  a  similar  quantity  of  magnefili  carb.  yielded 
"14784   per  cent,   of   uric   acid. 

The  addition  of  gra.  iii.  of  urea  caused  a  yield  of  -03021  per 
cent.,  i,e.,  it  appeared  to  prevent  retention  by  tke  uiic  acid  filter 
to   some   extent. 

The  addition  of  ealicylate  of  Boda  almost  up  to  aatoration 
yielied  -09408  per  cent. 

And  the  same  experiment  repeated  wltb  Bome^vhat  quicker 
fiitrntion  yielded  060*8  per  tent,  ;  but  in  both  the  salicylate  clearly 
aciod  as  a  solvent. 

The  same  uriue  with  sodtL  saUcyL  almost  to  saturation  and  with 
8  per  cent,  of  dilute  acetic  acid  yielded  0673  per  tent,  of  urie 
acid,  tlial  la,  the  ucid  t^Ughtly  increased  rather  than  diminished  the 
solvent  cfiect  of  salicylate. 

And  ihia  19  very  interesting  as  it  ia  the  exact  parullel  ol  what 
occurs  in  ihs  body,  where  acids,  as  vre  have  seeii,  rather  [ncreaae 
the  excretion  of  uric  acid   under  salEcylatea, 

Salicylate's  alao  aci  best  in  acute  conditions  with  fever,  when 
the  alhalinity  o£  the  bluud  ia  Ion,  and  act  feebly  and  iuol^Lnently 
in  uhronic  conditions  with  debility,  when  the  alkabaity  of  the 
blood  is  high. 
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Ami  For  tlie  snoif.  readun  lltey  act  well  id  cold  seasons  and  in  cold 
uUniEibes,  badly  or  not  at  all  in  Uob  seasons  a.nd  in  w^rm  cliraatcB, 

Again,  an  evening  nrinp,  full  itmbop.  ap.  gr.  lO^U,  acidity  noutrftl- 
JMd  by  ^  cc.   of  decinormal  »od&.   aolution  to   10  cc,   of  urine. 

Uric  acid  before  filtration,  '08*Xi4  per  cent. 

Uric  ucid  nitKT  filtration,   0*704  per  cieot. 

25  cc.  of  the  same  urine  with  2  ca.  acid  acet,  dil.  glvca  after 
filtTfttioD  -02688  per  cent. 

The  same  urine  vith  acetic  acid  addi^,  aJao  aaliovlato  of  soda 
oeatiy  to  aaturalion,  yiwlds  aJtermic  acid  filtration  '1008  per  cent. 

The  same  urine  with  II  cc,  of  decinormal  eoda  aoluiion  yields 
1512  per  tpnt.   after   liltralioa. 

Th?  same  urine  vrith  soda  solution  oa  abore  and  aaUcylate  oi 
aoda  almost  to  daturation  yields   '24103  per  cent 

The  flbovo  e:tpcnnicnt  shows  very  woU  tho  great  effect  of 
a  salicylate  in  overcoming  the  retentive  action  of  an  acid ;  for  the 
acidnkted  urine  yielded  J  of  il.s  uric  acid  to  th&t  on  the  filter, 
while  the  sAni*i  acidulnted  urine  w^itli  salicyhittr  of  Rfxln  sddml,  yielded 
nothing  to  the  llUcr,  but  on  the  contrary  took  up  from  it  extra  uiic 
add  to  the  extent  of  J  of  the  original  quantity.  So  that  the  total 
solvent  power  of  the  salicylate  wae  here  equal  to  ■073if2  per  cent. 

There  seems  to  be  no  interference  between  nlkaljeB  and  Eaheylatea 
here  in  strong  solutions,  a*t  the  above  result  of  thdr  combined 
action  ia  if  anything  more  than  ihe  sum  of  their  separate  L^lTects ; 
but  vc  abflll  flee  further  on  that  this  doea  not  hold  £or  more  dilute 
notutjona  of  these  solvents,  aa  their  combined  cScot  ia  then  very 
decidedly  leas  than  the  i^um  of  their  aeparate  efleotfi. 

Then  the  same  urfnc  wit-.h  addition  of  5  to  ti  per  cent,  of  borax 
yields  '1344  per  cent,  of  uric  ucid. 

An  evening  and  night  urine,  amber  clear,  ep.  gr.  1017^  acidity 
equal  to  ^  cc  of  dcciaormal  soda  solution  to  10  cc.  of  urine,  3'ioLds 
■04704  per  oont.  of  uric  aoid. 

The  flame  urine  ploa  salicylate  of  eoda  in  the  proportion  of  1 
lo  4 IS  hy  weight  yielded  after  pasaing  the  uric  acid  filter  '04032 
per  cent.  i.e.,  there  was  no  solvent  effect,  and  I  had  previously 
found  that   small   quantitiea   of   saliuylate   bad    no    effect, 

I  aUo  found  that  if  I  diminiela'd  th^i  acidity  of  this  urine  to 
j  of  the  original  (lUt^ntity,  it  bi^amc  almost  neutral  to  the  uric 
netd  fdtcf  and  yielded    01032  per  cent. 

r  then  prepared  a  urine  containing  a  mixture  in  equal  parts 
of  the  two  urines  nbnvr>-menIioned,  so  tliat  it  cont^^ined  half  the 
ttuiount  of  saltcylatt^  and   half  tlie  amount   of  alkali   id   tlip   above 
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urinea,  And  the  r&\i\t  one  would  liave  expected  to  be  equal  to 
-aH>^2,  bat  I   only   got  tlie  result    02«S8, 

I  then,  uaing  the  same  urine,  doubled  thr  amount  of  flalicj-late 
that  produced  '040^2  and  ^ot  after  the  txtie  acid  filter  -ii^^Htt. 

I  also  doubled   the   alkali  and   ^t   '(^04. 

1  tb^D  doubled  both  alkiiU  and  thv  salicylate  in  a  apecimcn  of  the 
flame  urine,  am]  one  wouM  naturftllj  have  expwteii  the  result  tt) 
be  about  ~Olj37(l.   bnt   it  noa  on  the  contrary   only   '03')2>L 

These  reeultfl  spcdi  to  abow  that  In  tLcac  amnll  qunntitica  when 
the  eolvonts  are  preaeot  in  such  bmuU  amounts  that  there  is  only 
a  sli|zbt  solvent  action,  the  result  m  net  equal  to  thoir  naited 
action  but  to  iometbing  less ;  instead  of  cflUfling  e  flight  solution, 
the  effect  of  mixing  the  two  solvents  (nalieylatcs  and  alkfllies)  w  to 
dloiiniah   their  action  iLnd  cause   A  J^light   rft^ntion, 

And  this  again  b  pretty  much  what  we  see  in  the  living  bodj', 
namely)  that  if  fiabcrlatcs  are  losing  power  and  alkaliea  are  gaining, 
then  there  is  what  I  havp  called  *'  a  dead  point"  bptwcao  the  two,  a 
d^d^d  retention  of  urie  acid  produt-in^  now  aad  then  a  nomewhat 
diaaritroiJH  relnpue  in  the  arthritii^   of  gout  or  rheuninliimi. 

We  can  now  understand  why  salicylates  act  well  in  cunditimis 
of  fever  and  high  acidity  of  uri]ie»  for  acida  do  not  diminiah,  hut  if 
anj-thing  rather  increase  ttcir  solvent  powers;  also  why  they  att 
feebly  in  conditions  of  debElity  in  the  absence  o£  fevk^r  and  with 
slightly  acid  or  alkaline  urine,  for  alkalies  diminish  their  solvent 
powera. 

Theae  solvents  eanuot  be  pr»^Hent  in  tbi^  blo<Ml  exc^ept  in  somewhat 
dilate  solutions,  ao  that  the  above  experiments  furnish  a  complete 
explanation  of  their  observed  action- 

We  abo  Bce  wliy  it  in  wroo^  to  let  the  potienta  perspire,  or  to  wrjip 
the  jointa  tn  cotton  wool  while  we  are  gi\'ing  aalicylaCes.  Ailcalioa  and 
heat  pull  together,  sahcylates  with  fever  or  with  cold  and  acids  go 
togflher;  but  to  ma  salicylates  with  alkalies  and  heat  is  a  fatjil 
roiatake,  and  often  accounts  not  only  fur  the  failure  of  salicylates  to 
do  good,  but  also  for  their  doing  ranch  harm  (see  uafles  in  chaptera  ix., 
xvu  and  cleowhere). 

Then  we  cap  range  the  substaaceA  ahuve  mentioned  In  the 
nrder  of  solvent  power  ftomewhat  as  EoUows  :  First  come  the 
alkalies  potash  and  soda,  and  neit  tbi'ir  ^'arbfrnates.  and  behind 
them  their  hicarbonntes.  solvent  power  obviously  falling  as  the 
amount  of  alkali  diminishes ;  nest  eome  the  salicylates  in  strong 
solutions,  and  lastly   borax  and   phoephate  of   soda. 

Among    the    notable    things    a^siating    retention    are    acidic,    liq, 
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ammonite,  oilr&te  of  poUsh  and  acid  tarfTFtbu  of  potoeh;  theee  two 
Wt  QQ  doubt  act  aa  flolvflots  in  the  body,  but  that  is  only  alter 
their  nonversioQ  into  cfirbonates,  whtrh  as  we  have  seen  are 
powerful   solvents. 

The  action  of  liq.  emmomee  Ia  vei}-  interesting-  as  its  effect  in 
clearing  the  blood  of  urio  acid  and  relieving  migraine  and  depres" 
«ion  has  long  bean  known;  and  even  the  inhalation  of  diluted 
ammonia  fumea  wiU  produce  quite  a  marked   improvement  in  bocip 

of    rhcsi!    CODilitiQnS. 

Some  evidence  that  alktdiee  aeem  to  have  a  solvent  action  m 
uollicmia  la  that  Icindly  given  me  by  Dr.  T,  Wilson,  of  Watlscod- 
oa-Tyne,  ^'ho  reports  that  his  headaches  have  been  cured  by  my 
diet,  and  that  bis  own  remedy  icr  them  was  biearbonsite  of  aoda 
when  the  attack  was  coming  on,  and  tbia  always  gave  relief  in 
iiom  Eivtf  m  ten  minutes. 

Acting  on  what  he  told  me,  I  did  try  some  bicarbonate  of 
soda  in  a  slight  Ueadacht?,  and  it  undoubtedly  relieved  me.  but  an 
I,  without  Uuaking,  took  it  in  a  tunihler  of  warm  water,  J  am 
atil)  in  Bome  doubt  whether  it  was  Che  hot  water  or  the  alkali 
that  did  good,  as  both  ihv  heat  and  the  Alkali  would,  aa  we  can 
now  see,  tend  t*j  prevent  folljcniia. 

I  CAD,  however,  contribute  an  experience  which,  T  think,  throws 
\  ,nme  light  oe  Ihc^  pointa,  for  oite  day  when  I  wa^  taking  an 
iiicaJi  aod  had  got  my  urine  almost  continually  alkaline,  and 
feeling  very  well,  as  1  thought^  beoauae  1  had  little  or  no  nric 
acid  to  get  bto  aolution  with  it  in  the  bbod,  I  chanced  to  take 
some  rhubarb  for  lunch,  and  very  soon  after  the  meal  was  over 
I  waa  surprised  to  be  taken  with  a  flight  but  quite  dIjstinuL  head- 
ache^ I  can  only  t^upposc  that  when  on  an  alkofi  I  waa  well, 
not  because  I  had  no  uric  ncid  in  the  blood,  but  because  with 
plenty  of  alkaU  I  waa  on  the  alkaline  side  of  the  collfomic  poinl> 
and  that  tbec  the  rise  of  acidity  after  lunch,  reinforced  by  the 
*cid  of  thp  rhubarb  (see  fig.  'UiJ,  brought  the  blood  to  the  neutml 
or  coUfeiuif:  poiut,  cauaing  a  rifle  of  blood  preHaurL;  nnd  iieadacbe. 
And  Dr.  Wilflon,  it  ia  Interesting  to  nrtc,  regards  acida  ua  poisona, 
and  recofds  aevi^rd  mt^t^inccA  in  which  the  taking  of  vinegar,  or 
90me  food  mixed  with  vinegar,  or  an  acid  wfne  such  as  sherry 
j^eemed  very  dii^tinctly  to  bring  on  an  attack  of  headachir.  And 
it  tH  (juite  poHfiible  that  if  the  alkabnily  of  th^  blood  in  high,  oi 
he  had  bi-tn  taking  an  alkali,  the  aubseguent  taking  of  nuch  an 
acid  woidd  bring  hia  blood  to  the  colletmic  point  and  produce  a 
headnchi'   ju^t   nr3  the   acid   of   the   rhubarb   appeared   to  do   in  my 
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oase,  Aud  £uoh  e^  hc&da<.'he  might  bo  cured  cither  by  Uking  m 
anid  tji  oliiar  thp  bliiml  of  wh  acid  complete!}-,  <w  by  taktrig 
alkali   to   get   awav   from    ttie   coUffimic   poiTit   in  that   direction. 

Speaking   of   thia   [emindd   nie    that   I   have   swu   from    tiuir 
time   quite   a   number   of   patienta   who   huve   asecrt«d   that   a  dow 
o5   an    Ofdinarv    acid    mixture    brought   on   a   headache,    though  a 
vefy  much   larger  number  have   had   their   hendarhra   prevented  <a 
(lured  by   rt  fiimilar  mi-trare,  and   we  can   riow  see   that   the  repni 
i>F    the    minurity    may    have    been    jusi    as    true    ea    thAi    ol    i) 
majority. 

1   l^ve    aho    notes    of    several    cawn    id    which    an    attack 
aethma    vaa   relieved    by  a    dose    of   sodii    biearb.,   i^hich    u 
cult   to   explain   unless   the   above    coofiideratiojiB   explain   it  (i 
chapter   ii.). 

Id  old  times,  when  1  had  Frequent  headaches  and  muoh  tiiic^J 
acid,  alkaliee  uaed  to  prodiLce  headaches  or  make  them  worve.  bo^H 
it  is  poaaible  that  in  those  daya  !  did  not  toVc  enough  alkah  lo^^ 
combine  ^ith  all  the  uric  acid  present  and  earry  it  beyond 
GoUffimie  point- 
Further,  if  tWit*  is  correct,  we  can  at  oncp  kpp  r.hat  the  rati 
of  the  ouABt  of  heaOache  uj  depre^iun,  with  very  high  blw 
preasure,  in  the  eadr  a.m.  hours  ia  the  graduAl  change  of  r»cfion 
from  tho  acid  tide  of  the  ni^ht,  through  ihi^  colLemic  point  to  i 
alkaline  tide  of  the  mornmg,  whieh  may  coii>ctde  with  plus  ulkalini 
of  the  blood  and  very  low  acidity  of  th?  urin«.  And  I  am  de^ed 
of  opinion  that  the  puUe  \t*  often  slower  and  the  blood^preun 
higher  Jibuut  5,0  or  ti.O  a.m,  (time  of  colleemic  point)  in  spit« 
bemg  warm  in  bed,  than  it  ia  an  hour  or  two  later,  though  T 
lowest  acidity  of  the  urine  rauy  not  be  roachcd  till  about  8,0 
9.0   am,   (nee   %   3), 

At  the  time  of   the  lowest  acidity  cf  thp  urine  and  the  grea 
alkahnity  nf  i\\K  bIoo<l  (M  ft.m,)  therii  may  he  more  uric  aeid  in 
blood  than  at  the  time  of   the  (^oll^miu  point  (0.0  a.nt-) :  but  j 
of  that  urJc  acid  is  held  in  better  aolutJon  owing  to  the  larger  amou 
of   alkah  nvailablo.  thure  may  be  loss  collB^mia  and  lean  hlockisjf 
capillariea  at  Q.O  a,m,  than  at  6,1)  at.Tn. 

We  r.an  now  see  why  there  may  he  leas  liigh  blood  pressure,  head 
iLche  and  depreasion  ni  \K0  a.m.  than  at  t>.0  a.m.,  though  the  nmou 
of  uric  acid  in  the  blood  ia  greater  nt  the  former  hour  than  at  i 
latter. 

And  this  ifi  one  of  the  conditions  under  which  colWmia  i^  n 
CO -extensive  with  uricaeidsemia. 
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A|r&in  vre  caa  ve^  tliat  ibui  low  blood  pTpaeur«  aatl  r^oft  vitlee 
which  je^uIt  from  conlinued  mupcuW  e^ieiciae  inav  be  due  to  the 
ooUflEinui  bpjnp  diasolved  by  the  plus  alkali  and  incroaaed  t«mpera- 
lure,  na  well  9s  to  the  lowerty]  pressure  produced  bj  tbt*  mcroaB^d 
apctt  of  circulation  in  the  mu^cukt  tissues ;  ftnd  then  when  the 
fliprcifle  h«ji  ti'u^ed,  and  ihe  acidity  of  the  urinp  ii*  rising  and  thi' 
aUcalinitj  of  the  blood  i&  lalling.  we  agflin  get  it  passing  thruugli 
tbe  colhemic  point,  snd  get  the  headache,  depression,  and  high 
b1cM>d  prosaurc  of  fatigue  in  those  cases  where  there  is  enough  uric 
acid   avaibble  to  produce  severe  cullaenuft. 

Another  point  whieh  it  may  f^xplain  ia  the  valub  of  getting 
thB  urino  alliftljn«  (with  citrate  of  potjish^  for  instjince)  in  aoute 
Bright'a  diflease,  as  poioted  out  by  the  Utc  Sir  W.  Bobcrle 
("Urinary  and  Renal  Diacases,"  ed.  W.,  p.  436)  for  tbia  wUl  not 
only  lower  blood  pre^flurc  by  getting  eome  of  the  colloid  in  ftolu- 
tlOD,  but  it  wiU  also  render  the  substance  of  the  kidney  allcaliu^. 
and  so  pnvent  the  retiention  and  aid  tbe  excretion  of  uric  acid 
from   it. 

To  teat  some  of  theae  points  1  gave,  in  a  caae  of  chroni<: 
Bright's  diseaae  with  high  blood  prcBBure  and  slow  pulae.  enough 
citrate  of  potABh  to  render  the  urine  alkaline  aimoat  throughout 
the  twenty-four  hours;  but  this,  even  tboufih  continued  for  more 
than  a  week,  neither  increased  the  urine,  lowered  the  blood  preuure, 
or  (juickened  the  piLlse^  nt  liiast  tn  any  marked  extent;  while  indide 
of  mcicurj'  subae»juently  given  vvty  diBtioclly   cjuicfcened  the   pulse. 

Hoat  of  these  points  require  muc^h  further  investigation,  but 
tker«  afci  now  vory  many  things  which  seem  to  show  thot  col- 
bemia  is  the  cause  of  hi^h  blood  pressure,  and  as  we  shall  Bee, 
this  ah"eady  serves  to  esploin  more  or  less  completely  aeveral  facta 
otherwise  inexplicable.  Thus  there  h  no  doubt  that  the  nrii;  aciil 
headache  la  greatly  relieved  by  wanrLrh,  sut-h  ua  fitting  in  front 
of  a  good  fire  or  plunging  the  hands  and  feet  in  hot  water  and 
beeping  them  there,  and  it  seems  probable  that  the  real  e?cpiana- 
tion  of  this  is  the  effect  of  the  warmth  in  preventing  the  eol- 
liEmhi,  just  as  in  the  caae  of  the  drink  of  hot  water  I  have  men- 
tioned,  and  this  a\so  is  just  the  reverse  of  the  effect  of  waaliing 
ihf   bnnda   in  cold  vr^trt   in   Rayuaiid'H  diaettee- 

Some  evidence  that  an  alkali  may  possibly  help  to  di&aolvi^ 
Dolhcmia  so  lonf^  as  thori>  is  not  morr  uric  acid  present  than  it 
can  hold  in  iolutinn  a,  I  think,  to  be  seen  in  the  record  of  thi» 
caAea  of  epilopsy  in  chajiter  vn.  treated  with  an  alkali  by  Dr,  C, 
Mordhnrst.    of   Wiejihjiden.   an  wall    ah   in    the   ''a*:e.    also   there   re- 
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corded,  in  whii'h  an  aikali  given  to  a  gtmty  patieot  appwattJj 
produceil  epilepHf  {s6e  aha  remorlta  on  lKpab  cbsbs  and  on  llw 
paper  ol  Dr   Acker muiin   in   tbe  same  chapter). 

Agaiu,  I  have  Rf.en  a  patient  who  cuLine  frum  Soucb  Amcruii, 
and  who  said  that  while  out  there  he  wa£  able  to  eat  a  l«fp 
■quantity  of  EDf<at  without  harm  ^  but  that  if  he  iLtt«mpted  to  4I0 
the  ftame  in  this  cold  countcj-  he  suffered  terribly  (rom  d.epfeSi»B< 
und  he  had  thus  been  obliged  to  take  leas  meat  in  th[&  rounnr. 
Now,  I  think  tUiit  s^  h(*  ftte  a  larg?  iirnount.  i>f  nveat  in  Simih 
America  he  would  certaialv  have  a  large  amount  of  ark  KiJ 
througb  hia  bloody  but  the  wann  olimatc  mii^bt  do  a  good  ilc»i 
(o  prevent  colhrmja  ;  whih  in  this  cold  climate,  even  if  be  gol 
leaa  uric  acid  panelcg  through  his  bloody  then*  might  b«  nuvi 
severe   collfflmia   owing   to   the  precipitJiUng   action  of  th«   rold- 

And   1   lielievp   hIho   that   M'h^.a   there   ih   much   uric  add  ic  th* 
blood   cspo*urc    to   told   canaea  severe   LoUwmia,   and    this  o»iM(i 
such    A    paraljfliDg   cSect    on   circulation    and    niitritioa    that  thv 
Teeult    is    a    depressiou    of    nutrition    and    metabobsm    all    rouviJ- 
Hence,    ae    1    know,    eome    cbbci^    o!    mentAl    dopresaion    an.*    much 
worse  iQ  the   very  cold   weather.     On   the   other  bond,   when  th«» 
iK  but   little    uric   t\M   flva-tlable,  cold  acta  aa  u  atimulant.   it  nia* 
the   acidity   of   the    urine   and   lowers    the   alkalinity    of   the   blood. 
oionring  it  of  uric  a-cid  in  the  way  that  acida  do«  thua  sLimulabfl^ 
nutrition    and    met^ibolism,     and    cau&ini?    the    Urea     to    bufn    «p 
brightly ;   and   this   in   probahl}'   the   explanation   of    the   no*   vttj 
f^^netaWy    recognii^cd    fact    that   those   vho    live    on    a,    11««hlM>   of 
uric -acid- free   diet,   f»*l   the  cold   Ipsh  and  rwjuire    Icfca    dothing  lA 
^vinter  than   thoae   who  take   fleah  constantly.     Cold  la  a  sLimuXaBl 
to    tbi?    former,    but   na    it   helpa   to   cause   severe   collaemia   in  tfc* 
EcLtter,   the-  fitee  are   put  out   by   it  ratbt^r  than  Htimulatcd,      Himt 
coasiderntionE    oIbo    help    uh    to    understand    completely    tLtr    gre^i 
effect*   of   cold    on   the   nutrition    of    the    skin   and    iho    imponant 
part  attributed   tu  tliis  ag^jnt  in  the  produtUoa  uf    Bnglic'^  di"*»r* 
by   the   late   Professor  Semmola. 

To  understand  th^se  points  we  muHt  nlwaTti  b/'ar  tn  mind  th«4 
oold  has  a  double  action  in  precipitating  uric  add  in  the  blood, 
(1)  the  direct  action  of  oold  oa  in  the  tAst-tube,  alkalinity  bfdsf 
unoltered,  and  {:!)  cold,  by  diminijihing  the  eit'TctiiJU  of  acid*  in 
perspiration,   diminiglies   the   alkalinity   nf   thi?  blood. 

To  overcome  the  effects  of  cold  alkali  muAt  &lwaya  b«  vmt 
plentiful,  for  it  has  not  only  to  tountiiract  the  retention  of  aciJ» 
in   perapirAtion,    but    nUo    the    direct    precipitating   effect    ol    cold. 
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Beiic«  in  cokL^eather  we  ujtieit  not  uclv  avoid  acids  but  supply 
plenty  of  ftlkaliH  and  I  often  carry  alkali, m_my  pocket  to  pugjjly 
the   place   of   the  abaem^jiun  or  ad   extra  sreat' en ttl^^ 

Thi*  treotmeat  would  not  do  for  a  moiTt'-eator  bccauBc  hia 
jiijpplit;^  of  uric  acid  ore  almoat  utilimiled ;  but  mioe  act  small 
and  easily  kept  in  eompler^  solution  hy  a  lintl^  u,1kali,  and  then 
I  ana  accustomed  to  s&y  (hat  I  have  ^^  summer"  in  my  pocket, 
Aod  the  circulation  curves  at  oDce  teU  where  "  summer "  boa 
been  absent,  tid  cold  tbcc  fflusea  retention,  followed  by  a  rebound 
quite  vjaibU  in  the  curvea  of  rapillarj'  rt-flux  and  blood  presBuro 
(8&e   fig.    4IJ). 

For  these  reasons  I  never  advise  thofle  on  dipt  to  keep  them- 
aelvca  eool,  on  the  contrary,  I  adi4^  them  lu  keep  warm  and 
AToid  rotvntion ;  and  varmth  will  not  depress  and  fatigue  them 
M  it  does  the  colitomic  meat-cater  (hoc  *'  Phyaiolo^  ami  Pathology 
ol   FfttiguftH*'  chapter  U,  of  "Diet   and   Food/"). 

Then  I  notice  that  Herz  {Wien^  Klinik.  Jnne  and  July,  ISyG) 
in  flO  article  (an  abstract  of  which  appenrpd  in  the  British  Mfdictd 
Jttwitft/^  epitome,  November  28,  IS*}^)  points  out  that  the  tuualleat 
resaeU,  vhose  oralis  are  not  muacalar,  pulsate  more  vigorously  the 
greater  the  rigidity  of  the  tubes  connecting  them  with  thf^  heart, 
and  ar^utfi  from  this  Hi  at  the  degenerative  processes  ran  not,  aa 
aupposed  by  Gull  and  Sutton,  begin  in  the  amallest  veaeels,  but 
must  in  thpm  be  secondary  to  changes  in  the  arterioles  and  Urger 
Teasels. 

These  points  ar^  entirely  favoutabTe  tc  the  possibility  of 
Ifchanical  obatructicn  in  these  ttmallest  ve»3cU  that  have  no 
'sin»tcs»  And  the  ohstruetiou  thuA  produced  reacts  on  the  larger 
inuMular  veasek  behind  ikud  gives  rise  to  pressure  and  strain  and 
flventiial  dcgt^nerative  change;  but  T  MhalT  h^ve  t'O  refer  to  some 
vi   tliwif   poiutM  again. 

Some  most  interesting  points  with  reganl  to  tlie  Bolubility  of 
uric  acid  in  the  Mood  have  been  brought  out  by  Dr.  C\  Mord- 
horel^  ol  VViej^baden,  in  eome  researohcd  published  in  an  article, 
"  Diir  Kntfltehung  und  AuRoi^ung  di?r  Harnsaurevi^rbindung^D  nuaaei- 
hiilh  iind  innerhalb  des  MensicUichen  Korpers/'  Zettsrhr.  jnr  KUn^ 
Mf4.,  n-Z  Rd,,H   I,. .2. 

Thus  he  dtvides  the  urates  with  which  we  have  to  deal  into 
two:  (I)  Ihti  sphetical  urate,  which  probably  correapouds  to  the 
colloid  urfitp.  investigated  hv  Mr.  Saul^  which  has  a  apheroidal 
■Iructnre  uud«r  the  mieroseope,  and  (2)  the  needle  urate-- the 
biiirale   or  acid    uratp   of   Hodiuin. 
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TW    jpknkal    imt«    difitra    from    th«    needle    ur&U-    chieft)-   la 
[ttntUBiBs  mcHT   ftlkAE,   aod   it  doee   not   apfifof   tc   be   a   d«5ait« 
a.    but    cootaioa   cnofp   cr    less    alkali    aci^ording   To  fhp 
■^paKafOtr   ftru]ahW  in  the  fluid  in  wludi  it  is  disftulrnd  or  su^jtrndftl, 

Tb     DHMV     aH&Ij     aim]     tiM     IcHS     DHC     ftCld     it     CDHtdlnA     ihfT    moR 

l«Ue  It  »:  b«t  ii  vUh  anv  girext  alkalinity  tbe  ^tuiution  pioi 

ttcaidid,    tbe   urate   is    Ikrown    out    in   spbeiee,    wLtch   4LEf  » 

to  be  iurisibk  ftt  first,   but  which  graduallj  coabuu 

T1k»  flpliencfct  mie  »  tbua  suspended  not  dissolved ;  hw 

flildiliDQ  of  4   aohttioD  oF  Aodimn  will  cause  it  to  juaa  agmu  ititu 

lataoik,   itf  on   the   oitAter   hand    the   addition   ot  an   »cid   ur  *ad 

'fefth  vitt  <««ie  it  to   be  Mill  further  cbrova  out  of  aolution. 

Tbe  loB^ee  the  spheiieaL  luute  liae  been  in  siifipmsioQ  the 
^^tfieik  it   is  to   redisMlve   it,  and   after   it   has   been   id   e 

•omn  time  it  begins  to  derompoM  into  wxiiam  and  acid 
of  sodium  Invnile  antty. 

II  a  selntion  of  aodium  is  added  Co  rnstab  of  oiic 
i|iliencal  Qi«t«  tA  formed,  aihI  bccomea  visible  in  auspenoion  round 
the  orie  aeid  cfyntnk;  with  exeeee  of  alkali  the  spherical  nnu 
then  pa  turn  into  eoai}>lete  eolnlion. 

The  spheneal  iirvte  in  solution  or  voftpeosion  U  that  w 
we  have  to  deal  with  in  Che  btood  and  th&up  ^uida  of 
bodj  ;  and  Mordhorat  dors  not  find  la  the  blood  an^r  orate  ha 
Iwa  sodinm  than  the  hiurate  {ne«lle  orate),  such  as  the  (|u 
urate  of  the  Ute  ^ir  W.  Kobcrta,  though  he  thinka  that  a 
qnadriurate  may  ionu  a  temporary  stage  in  xhe  ohange  from 
untfl  to  uric  acuF. 

We  tbuH  get  a  perfeRt  gradatioR  bj  ndditiou  of  alkali  frmB 
urio  acid,  through  quadriurate  and  acid  urate  up  to  sp 
urate,  and  a  eorresponding  change  in  the  Errer^  direction 
apherii^al  urate  to  uric  acid  by  the  aetion  of  acida  or  acid  aaltP^ 
taking   alkali   away. 

Hence  evervtbing  that  increases  slkalimty  increaaes  the 
bili^  of  uric  acid,  and  everything  that  removra  alkali  or  dimiai 
alkalinity  dimimabes  ita  solubilitT,  vhich  t3  in  abHlute  and  oam- 
plotc  accord  with  all  my  physiological  results  in  the  hitman  bodj, 
an  well  as  vrith  the  unc  acid  liiter  rosulta  given  above. 

These  results  have  been  obtained  by  Mordhorst  by  placing 
acid    or   urates   under   the   microscopr,   and    acting   on   them    viHh 
dilutions  of  caustic   utlcali,   naltfi,   nr  acitls,  aa  the  case  may  be. 

When  we  have  the  aphcrical  urate  In  solution  ila  prccipitati 
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a  brought  about  hy  ovt-r-JUituratioTi  of  tin-  noDfAiiuEg  fluid,  and 
this  may  be  pr*>dm;ed  eitliec  by  addition  of  uiic  arid,  taking  away 
rf  alkali,   evaporotioQ  or  cooling. 

Owing  to  the  defective  circuiatioiif  the  fluida  in  the  slightly 
viLwular  fibrous  tisanes  and  cartilages  of  joints  twid  (aa  Sir  A. 
Onrrod  has  already  pointed  out)  to  b*  less  alkalini?  than  other 
ti8»ue  fluids,  but  tbey  will  <:oiibun  the  same  <]UaQtity  of  aphetical 
urate  as   the   blood. 

The  spherical  urat«  \a  the  fluids  of  thej»e  tiBsues  will  therefore 
t«Dd  to  bo  throwQ  out,  partJy  on  account  of  their  diminished 
alkahnity  aDd  partly  because  In  aodcntarj  conditiona  tho  fluida 
are  not  moving  much  between  and   through   the  tiaauea. 

Thia  flpb erica]  urate  m  frrst  thrown  out  in  extremely  minute 
(miticlet,  which,  however,  may  unite  and  congregate  into  larger 
ntid  larger  ma^es  many  timea  the  aize  of  a  white  corpuecle- 
Theae  increaaiBp  raaaaes  of  spherical  urate  eventually  get  large 
enough  to  block  the  lymphatic  veaaGis  of  the  part  and  to  give 
rise  to  stasia,  preayure  and  pain,  and  this  Ie,  according  to  Mord- 
borKt>  tlje  oauHJLtion  of  an  attack  of  rheumatism,  and  accounts 
for  the   local  awelliag   Hcd   tension. 

U  the  *pherical  urate  ia  left  for  a^mc  tjme  in  sUfi  the  needle 
ijrate  is  eventually  thrown  out ;  but,  aa  in  rhcumatifim,  there 
comes  very  aoon  a  general  rise  of  alkaltnity,  the  spherical  Tirale 
ia  r«di£solved  again  without,  it  may  be,  leaving  any  needle  urate 
behind  it ;  the  nr^edle  urate  can  alao  ta^ke  iip  alkali  and  pus^  back 
agairt   into   the  spherical   form. 

Id  gout,  on  the  olhcr  band,  the  aphericol  uratee  remaining 
longer  in  ouBpcnBioti  become  more  diihcult  to  dissolve,  and  hence 
the  needle  urate  ia  more  likely  to  bo  thrown  out;  but  it  is  the 
Apberical  urali?  which  eausas  the  local  irritation  and  the  tisflue 
changen,   and  when   the   needle   urat*   ie   thrown   out   the   irritation 

Mordhorat  alati  believes  lu  opposition  Uj  Ebstein  that  uecroaia 
of  tissue  is  entifcly  secondary  to  the  throwing  out  of  the  spherical 
urate,  and  thje  aubjecl  he  haa  treated  of  in  another  paper,  *'  Zur 
ICai«  1-0 hung  d^r  Uratablagoruugen  bei  Gicht,"  Virchojv't  Archiv, 
148,   B..    1897. 

It  in  only  poftBible  to  give  here  ijuitHft  a  short  outline  of  these 
intf<reatiiig  teaulta  obtAiued  with  the  microscope,  itfid  it  is  obvious 
how  very  favourable  they  are  to  the  explanation  1  have  given 
of  my  phyoin logical  reaulte.  Dr  Mordhorst  says  in  a  letter  1 
nicnivcd  £rom   him :   "  I   am  couvinet*d   ol   th«   correctnesa    of   your 
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^picioD,  that  the  urit^  acid  is  reutiued  in  llii^  tiseu^s  of  lhi>  differvQt 
organs  throagh  an  abnormally  Inw  alkaUAT^cre  '*  ;  and  further  on 
he  s&ya:  ^^1  am  of  opiuion  that.  Sir  AS'ilbum  Riiberta  hae  mud^ 
the  mistake  to  beheva  the  fluid  parta  of  the  body  to  be  a  simpK- 
solutioD  of  alkaUne  and  ncutr&l  eeltft,  whereas  it  ie  a  aolution  the 
flUcaleaoeaoe  of  which  is  considerably  reduced  through  Ih^  prosoiioij 
of  acid  salts  (mono-iifitrinm  phosphate),  a  thing  still  morv  the  caae 
in   the  cartilagB  and   tiaeup." 

And  it  follofta  from  Mordhorst.*s  reeulls  ftbove  stated  that  the 
more  alkfih  the  phoaphatea  of  the  blood  and  tiaaue  ilujda  oontsiD, 
the  better  will  thcj  hold  the  spherical  urate  (colloid  urate)  in 
i4olutioQ ;  And  this  is  m  complete  accord  with  what  1  pointed  out 
Nome  y**ar8  ago  in  tbp  Mffiicn-ChirtiTtjij'iil  Trnnxtirtioas  (prcv.  ref.) 
that  binatrium  phoaphjite  given  with  sodii  r-orh.  increasen  the 
eicretion  of  uric:  acid,  whib  if  the  same  salt  la  given  with  dibt4> 
phosphoric  acid,  or  even  with  a  .lalt  euch  as  aulphate  of  sodium, 
it  wiU  oause  no  plus  excretion  of  urio  ocid,  perhaps  uycd  a 
diminished   excretion. 

It.  is  alflo  of  the  greateat  poKsihle  imprest  to  rce  that  Dr. 
Mordhorat  Ahnuld  huve  Hp^n  re-anon  to  hii^^e«t  that  the  r^pherical 
(or  coUotd)  urate  could  block  the  lymphaliCB,  and  thnti  ^ivt  rine 
to  some  of  the  phenomena  of  rhGumatiym.  aa  thia  is  y^sry  clorso 
to  my  own  suggest icn  hrat  made  in  the  third  edilion,  tbat  the 
aame  SLibstance  m&y  mechsnicalty  obstruct  the  blood  capillaries ^ 
and  thus  acoount  for  the  phenomena  of  def^tive  circularioo  and 
high   blood   preftsure. 

Among:  puints  cf  minor  interc^at.  Dr.  Mordhorst  laya  stresj^  on 
the  Influence  of  cold  in  throwing  the  apherical  iiratc  out  of  fiolu- 
tioD,  and  it«  bearing  upon  the  cautsation  of  rheumatism  iorallv  in 
ceTtain  exposijd  tisaaes^  and  this  also  bears  on  the  explanation  1 
have  for  some  years  been  giving  of  the  limitation  of  Ravnaud^a 
disease  to  the  r^kin  and  superficiii]  struoLurea  of  the  thieker  parta 
uf   limbs. 

1>T»  Mordhorat  is  a  believer  in  the  preaencc  of  uric  acid  in 
healthy  blood,  and  thinkn  thut  von  Jatach  ond  Klemperer,  who 
found  none,  worked  on  too  amall  <juaQtiliea  of  blood  {prev.  ref,, 
p.   91   of   reprint). 

Hf*  thinks  also  that  blood  can  at  tim*^  dissolve  more  urie  acid 
than  it  can  continuo  to  bold  Jn  solution,  and  this  ta  Jn  Favour  of 
what  I  have  said  [that  uric  acid  jnterferea  with  its  own  solubility 
in  the  blood)  and  is  intcrMtinp  in  reference  to  the  electa  of 
allcaliea  previously   mentioned,   flfi   they   mtty,   as   I    have   suggo«t«dj 
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bring  much  UTi<^  acid  into  the  hlocU,  und  when  there  mnj  fail 
to  hold  it  in  complete  apiytion  aod  so  produce  coihtmia  and  high 
bUiod  prt>9Hur9,  cvhJk  somi>  incfcAse  of  nlkf^ll  may  dinEolve  up  thp 
colloid   or  apherical   urate   once   more. 

Dr,  Murdhcrat  lUeo  pointfl  out  that  the  vFfcrt  uf  drliuieitl 
oirculation  in  the  fikiu,  wheth<^r  pradiiced  by  <:old  or  other  oaasea. 
is  to  make  its  duida  less  alkaline^  bo  that  they  b^omc  tupoi- 
flfttarat«d  with  uratea,  and  cont&in  tb«  epherioiil  ur^te  in  bub- 
penaioTj,  and  if  this  is  so  the  defective  cirrulatfon  produced  by 
eollsmiEk  will  tend  to  keep  up  the  colltemia.  ami  henoe  fn  Ray- 
naiid'tt  dtB(!ase  wafiliing  thn  hand^  in  cold  water  may  atari  a  loc^l 
eoll^emia,  whfcb  tcnd:4  to  progrc^  and  requires  a  ^eat  change  of 
gencrrai   alkalinity  to  dissolve   it   up   again. 

I  wiU  now  give  a  few  more  fftcta  beannK  on  the  rolelionship 
of  urinarr  water  to  uric  acid  id  excretion.  Thus,  in  ray  not^  of 
May  ^^  1391.  uric  aetd  wa^  high,  having  a  mlation  to  urea  for  the 
vhole  twenty-four  hours  of  1  to  22.  This  raeana  that  there  wan 
a  l^rge  excretion  of  uric  acid,  iwme  IJ  grs,  of  it  being  washed  out 
from  deposits  in  tbc  orj^ans  and  tissueQ^  f^&d  pafialnj^  through  the 
blood  on  ite  way  to  the  kidney. 

Now,  practically,  a  large  excretion  of  uric  acid  on  any  day 
meana  a   large   excretion  in   the   ulkaline   tide   periods   of   Thar  day. 

And  now  look  at  the  urinary  water  on  this  day  ;  with  a  largo 
r.vi-retion  o[  urio  acid  the  water  of  scvcpti'Cii  houis  of  the  day 
e'^uullpd  only  000  cc-.,  or  35  cc.  per  hour,  a  very  low  e^scrction  ; 
and  during;  the  seven  houra  of  the  night  it  wq6  570  cc.,  or  81  cc. 
per  hour;  tbe  water  held  back  during  the  day  waa.  to  a  large 
r-xtent,  paaned  out  as  soon  as  the  high  iieidity  of  the  night  period 
elpared  the  blood  of  uric  acid  (the  exact  parallel  of  di^tnh^^  see 
remarks  on  fig.  it-1). 

Then  take  another  duy^  as  May  II.  when  the  uric  acid  bears 
Dearly  its  normal  relation  to  urea,  namely,  1  to  02  ;  there  would 
be  but  a  slight  excretion  in  the  alkaline  ride,  and,  in  ai>cordanno 
with  onr  preminftfl.  Utile  or  none  pa>ij*ing  ihrough  the  blond  :  and, 
undpr  thcfle  conditions,  the  water  for  aeventeen  hours  of  the  day 
wan  1370  CO.,  or  &0  cc.  in  the  hour;  while  the  esurirtion  in  seven 
hoars  of  the  mght  was  Ii30  cc.  or  IK)  co.  per  hour;  on  May  tt 
thn  urJne  per  hour  at  ni^bt  rose  to  two  or  three  limee  it.s  amount 
per  hour  in  the  day.  On  the  JUh  the  nighl  urine  was  unly  one 
fflghth  more  per  hour  than  that  of  the  dny  ;  on  the  81h  water 
WAH  held  back  in  t.he  day  and  f>aw^ei]  out  at  night:  ami  un  the 
llth  it   wan   pa»fted  frvuly   In  both   periods;   hence,  ua  T   have  aaid. 
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the  urifl&ry  wa1«r  U  laverHely  &b  the  uric  acid  excrvt«d  along  witli 
it,  and  iavcrselv  as  tlit  amount  ol  it  In  the  blood,  becauae  the 
gre^teT  ihc  amount  nf  uric  flcid  in  the  blood  the  more  obatructcd 
ore  thif  CApillaneft  of  tUe  kidney- 
It  will  thus  be  £«en  that  my  d^«rtion,  that  arterial  tension 
(blood  prraBure)  varies  directly  ha  the  uric  acid  rn  thp  blood,  has 
oliher  foundatjoEB  l>esidi^«  obflervatitmH  of  tlie  pulse  rate  and  ten- 
HJon,  though,  hjs  we  shall  aet;  preaeatlj,  these  are  coDclusivo  enough ; 
und  the  name  thinp  le  seen  when  followed  from  hour  to  hour ;  the 
orinan'  water  la  inversely  aa  the  uric  aeid.  and  if  the  uric  acid 
IB  inteotioDally  JncreaBcd  or  dimtaisheil  the  water  altera  in  the 
opposite   direction. 

This  brings  lue  to  the  acttuu  of  dnigja  and  the  experimental 
aspect  of  the   question,  but  the  aame  laws  hold  good  : — 

{1)  All  GuK^tanc^  which  incrcaae  the  aolubLlity  of  uric  acid 
increase   its  ej^cretion  aud  vii^  verniK 

(2)  SubBtanccb  which  in4.TE&£e  iu  aolubiliiy  bring  it  into  the 
ijloud  in  large  quantities,  obstruct  the  capiJaries,  slow  the  heart,  and 
diminish  the  urinary  water. 

1  have  already  gone  into  the  action  of  drugs  on  miv  acid:  1 
shall  here  merely  mention  tliou  efiecta  as  rc^ardtt  the  pulac  rate 
and  tension,  and  the  aecretion  M  urine. 

First  of  all,  drugs  which  increase  the  excretion  of  uric  acid: — 
alkaliea^  as  soda  and  pot-aah.  increase  the  excretion  of  uric  acid 
und  diiainibh  the  urinary  water;  but  aa  theii  efteot  on  uric  acid  is 
i-omiDg  to  an  end  (i>ofiaibly  bneauae  all  the  immediately  available 
uric  oeid  is  cleared  out)  there  ia  more  or  Icba  diureais,  the  water 
fiusHiug  out  which  they  at  lirat  held  bock.  ThiA  ie  illustrated  in 
the  tijfurefi  of  May  8  juat  mentioned.  This  was  a  natural  sKcre- 
lion  (or  fluctuation  in  excretion)  apart  from  drugs,  but  precisely 
the  oaEne  thing  would  have  oecurred  if  I  had  given  alkoUoB  to 
iucr^rtHf:   the   uric  actd. 

Salicyhitos  again  bring  occbb  oI  uric  acid  into  the  blood,  and 
whilo  the  exeess  of  uric  oeid  is  hn'mg  paaaod  In  the  urine,  the 
water  in  not  very  copious,  but  tends  to  be  high -coloured  and 
fu^ftnty  :  h^Dce.  aa  ha«  bi^eu  ooted  by  several  obAervers  (Huber  in 
iJenUsvh.  Archiv.  jiir  Kiiii.  Med.,  xii.,  p.  129,  and  BtiUer,  British 
}tfiiiial  Jimrnal.  IS'JO,  vol.  i„  p.  BOB),  as  well  as  myself,  the  great 
diiire«m  with  aalicyktea  comes  on  the  3c<-ond  day  of  their  adrnm- 
iatration,  when  the  excretion  of  urie  aeid  and  the  amount  of  it  in 
the  hfi~]od   is  buginniug  to  diminish  from  want  of  i^uppli^. 

Diiiretin  ^  Salicylate   of   flodium  and  theobromine  ( —  dimethyl- 
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XAntlkine)  appears  t^  me  to  produce  dtiiresiB  In  maeh  the  aome  way 
(hut  wilii'yLut^  of  boda  pruduocH  it,  uumt^ly,  by  uWriog  the  blood 
of  ufiu  noid,  I  in^de  hojdc  ejiperiiuGDU  with  tAbloids  of  thU  fliib- 
fitoDce,  kindly  oent  me  by  Me:*i?(s,  Burroaghan  Wellcome  and  Co.^ 
And  my  ret^ulU  &hovr  bh^t  just  as  with  aaJii^yliito  of  soda  th^re  i& 
no  diureais  on  tho  tuBt  dny  of  tnkin^  the  drug,  on  the  contrary, 
the  uric  acid  rieea  and  tha  water  falls,  but  there  U  a  diuresis  on 
tht'  fwrond  or  third  day,  when  tbi?  ej^oretiou  of  uriff  ncJd  comes 
dofcvn  again.  I  Imve  nii  doubt.  th«rtfory,  that  Uui  liiurcsta  in  duLi 
lo  the^  salicylate  elemtmt,  or  rather  to  the  actioD  of  this  element 
on  tht?  excretion  of  urates,  and  this  expii^ins  the  faot,  noted  by^ 
«otiio  obsoTvera,  that  Iho  diuretic  efioctc  oi  diurotin  may  coutinup 
aftef  DCAsing  to  taJce  the  drug  (Maesalongo  and  SUi'OHtn,  ''  Re- 
lorniH  Medic*,*'  March,  I89;t).  On  the  nth^r  hnnd,  if  the  diureBia 
were  due  to  tbe  lii  methyl -xanthinpr  it  would  occur  soon  after  the 
drug  ^as  administered,  aa  is  the  caafl  with  uiic  acid,  hypoxnn thine, 
taffeine.  &c.  (nee  previouB  rema.Tkfi  on  these  BubstacocB), 

It  is  int-erntitijig  to  note  that  diuretin  has  beon  said  to  diminish 
the  area  of  cardiac  dulneu  by  exertini^  a  tODio  actioit  on  thd 
(fnrdinc  rauecle,  and  it  is  therefore  prnpiHptl  to  give  it  in  uraemia 
in  ptucp  of  digitalirt*  when  thftre  19  a  slow  pulse  (Zeil^M.  jiir  Klin. 
Mtd.^  151^4,  ToL  xxii.\.  Aa  will  he  seeD  in  chapter  nui.,  I  have 
givrn  aalicyhites  In  urwmic  coDditioaa  with  confiiderabk  benefit; 
but  [  should  doubt  very  much  whether  dim^^thyl  xanthine  has  any 
tonic  action  on  the  cardiac  tnuBcleT  and  I  believe  that  it  reducea 
the  area  of  cardiac  dulne^a  in  the  same  way  ths-t  iodides  or  mer- 
<;ury  aud  other  metala  red»ii^e  it.  by  i-ltarinii!  Ibc  blood  of  wric  acid. 
[teeing  the  ca.piilaries  and  thus  aliowiug  of  a  fall  of  blood  prt»fiiiie. 
which  reduces  the  rcfliatauce  to  its  action,  and.  therefore,  the  work 
the  bcurt  has  to  do.  Probably  c-affeiae,  a  nijar  relative  of  thoo- 
bromine,  which  ia  now  a  good  daal  apoken  of  ag  a  cardi&c  stimU' 
Innt  and  tAnii^,   acta  in  exactly  the   9ame  way. 

With  phoaphato  of  soda  again  the  water  fluctuated  In  acxordannK 
with  the  excretioQ  of  urio  acid,  and  independently  of  the  amouut 
of  the  drug;  when  the  dru^  markedly  intrcusce  the  excretion  of 
acid,  the  water  tenda  to  be  low, 

A  large  excretion  under  the  phosphate  or  salicylate  \a  ntjX-.  ba 
1  have  remarkHl  before,  accompanit^d  by  ahy  hendaehe,  but  the 
excess  of  uric  acid  in  the  blood  keepa  the  capillaries  luoderatvtly 
obatTucted  and  blood  prcisflure  aomewhat  high,  thongb  to  nothing 
like  the  »amo  e*tpnt  aa  would  be  the  case  if  the  aame  amoujit 
of  uric  acid  was  being  excreted  under  an  alkali ;  ao  that  1  have  anp- 
]3 
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poeed  thai  the  compound  formed  bj  dtlc  acid  with  e&licylatvft  4iid 
aUc&iine  phoaphatea  bua  Irss  offi^ct  on  the  capiiUrieB  than  tbe  coin- 
bination  wif-h  a  simple  alkali  ;  but  probubJj  even  when  BalicyLat«B 
OT  pbrtsphatea  are  In  circulation  there  is  alw&ya  some  iirala 
coTT^bmed  with  an  atkali,  and  t1ii&  may  account  for  the  efff^t  tin 
trh«  capillariea  in  all  ciuefi. 

Of  dniga  Vp'bicli  diminifth  the  excretton  oi  uric  acid,  opium  ia 
perhaps  th«  rooat  important;  I  boUcvc  that  it  acts  as  an  acid, 
which  in  nature,  apart  from  drafts^  U  tbe  moat  importA.nt  Uutor. 
Th«  puls«  of  opium  w^U  being  and  of  the  rebound  rcxt  da/  are  lo 
bs   found   in   6g.    '^Mt. 

The  efiecta  of  moq)hine  in  raising  the  acidity  anil  i^iuung 
retention  oi  uric  acid  are  ahown  iu  tig.  15,  and  along  with  these 
go   the   ({aiok   low   tension   pahie,   B  in  hg.   <^,   vrhiob   again  ia  tbe 
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aigD  <if  Q  ^^  oi^piUary  circulalian  throughout  tbe  body  ;  ita  e&ctd 
and  further  algnti  are  mental  well-being,  bodily  strength,  power  of 
endiiraneiei,  and  a  frec!  ejcretiou  ol  urinary  water.  Heie>  agaiD*  all 
thoae  effects  arc  duo  lo  tho  attion  of  tbe  drug  ou  urJc  acid,  and 
correspond  with  it.  TbuB»  one  mcniing  befort  breakfast  when  my 
pulse  was  alow  iind  of  high  tension  (rait  58),  I  meaeured  the  urind 
in  the  hour  unding  3,15  a.m.,  and  found  it  13  c*:.,  I  then  look 
m  vi.  of  tincturv  of  opium,  in  tabloidn  and  without  fluid,  the  pnl^e 
at  8-l3  b«ing  i(3.  and  I  colletted  the  urine  ol  the  HGTit  hour  ending 
D.15  nn  food  or  drink  having  meanwhile  been  taken  since  the 
previous  evoning.  At  3-16  ft.ttL  the  pulflc  waa  72,  markedly  softer, 
and  with  a  larger  dicrotic  wove  Iban  the  puke  trace  at  8,15,  ami 
the  urine  pafl&ed  In  the  hour  was  234  cu,  Obviously  then  the 
oompwativoly   wan^  urine  at  8.15  «.id.   wa4  not  dup   U>  want  of 
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water  in  the  body,  but  to  obetruation  of  the  capilkrics  with  wbich 
it  correepondod  ;  and  tha  ordinary  morDiag  collEt^mia  wqb  here  brought 
to  an  »^nd  hy  the  Actinn  o/  the  opium  u.*  ao  acid. 

Mercury  1  hrtvi.'  alat"  writtea  about,  and  aa  to  the  facta  that  it 
reduoea  aiterial  tcnsioii,  and  pioducea  diuresu,  the  writiiif^e  of 
Broodbjint  And  JandrasGick  suJticientlj  testiiy,  I  believe,  as  I  hjwe 
aaid,  that  theao  effectd  oro  Bimpiy  and  Boh\y  due  to  itfi  aotioii  on 
one  acid,  fuTniahing  in  tbia  respect  but  a  single  instance  of  my 
general    lawa   above  ,a(ated.     Fig,    .14   nhowa   the    pulse   tracing,    A 


Frn.  35-— 'Pcios  'Sragisob  ar  Oriuht  KeeouHOt  or  OPlOv  ipiux-biiito, 


before  and  B  during  the  action  of  mOTcory,  the  latter  correspond- 
log  with  a  minuB  cxcri^tioa  ot  uric  acid  and  a  diurcaia  (ew  ttg-  17, 
p.   67), 

Fig.  35  shows,  B  th^  pulse  of  opium  woll-heing^  the  firat  stage 
actJon  of  opium;  uob:  the  quick  fall,  and  the  i^mall  lirst  wav<s 
»ad  the  relatively  Urge  dicrotic  wave.  The  capiliaries  &re  obviouslv 
free,  and  the  pulse  ecft  and  quick  ;  and  with  this  the  urine  h  pro- 
fnUj  aa  in  the  iojslanoe  meutioDcd  above,  whore  a  doeo  ouueed  such 
marked  diuresis  m  myself,  and  there  is  well-being  and  increased 
mental  activity. 

D   stions   a   very   similar  pulse,    produced   by    taking   autipyrin^ 
and  both  opium  and  antipyrin  relieve  the  urJo  acid  heatlaube. 
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linitj  thore  were  free  capiUarlcB  and  a  very  marked  diun^sis.  Tlie 
d&j  before  the  lUliia,  the  urine  contamiug  a  plus  excretiorL  of  uric 
acid  was  1280  cc„  thut  of  the  lilhin  dny  with  a  mmus  i:^xcrotiflu 
of  uric  auid  was  17110  nc.  Hero  again  we  see  thct  the  freedom 
of  the  capilLikries  and  the  diurenis  reuultiog  depends  not  on  the 
greater  or  Ipas  alkalinit'^,  hut  on  the  greater  or  less  amount  of 
urit;  acid  In  the  circulatiou,  and  lithin  apparently^  preventa  col- 
IflemiA  jitst  as  ai^ida  do  by  throwing  a  certain  amount  of  phobpluttQ 
of  aoda  out  o£  action;  nnd  poaaibly  the  mm-appi^fltonce  of  those 
pho3plwtefl  in   the   urme   may   account   for  the  fall   in   its   acidity. 

It  may  be  of  interest  aUo  to  remark  tbnt  a  somewhat  eimilar 
fall  in  r.he  acidity  of  the  nrinpi  Bccompanies  the  dimininhpd  cserP' 
i'loa  ol  OfLc  acid  produced  by  iodidea,  and  this  suggeAta  that  the 
retention  they  pftiduce  which  remaina  unexplained*  may  be  the 
result  of  flome  effect  on  Iht*  phf>aphatc6  of  the  bloody  but  bo  fir 
ae  I  can  learn  there  are  no  known  cbcmical  facta  to  support  thie. 

In  contra^  to  lithi&  4ee  the  effect  of  other  alkaliea.  On 
March  Ift^  !8ft8,  no  drupa,  urine  I4in  ce.  ;  on  March  17,  pot. 
hii>arb.  gr.  ^xx..  uiini?  140<k  cc.  ;  un  the  16lh.,  potn  bicarb,  gr. 
sx.,  sodii  bkurb.  gr-  ix.,  urine  1170  cc-,  and  with  thia  fall  in 
urinary  wafrr  there  wna  a  plus  cscrotion  nf  uric  acid. 

Again,  on  May  lU,  1887,  with  no  drugs  urinary  water  woa 
1670  cc,  and  uric  acid  to  urea  1— :J2_  On  20th,  with  70  gra. 
of  birinrhonat*»  of  [ifitnab  unnc  was  only  l^iiO  re.  auii  iirii^  acid  to 
uiea  1— 2t}.  i.e..  with  a  pki4  excretion  of  uric  acid  ae  the  reault  of 
the  alkttU,  the  urtiuiry  water  waa  reduced,  which  correspouda  with 
Ih*-'  fiict,  that  in  the  natural  plus  excretion  of  nric  acid  in  migraine 
the  urine  is  scanty,  and  beara  out  what  1  have  said  previoaely, 
thbt  the  urinary  w&t«r  is  ini^ersely  a»  the  uric  acid  excreted  along 
with  it. 

Tfjt  action  of  iron  and  lead  id  pTcciBcly  the  aamc  -  so  long  as 
they  diminiab  the  excr^^tlon  of  uiio  ocJd  they  free  the  capIUariea 
ivnd  produce  diureBia,  but  when  theiir  first  action  oomes  to  an  end 
uric  acid  ia  ejicratad  in  i^xcesa,  and  there  are  than  high  blood 
pressure,  elow  pulse,  and  scanty  urine,  just  aa  ia  the  opium 
rebound. 

All  other  druga  which  diminiah  the  exoretioi:  of  uric  acid  pro- 
duce juat  the  aame  r^Aidta ;  as  cocaine,  antipyrin,  the  lutritea  and 
various  »alts  of  tbe  mineral  acids,  esp«iially  aulphatos.  StryduLia 
alao  (poseubly  indirectly)  raises  acidity  and  afecta  uric  acid,  the 
pulme  and   ucrne^   like   otber   members  of   the   group. 

Pig.   2,'i  f^hovs  UH   the   oJ!ect  iil   copmbit,   tbe  diuretic  at^LJon  <if 
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Aod   ve  see  that   th«  diuRsifl  h  prodnM 
■  BiArkcd  fall   in   the   ozcretioc   df  one  acid.  ■• 
»  MinPy^**  were  freed.     I  believe  that  thii  mar 
»  flvpe   «f   a    rnunber   of    reainoue    BTtbBtancM   vhkb 
and  A&  of  which   probably'   ant  in  the  aame  my. 
a   coiuiderable   quantity   of   copaiyic  uiJ 
Sbov  gU'^curoQLc   acid   in   the   ayetcm,   BJid  cEw 
tola  may  tiir  doubt  aSect  the  neiilral  phoftph«tM 
i  prwiwt   their   being   good   solvents  of   uiic  ad^. 
l  arids.     Rhnbarb  ront^inii  chrTaoplunr 
I  uklica  coQtains   a   resinoid  Bubstaoce,   caimibit. 
■a  uJ  cupuiba,   maj   couaist  cf  acida.     All  th«K 
vCnttWta.   causing    free    oapill&nea.   wdlbeiiu: 
JXBitAU,   ind  lUl  these  efiecta  rorrespoad  in  limp 
«3,cTvtEoa   of   uric    EtcLd   in   the   imne.     Tar  i«  « 
A  tibe   form   of    a    patent   medicine   which   1  baw 
causM    marked    nell^beiug    and    freedom  of 


ft  » 


CO    rem«mbor    ite    value    in    long    trouhkeH  a* 

^£  ikAlVi  *^  ^^  ^^  ''^^  ^^  ^'^  acid  it  will  no 
^  n^ilkiiM  all  over  the  body,   and   be   of  ofv  ic 

^  ^  lh«  tf«Bu  way  that  the  iodides  tM;  and  tif 
^^^^^^^  ottv  at  the  conet.itiientA  of  Hair't  Asttina  OuiR 
to-  A*  tt>dHl«.   tht?  action  of  which   it    wiU  oo  dovM 


,nk>thef  (»ubetan««   which   bae  been   nsed  for  dimT 

^,P   ^  catanh.   and   ilft  action  fts   a   stimolaiii  • 

^.   K«rth  ("  t"*^  of  an  Old  Phyaician,"  p.  TTj, 

.wit    jMltr    agtw    with    his    pathologjr    of    beadwha, 

,—1    \/gm   •MtH*'.   ^^t    liijuoiico,    I    have    very    huiv 

'^"^         ^^^ft   rmti   or   acid    sitoilar   to    that    of   tor  tf 

"^  wkalKitt    i»    diilJiled    water    dietinctly    mldutf 

^  (^fal  awounta  (or  ite  Btiniubnt  vStcti. 
**  **  .K     Waa  a   remarltablc   etamulaiing   eflrot,    oauai^ 
-^    ^*  ^j^   ttuU  being,   and   its   valuablE   stimulaAl 

^y^^Mm  ia,  1  think,  probahlj  dne  to  it4  cf«it 

^  ^   ,ull   more   ukark^   instance   of   the  sanw 

l,Oii    I*    ven'    oUrly  conleiupciraneOTie   Bilh 

^^  ^   ut>r   ^«"id.      It*  ttimnbitiiig   i^^m  m 

^W  <»  ^'^  *^^  P^''*'''   nngmme.  the  UtK 

'  -I,  «at    abo,  it  «  veiy  useful  in  a^anohoUa. 


^ 


URIC    ACID    ANIJ    THE   CIRCUX-ATION 


199 


A  dcprcojion  nod  bud  temper;  like  tiir,  it  iu  uwfiiL  m  uathma 
and  phtbiaie. 

AnotheT  dnt^  with,  a  nimilnr  fiction^  the  American  apiric  weed 
(LachnaDtliu^)  ha^nLeo  be«n  strongly  r<^i;oini:ieDded  Jcr  {rhtliinLs,  itnd 
It  also  appears  to  rnise  the  aridity  and  clear  the  blood  of  uric  acid, 
eftofiing  very  marked  weU-bning, 

Caouabis  iadioa  haa  nbo  been  strongly  reoommciidQd  na  a 
htemoatatic  in  mQnoirhagia,  uod  this  is  extremoly  intereating^  &s 
wp  shall  se&  hit^T  on  tliiLt  drugs  anoh  as  mercury  and  iodides, 
wbich  have  the  aame  efiect  that  cannabis  indica  hotf  on  uric  acid» 
ftie  (jften  very  us«iful  in  hiHinaijtysii*,  when  they  probably  act  by 
lowrring  the  blood  pressure  ;  but  tibout  thiia  I  shall  hnve  more  to 
Bay   preaentiy, 

li  we  only  bear  in  mind  the  fact  that  clearing  tho  blood  of 
urii-  ocid  means  fr-e?ing  the  circulation  and  quickening  eombuation 
and  metaboliam  throughout  the  body,  ve  shall  have  no  difiiculty 
in  understaoding  how  many  of  the  druga  mentioned  above  affect 
at  one  and  the  same  time  such  different  orgaiiA  arid  tifisucs  hk 
the  flkin,  the  brain,  the  lungs,  tbo  stomach,  the  kidneys^  and  the 
UteruB. 

Thia  shott^a  up  also  very  clearly  the  nonsense  that  is  often 
taliped  about  diuretic  drugs  and  their  act  kin  on  th&  renal  epi- 
theliiirD,  it  is  easy  Ui  demonstrate  that  they  have  a  HUDilar  and 
contemporaneous  action  on  the  epitheliutn  and  cells  of  every  gtand 
and  tissue  of  the  body,  aod  thU  ia  due  Co  the  fa*:t  that  they 
clear  up  colhemia  and  allow  of  a  free  capillary  circulation  through- 
out the  body  ;  hence  the  correspoading  fall  in  blood  presaure  and 
tbt^  lsr;flened  diameter  of  the  radial  artery. 

I{  now  we  turn  bo  pathology,  we  again  find  a  whole  si^iieH  of 
facts  which  our  knon ledge  of  the  effects  ot  uric  acid  on  the 
Capillatiefl   will   enable   U9   to   explain   completcly- 

tt  i»  a  well  known  chnical  fact  that  having  to  rise  one  or  more 
tini««  in  the  oi^ht  to  pass  urino  ia  a  very  common  aymptom  in 
Bright'a  disease,  huti  it  will,  1  think,  presently  appear  that  ihia  ia 
not  so  mueh  a  syrnpl^m  of  Bright^s  disease  aa  of  a  [jomUtion  {high 
blood  pressure)  which  La  very  commonly  piesont  in  firight'a  disease. 

When  a  patient  tcUa  me  that  he  has  to  rise  one  or  more  tim^ca 
in  ihu  nigfit  to  pass  watcFn  I  fi!&l  sure  tliot  ho  haa  high  blood 
pitJiaurB  (provided,  of  eoiirae,  there  ia  no  local  irritation  in  tha 
nnnary  paB!4agi>'i|,  hut  this  imhy  or  nuiy  not  be  due  to  Bright'^ 
diseaae. 

The   eiutetion   la    my    oau   petscjn   on  May    S,    previoualy   men- 
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ttoaed,  win  rerr  w^  EUnatnte  ^rhut  I  cdc^b.  Qa  thia  d&y  thM 
TBI  nuzked  ooUbedu  in  the  alkalixM  tide,  And  th«  oriiM  dutuf 
the  day  wvfl  only  .U  cr.  per  boof,  bttt  nt  ni^fat  thp  acidify  nM«. 
tit«  coUvmiii  c&mp  to  &ri  end.  v«d  tbe  rxcr«tioit  of  water  tmr 
to  dl  cc.  per  boor.  Kovr.  aometlui^  of  diia  kind  happens  ia  Ulv 
hi^  blood  proasorf  oE  Blight's  dioevc  every  day  ;  thtic  is  chmtat 
eolbgnuA,  but  this  if  most  iTi«rked  ta  the  aikaUite  tid^  of  ik 
mornrng,  vheti  tb«  elow  pnbo  i»  at  its  Btovest,  aod  tb«  bonrij 
eitr«tiori  of  water  b  at  its  lowest,  and  the  C«itip6r«tare«  in  thr 
mouth  and  lectnm  are  at  theif  furth^^t  diatanre  apnrt^  tl  a 
least  caarked  in  the  acid  tide  of  Uie  night,  when  the  pnlM  h  Mi 
it»  qnicknt  aod  the  hr>Tirly  e^crftion  of  water  at  ita  hifhtft* 
h^nce  the  patteni  with  hi^h  blood  preiseureT  whother  b«  bu 
Bright*!  di^as^  or  not^  has  to  rise  in  the  nigbl  becauw  he  ti- 
cretea  much  more  water  per  hour  at  that  nme  ;  and  in  my  c«b 
ca»R  I  have,  uod^r  i^ondiliona  aimilar  to  those  of  May  &.  bm 
roused  up  in  the  early  bean  of  the  oioroiDg  by  a  dinteaAf*\ 
biftider.  Uuder  the  opposite  conditions  eight  or  map  hours  mii^r 
eanJIy   poee   wrthout   micturition   being  neccagnry. 

For  a  case  in  which  the  hourly  excretion  of  oriiiiary  water  fftf 
much  greater  in  the  night  than  in  the  day  in  adfloeiaiion  with  akw 
high  tennicji]  p»lse,  flt*  article  on  "  Obteity  Treated  by  an  esrcfa- 
ftivcly  Nitrogenous  Diet  a&d  copious  Libatious  of  Warm  Water,"  by 
Thomas  D.  Savill,  with  remarka  on  the  excretion  of  uric  aeid, 
Aleiandcf  Eaip—Lanci'ly  1SS3,  vol  ii.,  p.  1.^. 

It  is  generally  possible  to  tell,  when  the  urine  is  scanty,  vbelh 
thiB   is    due   to  concentration   of   the   blooil,    or   (o   obetruction 
oaplliariea  preventing  outllow  of  water  from  it  (aee  electa  of  opium 
previoualy  mentioned). 

When  it  is  scanty,  owing  to  concentration  of  the  blood, 
there  ia  no  djureeis  at  nighty  but  the  w liter  of  the  night  houn  h  aa 
scanty  as  that  of  thi?  day.  On  the  other  hnnA,  when  it  is  *csni_T 
Juriug  the  day,  owing  to  coUaimia  and  retention  of  water  in  fhr 
bloud.  it  iH  profuse  at  night,  when  in  the  naiural  order  of  Lhin^M 
thr  bhcul  is  cleared  oi  uric  acid  and  the  cepillanea  are  free,  for 
all  the  water  held  back  m  the  day  ru^iht??  out  ;  and  thia  i« 
well  seen  in  that  r^xaggerntion  of  normal  conditions,  ehmnio  morbus 
BrightM  ;  here  the  urine  is  scontyj  and  the  blood  dilute  during  th^ 
duy.  while  frolUeraia  and  constant  obstfuctiou  of  capfllariea  are 
greatest ;  and  the  urine  h  profuse  and  the  blood  hei^omea  relativi^ly 
<innriiTiirated  during  thf^  night,  vfhtn  thfr  coltatmid,  juat  no  in 
noruuil   conditions,   ia   loae,  nnd   the   vtwaele   are   rplntivcily  free. 
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SiippoBing  tiliat  under  patkotogirfi,!  cnnditinnfl  the  ploa  unc  acid 
in  th-Ft  MexmI  contiiiues  all  uJ^ht,  as  horndtimoa  uccuid  in  the  uric 
Ufsid  bcodiwho,  thon  the  wat«r  ia  scanty  all  mgbt  also ;  but  wi* 
kftvo  abuiulaDt  evidencQ  that  it  is  not  acanty  owing  Ur  connec- 
iratiou  of   ihe  blood,   in  the  diuresis  which  ooctirs  as  the  lieadai^he 

pASSAS    off, 

IJodflr  opposite  coaditioiiA,  when  the  blood  In  really  crtocec- 
trated,  the  uruie  '\a  au  acanty  by  night  oa  by  day,  and  the  fullow- 
ing  is  an  infllattce  : — 

On  Iflth  March  I  took  &  long  bicycle  rido»  and  being  out  of 
traimn^  i  perepire4l  very  greatly  and  found  it  very  hot  work  ;  tho 
urino  on  this  day  was  02<J  cc,  {on  the  previoua  duy  12^  cc),  = 
40  CO-  per  hour  in  wixtPen  hours  of  the  day,  and  -"iG  cv.  pei  hour 
in  ei^ht  houra  of  night.  On  the  lOtU  it  w^  9<>~)  cc-,  35  in  the 
clar  afld  i'2  in  fiip;ht.  On  20th,  1030  cc„  Z^  in  day  and  r>0  in 
night,  and  on  lilst,  1570  CC',  4o  in  day  and  80  in  night.  It  hnd 
now  ratiimed  to  nearly   normal  quantity,   and   the   orine   p^  hour 

night  was,  ae  ia  fr*c|qently  the  cnee,  nearly  double  that  of  the 
kv.  On  lHr  other  hand,  whtiu  tho  lliwd  was  i:oucenbrated,  the 
water  per  hour  at  rnghb  waa  less,  or  nut  greater  than  that  in  tho 
day. 

Wh^n  tho  blood  is  thus  concentrated  there  ia  great  thirst,  but 
when  thij  urine  is  scanty ^  owing  to  collar mia  and  obBtmction  of 
[Capillaries,  there  \s  an  ab^oluCi?  di^taate  fur  fluid?).  Hence  if  h 
vmry  common  for  i}n>w.  who  rtulTer  from  chronic  rolU'iiiia  anil  high 
hlood  pre««ure.  as  in  chronic  Bright's  diattaae  and  conditioOB  borlcting 
on  it,  to   say   that  they   are   never  thirsty. 

With  regard  to  tlie  slow  high  tension  pulac  of  Brigbt'a  diBca^. 
it  i«  not  only  slowoBt  and  of  highoat  tQjmhn  at  thoao  hours  (alka- 
line tide)  when  the  en^reti^n  of  iiric  acid  is  norma Uy  greatest,  and 
quidtest  and  of  k>ve«t  tension  in  the  acid  tide  of  the  night,  hut 
it  IB  in  our  power  to  alter  it,  to  i;[Liicke^n  itA  rate  and  reduce  ita 
tenEiun  by  the  \xm  oF  any  of  the  drugs  which  diminiEh  collremia, 
just  43  in  the  eaoo  of  the  temporary  coilteraia  of  a  headoohe,  Thua 
tn  some  caEWs .  of  ^right's  di^eaac,  whore  the  pulee  wa^  slow, 
I  hiivo  been  able  to  nearly  double  its  rate  by  influencing  tho  urie 
acid,  see  fig.  IU\.  where  A  ^hows  a  very  high  tension  pulse,  rat^ 
32,  and  B,  the  pulae  of  tile  name  patient  ten  days  lator,  whm 
dru^  had  had  time  to  act.  rate  80;  and  whcD  several  ywra  ago 
there  waa  nomo  vrriting  in  the  journals  about  the  value  of  opium 
in  nophntia,  and  in  ummio  conTulsionj,  I  tried  opiom  in  one  or 
two  caa^  of   BnghVa  diaease,  and   where,  in  these  c-uAei,  the  pube 
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tt    ■vmmb^    qonkflBcd    it   bikI    cDCnaapd    thp    aril 
ftai  appBajBd  ta  mm  to  do  good,  tboo^  in  c&aos  of 
gi— riTIr  prelCTTcd  to  SM  iiodi  or  dn^  such  ai  th« 

iM  t^iTfi  vbo  hATe  not  B  lAbofAtojy  at  Uiht 
tj   thai   ^  ttUB  ckancters  of  tli«   Ligh   and    loir 
IB  W  dcoMHvlnttod  br   vcwBs  of  a  Higc^aon's  Ajnngtv; 
I  a  fiv  ImI  «f  soft  rubber  tiibfl  just  krgc  vsi 
tta  Bosria  of  th«  tn^rioge.     FiH  the  Brringc  and 
■nrv  up  the  damp  ao  cbat   tbe  vater  »a 
ray  dovlr  bma   Om  tmd  of  tbe  tube;   adjum  a  »pi 
1^    tMbv    betwcca    ibe    spm^.    vhicb    vrrtii 


Ite.  ak— Pnaa  tmunu 


om  Dauc&  cri<DK  it- 


m«Mdat  ba^  o«inde  it  nprtamts  tbe  horn,  and  tbe 
ttkiok  i»priai>q  tfca  aMXW  or  Im  ohstnirtfd  capilUric*.  Wban 
ii  nftdf  M*  tlw  cfaik-VDrl:  of  the  ^hjgiDOgnph  in  motinn, 
work  tke  s^iuge  n^vkriy  by  iht  second  band  of  a  watcb. 
Ui«  Qk«^  ia  awab  efinvcd  ap,  jou  vriU  ^c  a  elow  diastobc 
t^  aaMttduT  VftVCB  b«ii>g  Harij  obliterated.  If  it  ie  o] 
Ibal  tbe  mater  paana  eanlr  nKi  get  a  quick  diastolic  faJJ  aiA 
kx^  aacoadarr  warca,  as  in  th^  dicrotic  piiUe.  If  the  ^pi  » 
|ilMid  «mr  tha  tab*  instaad  of  tbe  ^hrgmograpb^  you  vdl  h«ab1< 
to  appraciato  tbe  difletenoe  b«tweea  au  ixUry  wbidi  is  full  twti 
tli«  bcAtc  a&d  one  vbic^  n  eap^. 

HliUe  ipeakiB^  <d  nuxrka&k^  and  physica  1  will  mentioD  alv 
tbe  artarionetet,  innnitcd  br  Dr.  ii,  OliTer.  aod  produced  bj  Mt, 
Uawkatey,  ika  vall-kiM>vra  tnalrument  iiiakf>r;  becauw  it  mmi  ta 
mr  tbat  it  ia  of  very  cotvuderable  ralue  in  aidiog  the  rJiDicai 
dciuoustfulinii  nF  the  effects  of   urtc  acid  oa  the  oirculatiotL 

I  iDuat  hero,  ho>h«v^r.  oijy  mputiou  ihe  moal  important 
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and  refer  my  readers  to  Dp,  Oliver's  work  ior  further  informa- 
tiOD-* 

Tlie  Htterionipter  proJpflses  ro  measure  the  di'itiince  travoraed  by 
n  button  in  putiaiug  Iruin  un«  side  to  the  uthi^  of  ftuy  exposed 
«rt«ry,  tbat  in  to  Bay.  the  diameter  of  the  artery  or  the  diatjLuce  it 
haa  to  travel  in  cScoting  Jt^  obliteratiou. 

The  fact  tbni  the  artery  is  obliterated  i&  recorded  by  the  finger 
of  the  obHerver,  which  notes  the  point  at  wblck  pulaatdoa  oeaeea 
on  the  di^l-^l   side  of  the  iastnimeDT. 

To  make  a  loug  story  abort,  it  la  fouud  with  thie  inBtrument 
thAt  the  greater  the  blood  preaaure  the  larger  is  th«  diameter  of 
the  radial  artery,  and  though  Dr.  Oliver  has  invented  another 
ifUftniment  for  meaauvLog  pressure  as  apurt  from  ohaoge  of  dia- 
meter, since  diaroeter  praetiaUy  varies  with  chaTige  of  pieaaure,  th(^ 
arteriometer  is  a]one  auf&oient  For  meat  of  the  purpoaeii  thai  [ 
luve  ia  view. 

The  ciiuical  value  of  Its  record  may  bo  beat  shown  by  giving 
an  inAtAnoc.  Thus  we  m&v  ^y  of  a  patient  that  his  pulatr  waa 
ilower  and  of  higher  tenaion  in  the  morning  honrs,  and  quicker  and 
of  lower  tension  in  the  evening  hours  ;  but  with  the  arteriometer  we 
m^y  hs  able  to  say  that  hi-4  piilae  in  the  morning  was  .^>r>,  and  [lin 
radial  diameter  20  millimetrea,  and  in  the  cveuing  hh  pulse  war« 
(■5.  and  his  radial  diameUir   15   milliinetreB. 

Or,  Oliver  goes  into  the  effccta  of  posture  (sitting,  lying  and 
standing)  on  the  oalibre  ot  the  radial  art^ry^j-  and  has  found  thorn 
Tery  constant,  but  tt  seems  to  ine  that  he  does  not  completely 
work  out  the  cauat^s  oE  the  changea  produced  by  posture,  and 
tertaiuly  be  says  not-hing  ahoat  the  forcn  of  gravity,  to  which,  I 
beliflve,  they  arc  ri;ally  due. 

On  ordinary  phyaical  principlea  it  appears  that  blood,  like  other 
liuids,  wiU  travel  more  ijulekly  down  bill  than  up— that  is  to  say, 
will  go  belter  with  gravity  than  against  it,  and  the  spbygmograph, 
iLs  Lav  no  doubt  loug  lieen  known,  tells  us  that  this  ie  9o  with  our 
OW&  cLTcuktion. 

Take»  for  inatancc,  a  pulae  traoing  when  sitting  tit  HljmdJny  with 
th*  Wfisl  OB  liie  level  with  the  head;  gravity  is  here  actiog  aguinat 
the  oiiculation,  1  j  or  :3  o».  pressure  wUl  be  i^uito  sufEcicnt  to  develop 
th*-  traoiog  which  will  show  the  ordinnry  stp;ui^  ot  low  hlotHi  preaaure- 

Next  take  a   tradng  with  the   wrist  on  a   lc!V«l   with   the  apex 


■  •'  (Mlm-yiiigiog,"  b^  <1.  CJUvor,  M.[),,  K.R.C.P.     H,  K.  L«wi».  London,  IBD5 
t  PraBlaUn  ^efc^«lcfl,  p,  13, 
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of  the  Keart,  here  gravity  is  acting  aligbtly  with  tlie  circulation. 
in  so  .Jar  as  the  flrb!riea  oi  tli«  arm  arc  below  iLo  IctcI  of  the 
aortic  nreh  ;  it  vnll  now  he  IoudiIh  p(;rhapa.  that  3}  02.  are  requirr^ 
to  develop   the  tr&cing  which  thows  moderate  hlood   pressure^ 

And,  Ufltly,  bending  forward,  sink  the  wrist  down  between  the 
knG«9,  aa  u.a  to  increase  the  foice  of  gravity ;  it  may  now  fake 
5  oz.  jireaaure  to  develop  the  tracing,  which  will  show  high  blooii 
presflure. 

Now,  do  ciactly  the  ^onio  with  the  arbcrioroetec-  With  the 
wrist  on  a  level  with  the  head  it  will  read  <5  m.,  on  a  level  with 
the  heart,  M  or  1'2  nxn,  and  between  the  knees  1'5 — L'6  m.  Of 
course  the  ahBolute  diameter  will  vary  with  the  person,  but  tliej4j> 
are  average  readings  on  my   own   radiah 

It  f[>llowa  Irom  tii»  that  the  chongoa  of  calibre  noticed  by  Dr. 
Oliver,  in  different  poaturca,  are  the  aimplo  rcault«  of  the  various 
electa  of  gravity  on  the  circulation  in  Iheac  poaitions. 

Thu0,  with  the  wrist  at  the  level  of  the  heart,  or,  oa  Dr,  Oliver 
adviaoa,  about  5  in,  or  leas  btslow  it,  it  is  ohvioua  that  in  th<> 
sitting  or  alandiug  poHtnre  grtiviby  acta  with  the  circulation,  becanat; 
the  radial  art«ry  ia  below  the  aortic  arch,  and  in  the  rocumbent 
position  gravity  in  neutral,  because  the  radial  artery  i*  on  the 
same  level  aa  the  aortic  arch. 

Hence  In  the  recumbent  position  one  beat  gets  the  efleat  ol 
the  blood  preesute  on  the  artery  pure  and  simple,  but  in  clinical 
obsHrvatioo  it  is  n  very  v^iliiable  thing  Ut  have  a  r^n.^tiint  force 
like  gravity  at  one^a  dispoHal,  which  one  can  add  on  to  blood 
pressure  at  pleafiurc,  because  this  constant  force  will  obviously 
produce  KToatof  effects  the  leas  the  original  distenaioa  of  the  arteries, 
and  smaller  offeote  the  greater  the  original  disteneion. 

For,  on  the  well-known  principle  that  a  candle  added  to  the 
sun  produces  no  visible  e0ect,  while  a  cundle  brought  into  a  room 
from  which  the  sun's  light  la  esoluded,  produces  very  great  effet^Ui, 
the  addition  of  the  conatant  distending  force  gravity,  to  a  veaacl 
whose  wallH  arc  already  grsatly  diatoodod  by  high  blood  prewuro, 
will  produce  little  or  no  effect ;  but  the  same  foroa  oi  gravity 
applied  to  a  vessel  whose  walls  are  relatively  las  from  low  pres- 
Bun^   will   producF>   quite  a   large   distending  iifToct. 

It  follows  from  thi»  that  the  higher  the  blood  prosaurc  the 
leas  will  ho  the  variiitions  induced  by  change  of  posture,  and  the 
lower  the  blocd  pressure  the  gieatcr  these  variations,  and  thi»  1 
find   to   be   thfl   ease. 

Thus   the  diameter   of   my   Tadirtl   orfery   la   generally   greater   in 
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the  moming  ftiid  kas  in  Ul«  ereomg,  aod  the  pofftnnl  T&mtioiia 
are  leae  tn  tht  morriiog  And  greater  in  the  eroiuig,  uid  the  foUaw- 
ing  OK  common  refidiiiga :— Monung,  sitting,  rmdJ^l  diameter  1*2, 
Ijing.    M  ;   evcaiikg,   flitting,   rulul   diameter   li>,   Ivbg  0-8. 

We  CAD  now  imdem^nd  corapleiely  Df,  OfiTer'ft  observation  on 
p.  [I.  where  he  ujs  : — ^^  As  a  rule  a^  J'eajs  Adraooe  bfvoad  ihr 
midfUc  period  of  life  the  range  of  poatonki  variAtioB  bocomea 
gfaduallj  leadened,  acid  it  may  thoA  mark  the  progmafi  of  phyei<»- 
logical  arterio-sclerosia.  until  the  calibre  loay  at  la£t  become  qoite 
uniforni   in   posture." 

Fur  ^' phjsiologieAl  arterio-scileroais ''  I  ohoutd  piefer  to  read 
pbyaiologLcal  (1  pathological]  coUflcaua,  and  the  cauaatioa  of  thia 
depends  in  the  most  aimple  maoner  on  oar  fij^t  principlca*  for 
every  man  on  ordinary  diet  atorea  in  hif^  body  daring  hid  youth 
and  prime  a  luge  amount  of  niic  aeid.  and  aa  he  begins  th« 
'  decline  of  life  this  \s  got  into  solution  and  paAse^i  throngh  hifl 
blood,  causing,  as  we  know»  high  blood  prc^eure  ,  and  thitt  io  iXa 
turn  ia  th«  cause  of  the  fact  ob»erTcdH  the  gradually  leucning 
varintionfl  in  the  diameter  of  the  aiteriee  from  change  of  posture, 
in   accordance   with   the   rule  worked  out  above, 

Doubtlpaa  the  high  blood  pressure  and  the  bloeked,  ob«troct«d. 
vaaa  vaiwrum,  are  between  them  the  cause  of  the  arterio-scleroeiB, 
a  palhologii^l  change  which  sapcrrenes  upon  the  physiologic-al 
eoU^mia  {s«  further  on). 

It  ifl  part  of  the  very  eosenee  of  my  argument  in  this  volume 
that  thi3  phy^ol^^cal  eoQieniia  can  be  dlmitiiah^d  or  controlled  bv 
aU^^riiLg  the  dift^  and  that  when  ihiB  ha4  bepu  done  ltd  patho- 
It^cal  eflecta  will  be  dimiuiahed  and  postponed,  and  chief  among 
thc'se  effects  ia  thai  gradual  failure  of  combaation,  mctaboliam  and 
nutrition,  which  we  call  chrome  Bnght'a  diaeasc,  because  it  ifi  a  mere 
prolongation  or  accentuation  of  the  diminished  combustion  which 
ti  th@  rcftiilt  of  all  coUsumia.  Xhia  is  seen  (I)  in  its  simplest  form  in 
the  fall  of  urea  u^  thi'  result  of  exercise  in  those  who  huvc  plenty 
of  uric  acid  available  for  coU^mia,  and  in  every  uric  acid  head- 
Mche  there  is  a  fall  of  urea  correfpoading  with  the  rise  vi  uHr 
Moid,  and  a  riaa  of  ureik  as  tha  uric  acid  comes  do«^  again  ;  and 
(2)  in  it?  most  aever«  form  in  the  fail  of  ureji,  »nd  the  exorcLdon  of 
unmetaboliBed  albumen  in  ita  place  in  acute  Bright" e  diaeaac ;  in 
the  physiological  condition  the  removal  of  the  colhemia  by  mar' 
cury  or  ila  provontioa  by  diot,  euflicc  fo  prevent  the  fall  of  urea, 
.ind  it  ia  replaced  by  a  rise;  in  tie  patholoi^ic^l  condition  the 
aamd  metal,    if  it  cad  be  got   to  act,  will  very  aoon  reduce  the 


cr  rf«B  kasdredA  of  gruiu. 
•fi   An«  eoadmoftt   aoid   iDttmudisa 
Asd  —ft—  Bn^tii   Uie  ttciu&l  at* 
B  t^  body  COD  be  cMuBftUd  liua 
(mrh  u  b^  a  piot  of  milt)  pni 
«l  «K  «ik  M  v«  na  m  "  Di«t  uid  Food,"  ^  3, 
thtt  rint  ftftd   i^  1pm  m  exw&t   tfa«    wonc  i»  tbi 
tke  bodr  tn   ^nesticHi. 
!■  ^Apgiff  A*  pAt  B   oAcB   do*    mnd   ol   biigb    tmtma%  foit 
Wiorr  db*  to^  kmA   1   b^tr   iiijfiilrrl  tkit   bkgh    blood  presim  » 
«£  As  fit^  ud  id    ibe  oate   of   epilq»7  I  bM 
«f   pvl»  covnepcMids   witli   an  eiuiMWl 
of  vac   arii,   aad    profaabH    with    more   or    hm   mufad 
TW  viM  >MWfcud  at  the  uqmj  of  a  fit  m  abn  «mlft 

In  Kxnk  cQsnlftow  1  b^rr  pouikd  «-at  SLr  W.  a  Bra>^- 
'a  iiUiBiiii  t^ft  tW  b^  tBWOD  »  tke  cause  ol  tbe  fiU.  4»1 
^  Bi^t't  ittmaT  1  Abftfl  \mv  Io  point  out  Lb&l  itra 
UjipI  ^  tbat  dwafM  baa  been  pnvtvd  to  rantnin  ktohb  uf  oric 
*^4J  ^1^  ibftS  it  i»  ""By  to  rxpkm  Uw  fact^  ao  tbat  oiwiiud  ftb 
«t  the  (^  tliiri  yuaamy  wUc^  prodoDca  tbrtn  may  be,  iiul  « 
IB  oriiaaiy  ^a^n"*  dot  i«  b»c  acid 

Pnlnbly  fihb  mi^t  e^pta^atiofi  nay  be  applied  to  pQarpMfl 
coanUov,  a*  tb  fita  eone  at  a  tiai*,  as  I  kav«  cls^vhcr*  mi, 
w^iBA  aopp  ooDbMBift  M  aboat  certainlr  preaent  (Bnf.  ^«if  Jovra, 
Pd>.,  J889,  p-  '^f  '^  iveTMMis  rc&utks  about  the  «ffecb  ol 
mauti^tioB,  pngnancy.  Ac).  u>d  ikc  valov  of  milk  diet  in  pr*- 
vCTting  vrknjpaa  »  »ow  Twy  gmualij  rccogniafd  (eexi  E%i^ 
penli^,  S«i-  M-d.,  16  Sopt.,  I89ej,  ud  Uii*  quit*  coinoidea  »ftfc 
mj  omi  ezptfuaea,  M  I  hftvc  bad  undar  my  care  from  tim*  to 
time  a  eoikatd«mbl«  tiun^ber  of  pregnant  «om«ii  Bufferiii{(  fntf 
firigbt'a  dt«e&s».  ^nd  Lhe»r  being  placed  on  a  milk  or  uri&-ac>l< 
frc«  did  for  snuit^  monthji  bekire  delirecy  haTO  all  don«  pcrifrtljr 
well,    without  giving   any   «igi;   of  convulsive  troubW 

In  mental  depression  and  mekacholia,  xt  w«  fthall  ae«  pnetot^, 
8ir  W.  H.  Broodbent  has  pointed  oat  t^t  xiw  pulw  i*  oltem  alow 
and  of  higJi  tensioo,  while  T  have  ahovn  ihat  thme  condition  iw 
often  isaocialed  with  an  ejceasive  cicrvticjD  uf  nric  acid,  ^ud  mofc 
Of  I«a  collKmia.  and  that  they  may  be  rfUeved  or  ound  by 
ftfTcatiDg    Lhfr   unc   aciil. 

Tbn  (act  on  which  I  have  Iwd  so  mucb  «iwm  sbove,  that  ih» 
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i^noary  wal^r  rarica  fmm  hour  to  hour  oi  day  to  d&j,  nod  in 
phrsiology  as  vrvW  att  in  pathology  and  drug  action,  inversely  us 
thfl  uric  ncid  excreted  alonj^  with  it,  Hcems  to  me  to  afford  abao- 
lutt;  and  irrefragaMe  proof  of  the  action  of  uric  amd  on  ihu 
capillarii?^. 

That  the  urinary  water  varies  inverady  as  the  uric  acid,  any- 
one i^ho  vrill  trouble  to  estimate  th«  excreta  for  a  fen  days  can 
easily  convince  himaolf ;  and  it  docs  ao  because  an  cxocas  of  uric 
acid  over  uica  in  the  orine  conios  from  an  oxceea  of  uric  aoid 
in  th«  bloody  and  an  t^xceee  oi  uric  acid  In  the  blood  [i!olJti>miEt) 
obfitnicts  the  cap  ilia  rlos  and  diminishea  tbe  excretion  of  water, 
juflt  AH  we  bavn  aei^n  that  digitalis  and  erythrophlwum  do;  tliere- 
fore  obstruction  oF  capiUaiios  variea  directly  aH  the  uric  acid  in  the 
blood  (g.E.D.), 

Obetniotion  of  capiJlariea  has  no  relation  whatever  to  any  of  the 
dnjga  used  to  affect  uric  aeid,  because  these  act  quite  differently  in 
accon]ance  with  the  amount  of  uric  acid  thut  la  pTcsent  for  tbem  to 
act  upon  ;  thus  an  alkali  given  to  a  gouty  peraou  will  cAUtie  higb 
blocid  priwanre  and  severe  deprcAsion  ;  but  rtimoTc  the  uric  acid 
beforoband  with  a  aaboylate  and  it  will  cauBo  none.  LitLia  pro- 
dneeB  no  dapreseion  and  allows  of  a  free  flow  of  unne ;  soda  and 
pot&fib  cause  depresaion  and  Bcanry  urine ;  tliey  all  render  the 
blood  morv  alkaline  and  tJie  urine  lew  acid  ;  but  lithia  cleant  the 
bkwd  of  urb  acid,  while  soda  and  potash  produce  uritiauidj&mia 
And  coUemia. 

I  liave  jutit  said  that  tbe  obstruction  of  the  capUbrica  varies 
direotly  as  tbe  uric  acid  in  the  blood,  and  pulse  rote  according 
Ui  Marey  varies  iovpi-Bely  as  iirTprifll  tension,  which  in  the  result  of 
capillary  obstruction;  t.herti-fore.  pul^e  raft  varies  invei^cly  as  the  uric 
acid  in  the  blood. 

Now  thb  brings  me  in  cont-act  with  &  subji^ct  about  wbicb  a 
Ifood  deal  bun  been  written,  namely^  bradycardia,  or  slow  action 
*A  the  heart  ;  and  Pnof,  Reigel,  from  whom  I  have  quoted  else- 
where, divides  bradycardia  into  physiological  and  pathological;  and 
tt  close  invesLtgfktiou  ebons  that  in  all  tbo  conditions  he  speaks  of 
there  is  collo?mia,  which  ob^tructa  capillarit:^,  and  tbe  bTudycardiu 
is  due  to  thip,   in   aocordaucc  with   Marcy^a   biw. 

In  the  phyaiolopicai  j^oup  come  (f]  the  bradycardia  of  ten  to 
tw*^lvp  days  after  confinement;  (2)  that  of  coDditiona  of  hunger; 
(i1)  that  of  iudividual  peculiarity. 

After  conEncmcnt.  as  I  have  pointed  out  eWewhere  {British 
Mtiicd  Journal,   Feb,  and  Nov.,    1889).   there   is  almost  certain  to 
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be  oollBemia,  bccauae  there  is  nn  intomiptioD  of  digeijtivo  and 
other  fuDctJons  at  the  end  oE  a,  perbd  of  aotlvo  nitrogenouG 
metAliolUm  (pregOEiacy),  aad  these  iin:ta  probably  e^cplairi  aho  the 
causatioQ  of  puerperal  c^uuvulaioiifl. 

In  terttiin  conditioos  of  hunger,  also,  tUei%  ia  a  fall  of  acidity 
LLod   tomporory   ooLicDicia, 

Ai  to  Individaal  peculiarity,  Prof-  Keigol  iiim^lf  BUggeaU  that 
it  ofl«n   Tneaos  some   unre<?ogrL.Ued  dlaoaae. 

In  the  pathological  group  comed  bradycardia  asaociaW  wiih:- — 

(1)  Ouav&lceconce   from   auubc  diKaHc. 

(2)  DiiBc&BCA  of  digpfltivc   organa, 

(3)  „  respiratory     „ 

(4)  „  circulatory     ,, 

(5)  ,.  ar'inojj  „ 
(3)   latoxicatioiis. 

(7)   Diaeaaes  uf  blood   aud  general  nutritiou. 
(S)  ,,  the   nervous  ayatom. 

{d)  Other  disQases. 

Of  (1)  Acut«  dueaaea  and  the  way  in  whioh  they  bring  about 
collsmia,  r  ahdil  have  to  apeak  very  often  (see  chapter  viii,),  but- 
I  will  just  menticiQ  here  that  I  have  no  doubt  tliat  the  free 
uupiilarii^s  and  dicrotic  pulac  of  fever  are  due  to  the  oleariog  oE 
the  bliMul  of  uiio  jtcid  by  the  riaiog  uciditv  which  fever  produces. 
The  puloo  o£  fovcr  often  much  reaembLes  that  prodauod  by  the 
mtntcfi  whieh  1  have  sagge-sted  is  due  to  the  saoie  oause.  a  riae 
ol  neUlJty*  but  it  fotlowa  Ironi  my  ^rst  pnncjplea  that  a  riso  of 
acidity  clearing  the  blood  of  nrit;  m-M  ciusfts  retention  of  uric 
ttcidt  and  thia  retention  will  be  followed,  as  in  the  caiMj  of  opIuLU 
and  other  diuga,  by  a  rebound  and  plus  excretion  i  that  is  to  ^y, 
as  the  fever  coined  to  an  end  and  tho  acidity  falb,  the  retained 
urw  acid  will  be  dmaolved  out  and  dood  the  bloody  xvc  ^haU  have 
more  or  leaa  aevcre  coll^mia  according  to  the  amount  r^tain^, 
and  @1ou'  high  leuj'ion  pulse  (poat  febrile  bradycardia),  subnorm^t 
temperuture.  Slc.,  lu  proportion  to  iL  Hence  a  knonledgt;  of  the 
eSecta  of  uric  acid  enablea  us  to  explain  the  pulse  conditions  both 
in  fevor  and  convaleaoence,  and  to  ace  that  the  puke  of  the  latter 
IB  the   DeoeNsary  sequence  of  that  o(  the  former   (see  p.  U>i), 

With  regard  to  changes  in  the  rate  and  rhythm  of  the  heatt, 
Miirey  sayn  that  while  they  aiv  often  attributed  to  nenroua  in- 
flucnc.c-^,  Ihey  arc  in  not  a  few  caso^  Ecaliy  due  to  pressure  ohan^e 
in  the  vessole  cither  of  the  ay^temtc  or  the  pulmooaty  ciroulatjou 
Iprev.  ref,,  p.  484). 
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Writers  on  thia  post  febrile  bradycardia  have  observed  thftt  it 
is  Gfben  umt  with  in  ifs  khvatr  f<jrms  in  thoge  who  before  tlie 
fover  vero  strong  and  bealthj,  tind  yv-i  iu  appd-rrnt  coiitntdiclion 
tbey  go  on  to  attribute  tbe  bradycardia  to  weakccf^  of  the  h^Art 

Why  should  those  who  wore  previously  etroDg  and  healthy  huvo 
the  weakest  beart«  after  a  fever  ?  There  is  no  doubt,  hovever, 
that  thosfl  who  are  stroii|i;  und  TobuaL  bad  the  largbst  nitrogenous 
metabotiHui  bolh  btfore  and  Jujing  (lit  lever ;  ihey  would,  there- 
fore,  store  moat  urit;  acid  sod  have  the  most  savorc  coUromia  after 
the  fever,  and  ttie  bradycardia  would  doiibtlo»s  bo  in  proportion  to 
this. 

Aa  regardfl  the  heart,  th?  ^nly  accessary  quabty  for  the  pro- 
duction oC  bradycardia  is  that  it  ah  alt  be  sufUcieatiy  stioug  to 
withstand  theetraiu  nhich  collfmia.  obstr acted  en pillarii^.  and  high 
blood  pressure  put  upon  it,  and  this  power  is,  to  my  miud,  murb 
more  likely  to  be  met  with  in  thoee  who  ■were  previously  strong 
and  robust;  but  If  the  heart  faib  before  the  high  blood  preaaore, 
wt*  ^hali  get  palpitation  or  a  quick,  irregulsr  pulse  in  plane  of  a 
aluw  one,  and  Home  cases  of  taohycsrdia  are  no  doubt  thus 
Accounted  lor ;  arid  in  such  cases  the  importance  of  giving  dru^s 
aufh  as  morphine  or  raoronry*  that  lower  blood  picaaurc,  flhould 
be  borne  in  mind ;  and  a^  the  pressure  talU  the  heart  will  slow 
towards  the  normal  rate  {see  also  ejects  of  ehloroform  and  ztitrites 
hi  chapter  viii.).  Thus  a  very  intefesting  aase  was  mentioned  at 
a  meeting  of  the  Clinical  Society  [Britinh  Medical  JtfuTnttl,  l&^l. 
Vfd.  L,  p.  m)t  where  paroxysmal  tachycardia  came  in  sudden 
attacks  in  a  child  and  was  aasooiated  with  ealargement  of  the 
bf^ort.  And  the  por^ibie  rdations  between  auch  a  condition  and 
t^t  of  Graves^  diaease,  about  which  I  have  already  spoken,  ftre 
moAt  intarcflting.  Further,  E  would  most  earnestly  caution  those 
who  wish  Ui  uirtve  at  thf  truth  about  tlii'-s*?  ciattE-rs  not  to  be 
too  ready  to  attribute  rither  bradycardia  or  tachycardia  to  any 
ncrvea  or  ganglia ;  or  to  refer  the  beneiit  obtained  from  such 
drufcs  as  valerianate  of  Einc  or  morphine  to  their  action  on  such 
gnogliu,  till  the  possible?  presence  of  coUa^mio  high  blood  pressure, 
and  lh4>  by  no  means  mmote  pnoflibtUly  that  these  drugs  have  cured 
by  n^lieviog  it,  have  been  oonsidcrrd. 

For  a  very  irLtcreating  acooimt  of  some  cardiac  caAos  currd  or 
rr^liwud  by  morphine,  SfC  paper  by  Ur.  F,  S.  Toogood,  Lancft. 
la-JS,  vol,  ii,  p.   13'^3- 

The   CBuaation   of    both    bradycardia   and   tachycardia    is   of   in- 
14 
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tAmnt,  and   my  belief  is  thnt  both  of  them  may  he  organic  and 
<lan  to  clLnit^hji  in  t\u'.  uf^rvcB,  veaaela,  or  miincle  of  tie  heart  iteelf. 

Hut  upart  ittnn  nmih  organic  ch&ages,  the  coehqiod  csose  of 
fiifiPlionnl  br^kdyoflfdin  is  high  blcxjd  proMure.  Then  Jet  tliia  Uuod 
|fr*iiMur<t  riMK  ittUI  hi(?hor  f.ht^  heart  may  firet  falter  and  flutter,  aa 
•■*"»    in   W^.   ,'n,  und    Unfllly  pulpitate  (—   functiomil  tachycardia). 

On  thfl  t)ih^^T  hnnd^  it  booths  also  poaaiblc  tkat  the  heart  niaj 
|>otpila[>n  vthnn  HiirpriMod,  «n  to  speuk,  by  a  Titiddpn  isM  of  blood 
pitMRiirtt, 

Tlio  iiuturnl  thing  for  the  heart  to  do  is  to  quJckeia  as  the 
ptiHtiLtni  \n\U  I  a  Nuddon  fpill  acting  on  a  porhapA  imperfectly 
ni>iiri'«hi<d   hi>art  may  t^auiv  i^cesstve  ituickeoiag. 

Aiif]  thii  mny  uooounl  for  the  oa8C«,  aeveral  of  which  !  have 
Hrtun,  ilk  tv)ii(^h  )HLl|iilTi(ioii  ha«  }>een  ovt-r  and  over  again  relieved 
by    H   uiiinl   i|cifM<   i^ta.   xx^.-xl.)   of  eodit   bluorb, 

It  Wfjiild  b(i  poiBible  to  »rgue  that  this  had  reliered  fiome 
(1y4ip«)»U(i  mmrliljon  which  was  interfering  mcchamcnlly  with  Iho 
4iriM<»u  of  the  hnnri :  but  1  think  we  muat  also  not  lose  sight  of 
Ibe  fikPl-  tihjkt  it  would  increaae  collffimia  and  raifle  blood  pressure, 
vliiiJi   iiugbi   111  ifli^w   the   heart. 

'I'luMi  oii»  H(tM  prububty  the  eSect^  of  blood  precsurc  pure  and 
aiin|rl»  in  \^w  biot  thjtt  palpitittion  u  8oiiictiince  relieved  bj  a  few 
ibw|i  brp^JiMm :  now  ilitn  LLndoubt-odly  lowers  blood  prefisarc  ab  h 
rullpivr^  th(*  liigb   hkxid  pronHuro  headnchc. 

f)n  th"  iitb^T  hand,  Bome  palpitalion  may  be  stopped  by  holding 
II  di>n|t  brituib  riiii]  prHuifLg  forward  so  rb  to  compre^  the  dia^ 
iifiinurn  witLi  iUo  uXwlvtuvn  and  thighs;  now  thifl  undouble«ily 
raJiiui  bluud  jiroiAure  <tnd  iiiakee  a  migrEune  worse  (aeo  Larwd, 
vrri,   «,,    nKJ!J,   [k   I'Ub,) 

Jt  «M*trm  Ui  m*  tliPD  that  we  have  pvobablj  two  cauHes  for 
fuiiMtlnnal  ijL«liynan)ia  :  (1)  rising  blood  pressure  with  more  or  le?^ 
ImiocI  fiiihiiA  an  in  flnivcA^  duHriuie.  and  (2)  n  audden  fall  of  blood 
pn-'iBurn  miuK  iii»  muy  bo  produced  by  a  mtrttc  (c.r;.,  a  tabloid  of 
trlnlbrln*)  or  u  kIam  of  an  acid  wine  euah  as  champagne, 

Ofi  Vb(f  other  hand,  tachyeardlA  due  to  high  and  riaing  blood 
prMHijPe  would  probably  be  relieved  by  a  nitrite  or  a  glass  of 
WMiii;  iiiul  I  liavi'  nft4-n  neen  one  of  these  put  a  atop  to  such 
Iiri'itijlar»tl[i4  iLH  nil:  Hbcuo  in  fig-   'M.   previously   mentioned. 

(hi  llir  oUtnr  hand.  WO  must  give  tboae  drugs,  which  lower 
Uh»iil  iiM'H4iirii  by  retaining  uric  acid  nrd  clearing  it  out  of  bloodn 
aIHi  ^'eat  oatP  and  caution,  and  must  never  forget  that  to  leave 
lIlAEii    rilT   «iuJd«nly    U   often   moat   dangerous;   for   the   Btored   uric 
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acid  at  Qiice  ruahes  back  into  the  blood,  bhe  blood  prcMum  th&a 
qLiiclfly  to  duDj^eroua  hoi|;htB,  and  ugnia  bfuirt  faiiuTc  or  oerebml 
liffimorrliagG   ma.y   r^olt- 

I  have  myself  aei-n  flftv^rd  nuc-.h  taj^ps  afhPt  leaving  o9  iodidoi 
or  morpbiae,  aod  have  heard  of  many  more,  and  the  dire  eflecte 
ul  aaddeuly  laaviag  oft  ad  opiiLm-csttVe  dvtx  are  well  knowik ; 
but  in  al7  Tkiise  cues  con^^idcriiblc  ^aFety  may  be  attained,  a^b  I 
abaU  have  t-o  mcntioTi  again  in  reference  to  the  triiatmcnt  of  biemop- 
ty^,  by  giving  a  abort  couw*  of  BalicyLates  before  leaving  off  tbe 
drug  that  c^naPA  retention,   and   thia  is  a  plan   J   now   follow. 

(2)  Digestive  disturb  a  aue  generally  ontailfi  a  tall  oE  urea  and 
acidity  and  colkenoia  reaults,  and  this  is  the  common  occaaioning 
oaaee  of  the  uric  ncid  headache,  also  of  fita^  mental  deprcaaiou, 
fatigiLe,  asthakAj  glyeoatiria,  an»mia,  and  albuminuria  ;  all  oi  those  aro 
freqaently  found  associated  with  dyspepsia  or  gastro -intestinal  upaet, 
bocausi<  thffse  are,  as  we  shall  sp>e  in  chaplj^r  x.,  the  causa  oF  the 
ooUcinia,  but  the  i^oUicuita  once  it  iiU6  <;ome  inlu  eKit^t^nee  altto 
lends  to   make  the  dyspepsia   worse  or  to  keep  it  going. 

('S)  Regpirafcry  disGime  may  entail  deboii^nt  oxidation^  and  that, 
as  I  hav9  pointed  out  in  ('haptor  lu..  p,  \ilj  means  a  fal]  of  acidity 
and  consequent  coll^mia,  and  we  shall  see  further  on  the  very 
marked   efT^t  of  dyspncoa  on  tbe  capillary  ivQux  und   rhe  bloiHl 

14)  Circulatory  disease?  may  obrioualy  cause  coUcemia  in  aoveral 
ways,   for  instance   by   producing  dV'ipopsia   or  cyanosis, 

(5)  Among  the  urinary  diseases  mentioned  by  Prof.  Reigel, 
nephritis  bulka  largely,  and  of  tbia  and  ita  colliemia  I  tihall  apeak 
in  chapter  xiii. 

{0)  Into^cicatiou  by  load,  alcohol,  digitalis,  and  bU«  are  sp^UUj 
mentioned;  the  action  of  lead  and  iLlcohcl  on  uric  acid  I  need 
not  go  into  agam>  Digitalis  acts  in  aecordance  with  the  eame 
kw,  and  bIows  the  pula?  by  contracting  the  arterioles  and  rolling 
the  blnod  presaiin*.  The  dtgeatJve  disturhanees  that  accompany 
janndice  are  probably  sufbcient  to  cause  collfmia,  and  jaundii'e 
JB  not  alwaya  accompanied  by  a  alow  pulse,  which  poJnl^  to  the 
action   being   indirect. 

(T)  I  aball  only  have  to  meotjon  ai^tDmia  or  Woocythicmia  in 
reference  to  what  I  aay  in  ohapt«r  xii,,  of  the  collEDmia  that  oncura 
in   relation   to   l.hem. 

(8)  As  regards  the  norvoua  system  1  admit  that  certAiD  central 
Ljritation  may  contract  the  pefiplicral  arlcrioles.  raise  blood  prea- 
sore,  and  produce  bradycardia,   but  J  believe  that  disease  of  tho 
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S^rwie  pva.  opeoii]!^  vben  oofloerted  «itli  ui^  of  th«  tbdiHa 
aft]    or    pdrk    ocgaaA,    cmbos    iB«Tt    or    lew    complete    armt 
4ipMtMa    Md   afaMrption   oi   food :    it    Uins  Viings  ftbost, 
aj  Ifcft   afcifaity  of  the  blood,  oikd   coUcimia   foot  hk«   any  o 
4^g«ttv»  dii<mb»t» :   bot  whether   thn   kceouAta   for   the 
«f  tM   puiv    fn^t,    Ac.,    n   predooi^  shod   sbiI    ooDsmk  i 
taA  fR^ftnd    to    s>T ;   bol   oertwoij   in   tnuiy    of   xheat 
Mtttk  food  niAj'  be  daue  by  fWi^itng  th«  bkmd  of   unc  &ciiL 
1  iMflMaBd  Abort,  ft  cftoc  IB  whick  this  voA  dont  br  tl« 
«l  MoftooDO  by  BMftBft  of  ft  dme  of  mine,  bm  as  vc  eluE  see  k 
paa  ba>  probftbly  ftfao  ft  diiwt  effect  in  rtishig  blood  pnoni*- 

Willi  ngvd  to  ffttigoc  I  viH  just  remfirb.  to  p&asii]^  thftt 
vUl  4^^  IM^  fte  moEphuw*  cocftuur.  acida.  Jbc.,  which  cleftr  fhx 
Um^  «I  wnc  ftc>d  ftod  proncrtc  a  free  circaUtion  in  the  nenrona 
•ttd  MBMftkr  tkneftf  prodoee,  ftqtbey  ftre  well  IcDOwa  to  do,  Jeelmgi 
•I  »«tftl  vtMpttB^  aiid  boitilf  tfrength.  ftnd  grefttly  incneftse  tho 
4kf  cslftfftBn.  rt  is  FTtmnely  likely  that  drag«  and  pfa; 
«  pftlhftligicftl  coDdibons,  nhich  iinrreaw  the  unr  acid 
4v  blaa^  ftsd  to  binkr  the  circnlatioa  through  theftc  tisAua, 
fC^Jace  Iftti^ie^  or  ft  caodttioii  on   whioh  it   easily   =^pcn-eiira. 

WA  rftfca  to  ftuMtmto,  we  may  b^ar  in  mind  that  extemil 
bvftt    predftMi  CsUwui    (we  r^oarkit  on   (ig.   41,    and   «Mne  o1  rhr 
■yniiMBft  «f  ibn  Cionble  may  be  dne  to  high  blond   presaurr  jiotl 
«lb«n    to   JijKtiTe    eaBboatiou,    in    a    word,    btie:ue    with 
vitfiftlioftft  (m  diaptcr  vvL). 

fVoto  lk«  cmcfttlcTi  <tl  boftdyf^rdia  by  urv  acid  in  ft' 
vAk  Mwrr'*  U«  we  paA  wtthoat  difficulty  to  th«  cftttaatiion 
«^uto  (•»  chapter  xiv.),  and  of  Byncope  (see  aUo  fimV  Spriog 
]|«Kb«r,  1891,  p.  ^)-  Acute  diUtAtion  of  iho  heart  and  otbrx 
oJ  bitfb  blood  pmHttTe«  and  the  value  of  nitrites  and  WH^ 
b  wuA  «ftDditniiia,  hi^i  eaaly  accoufitcd  Jot.  L  pre  hoTD, 
31,  ft  O^dng  ahovtftg  *a  intcftiuaBuin  in  my  own  puls^.  when 
fawrt  vfts  kbevi^  kfftiwt  tho  high  blood  pressure  of  coUoa 
^   1  bftTO  munnffl  that  «[ulepOT   may  in  some  casea  be  dw* 
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Ad  itilcxcatin^  form  of  dynuope  is  tliat  whbh  ocours  during 
battitig,   and  Jt   no  doubt   aooount^  for   the  kas  of   macj    liven 

Now,  bHthing  is  oommonJy  indulged  in  during  thi;  morning  jmjt 
Bt  the  liour^  of  {ihysiologiciil  collsmm,  and  when  to  thu  ls  idded 
oontraction  of  nil  iLe  auHntc  veusels  by  cold.  and.  aa  we  can  now 
undcrstttDd,  eome  increaee  of  the  urate  precipitation  it^iclf  hy  cold, 
it  ifl  little  wonder  that  thi^  heart  ia  sometiioea  overpowered  ;  and 
it  U  aeknowtedged  hy  Sir  W.  H.  Broadbent  {"  PuJae,"  p.  153). 
that  powrf^rfiil  contraction  of  arterioles  may  bring  the  heart  to  a 
6ewl  »U>p. 


Fjo>  37.— P\ri-aii  TitAciwoa  of  Hiob  BiiOOf  PneosuBE.    (Al  PALTBama. 
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As  regards  my  c>wn  pnlse,  1  luok  uijim  a  flutUiriiijj,  imperfect 
oyatolo  Of  a  dropped  beat,  aa  in  fig.  37,  aa  concluBivc  evidence 
of  high  blood  preaaore,  1  have  manr  hundreds  of  traoinga  of  my 
own  puJac,  but  none  eho^v  tbeee  eonditions  without  aocc^mpauying 
(oftUAativa)  high  blood  piessurei  uod  I  have  often  produced  this 
condition   or  removad   it   in   mjaelf  and   ritheni. 

With  referem^e  Fo  eorrie  al  the  potnta  j  nui  meationed  it  in 
i&beieBtiag  to  notice  tbttt  Marey  aaya  that  the  pdae  in  typhoid 
fever  !a,  first  of  ell,  aoft  and  dicrotic,  and  later,  on  the  approach 
of  coDvalsBounce,  iihowe  tnore  or  loaa  high  touHJon,  and  he  go«s  on, 
*' L'apparition  du  triple  reboDdiBsement  [  ^^  W  piila«  of  high  tenaion 
aa  in  tmc^  A,  fig.  37]  est  iin  earact^ie  important  d&  Tapproche  de 
la  oonvaleoeence  ;  noua  le  rerontreron^  a  la  Iin  de.s  uutreH  inaladien 
f^brtlea.  Au  moment  de  Is  conTslesoeoce  le  poulfi  pr^seate  parf<jia 
auaai  un  pen  d^irrtguUrite "  (prev,  ref.  p.  5(10).  That  \a  to  oaj, 
during  Idgh  fever  tbtr<?  ia  nstflalJon  of  uric  acid>  and  little  or  none 
Ib  tho  blood,  but  AB  the  temperature  begina  to  fall  the  alkaUnJty 
ai  the  blood  tncreaaea,  it  soon  dlssolvei  a  considerable  quantity  of 
uric  aiiid  which  obstructH  the  capiltaii^  and  produces  hi(jh  blood 
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preraure,    aud   the   \ip^rt   often    flutters   or   falters   as   the    preaHiirit 

tlBQS. 

Dr.  Chapman,  in  Lis  mteteatrng  lectrares  oD  the  "  Ph/Bice  of 
the  Ciroulfttion,"  aa/3  that  when  the  heart  piveB  n  tumble  or 
Hutt«r  it  reaUy  uakee  two  contraotioos,  ub  aa  effort  &t  ooDopoikMa- 
tion   (L«TM3rf,   1894,  vol.   i,,  p.  titilj. 

Agflio,  with  tT^gard  t-o  alcohol,  Marey  sajs.  *'  Certains  agents 
ralciK)],  par  example,  mettent  la  uirGulatioo  duDB  iin  etat  an&logue 
k  celui  de  la  fierre  tTphoide ;  le  poule  dc  rivreftae  i  moina  qii*elle 
ne  eoit  accompagD^o  de  troubles  gastriquea  pt^seote  k  un  h&ut 
degre  le  dicrotiame "  (prev.  ret,  p.  5fitl).  Why  thia  eioeptkua  in 
the  oiise  of  gttBtric  troubles  }  MaTey  appears  from  the  context  to 
attribute  h  to  irrlUitioD  of  the  nhdnmluul  sj^mputhclli^  but  T  am 
only  foUuAing  Lis  own  rulu  with  regard  to  beait  rhythm,  jinst 
quoted.  In  augit^tin^  that  the  abseDcc  of  dicrotiam  in  g&atrio 
trouble  in  ri^ally  due  to  ur:c  acid,  and  to  the  intra -vaetular  prcoaLirQ 
changes  it  produces,  and  not  dimcUy  to  the  nervous  ayst^m  ;  for 
gaatrie  upaet  m^an^  that  there  is  dicniniahed  ^bflorption  of  alcohol. 
and  oi  the  acids  so  Irequoctly  ingeated  along  with  it,  diminished 
ftbiKirptioD  alao  of  food  with  its  reaulting  dmiiiuflhed  formation  of 
ureu  and  ocida,  and  the  result  of  all  tbiA  is  an  increase  in  the 
alkahnity  of  the  blood,  which  at  once  takes  up  an  iooreaaed 
quantity  of  uric  acLdr  and  this  obatnicts  the  Teaeela  and  prevents 
more  or  less  r?ompletely  the  dicrotiam  whiflh  would  othernUe  bp 
pro-liiceiJ   i»y   alcijliol   and  adds. 

Marey  also  says  that  vomiting  brings  on  coldneiia  of  surface 
and  extremities,  and  that  thia  in  a  very  coastant  rcauit,  aa  every- 
one who  la  seized  with  nausea  ^ows  suddenly  pali^,  baa  oold  handtf 
and  u  slow  f«oble  pnlse,  in  fact,  all  the  signs  ol  vascular  contrao- 
tioD ;  he  says  also  that  John  Hunter  was  struck  by  the  coin' 
oidence  of  lowered  temperature  with  vomiting,  and  drew  from  it 
tbo  com^lusioQ  that  the  stomach  was  probably  the  nat  of  heat 
formation  for  the  body.  Marcy  proceeds  to  correct  Hunter  by 
referring  to  what  b  now  known  about  the  abdomioal  aympathetiu 
and  its  a  apposed  power  of  contracting  the  vessek  all  over  the 
body,  but  he  ia  probably  himseli  quite  as  far  from  the  tmth  e» 
Hunter   wils. 

The  real  expLinattou.  is,  I  believe,  that  In  all  gaatro-intflatioal 
disturbanoc,  whether  cuhninatin^  in  vomiting  or  not,  there  is  o 
diminished  formation  of  urea  and  aoida  (and  ons  has  only  to 
wuteh  the  t^flccta  of  dyspopaio  on  the  excretion  of  urea  for  a  few 
day^   to   be   i^uile   sure   about   thiti],   and   consequently   an    increase 
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In  tUe  aUcnlJoity  of  Iho  blood ;  as  n  rpisM  it  Is  ffooded  with  uiic 
Acid  wluch  produces  deficient  ctrculation  tliToiigliout  the  body,  and 
eapeciaKr,  a&  we  bav«  aeen,  in  the  sklc.  We  now  know  tbat  even 
in  pbyeiological  condationa  the  tompeiatuxc  of  tke  body  ia  krgcLy 
depeodent  on  the  quantity  of  uric  aoid  in  the  blood  (fig-  5).  but 
from  the  vaBo-motor  or  abdominal  ajTupatJietic  point  oJ  view  it 
would  have  to  be  shown  that  these  centres  wftre  moro  autivu  in 
the  contraction  of  veaaeb  in  the  a.m.  hours  of  cauh  day  than  in 
the  p.m.  hours. 

Bomo  deficient  oircuLation  or  vascular  obstruction  is  the  ccntia] 
symptom  of  ev^ry  migraine  in  which  the  initial  lesion  is  almost 
always  aome  gaatrn-int^^nal  disturbance,  though  this  is  ftometimps 
iteetf  Becondary  to  colLemia  produced  in  other  ways,  aa  in  fatigue 
\WG  chapter  viii.)  ;  but  once  the  gostro-ititi^tlnal  disturbance  ia 
prc»nt  it  affect  (I  tbe  alkalinity  ol  thv  blood  and  produccA  or 
intAikiifiefl   the   eoUromia   lo   which   everything   oJac   is   eecondaiy. 

If  the  deficient  circulation  throughout  tht;  body  In  migraine  la 
djjg  lo  the  abdominal  ftympathetic,  why  does  clearing  the  blood 
urine  of  uric  ai^id  control  it  ?  Why  does  iucrcafltiig  the  urio 
id  In  the  body  and  blood   make  it  worse  ? 

It  is,  no  doubt,  dehghtfully  easy  to  refer  every  ill- understood 
phenomenon  to  the  ijreeponsible  action  of  the  abdominal  eympti- 
thetic  or  tbe  vasomotor  centre,  but  no  shadow  of  a  reason  is 
given  UB  why  these  centres  abould  tly  into  a  pasfiion  and  contiaet 
all  the  arterioles  in  the  body  eimply  ber^ause  the  stomach  has  bud 
a  alight  disagreement  wiih  a  purk  i;hijp.  MigriiinB  itself  was  said 
to  be  a  neuiosia  till  I  allowed  that  the  nerve  centres  might  be 
neglected  if  the  uric  acid  was  controilcd ;  and  the  obstruction  of 
vcsBeEa  in  this  and  all  similar  uouditions  ie  not  ne&rly  eo  audden 
OA  Marey  seemB  to  suppose,  for  long  before  the  atomach  trouble 
(a  M  bnd  ua  to  produue  vomiting,  there  has  been  more  or  lesa 
complete  suapenaion  ot  digestion  and  absorption;  and  during  the 
whole  ol  tliia  time  area  has  been  falling  and  the  alkalinity  of  the 
blood  and  the  consequent  coll^mia  have  been  increasing'  Marey 
aw*  the  final  eta^e  of  the  process,  and  looks  upon  the  obatruotion 
ol  veasela  as  sudden,  but  in  migraine  there  is  often  very  great 
obfltTLictJon   of   ve-HW?lH   witlioot   any   vtjmiling   at   all. 

One  cannot  help  thinking  what  a  aorry  plight  thi^se  nervt- 
oentr^  tbeoriea  would  be  in  if  the  action  of  uric  acid  on  the 
cirenlfttioa   ahouJd   prove  after  all   to   be   mochaaical. 

I  do  not  deny  that  irritation  of  the  »enBory  nerves  may  cause 
temporary  eontraetion  of  vcaoela  and  a  rise  of  blood  pressure,  but 
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this  amy  bo  du«  to  coatraction  of  t^&  relatively  Urge  v«wbLb,  and 
18  generally  a  very  temporary  matt«i,  and  dif1«ra  in  many  ways 
from  the  fitcady  and  contiouom  high  blood  pressure  whif^b  j^ctiom-^ 
pames  na  exctss  of  mi;:  acid  in  the  blood  (see  aUo  cutx  recofdi?d 
in  chapter  viii,  in  comiectjon  with  the  caiiaation  of  chlorcdoim 
syni^opc.  and  other  inatancea  ol  the  direct  cEfccta  of  pain  mentioned 
later  on). 

In  migraine  again,  ^vhere  the  preeanre  remaioa  high  for  boura 
or  possibly  for  one  or  two  days,  the  only  pain  la  in  the  head^  and 
titciugh  thi^rc  may  bf^  Dcoa^icrnaUy  o  Utile  nauBca,  there  ia  certainly 
no  abdominal  pain  auMcient  to  account  for  irritation  of  the  ajm- 
p&thotic. 

Then  again  in  phyaiologif^aT  conditiOTja  what  poaaible  oooroe  of 
vasomotor  irriution  ia  there  in  the  a,ro,  and  early  p.m.  hours 
wbiph  is  ahnent  in  the  later  p.m.  hours,  or  why  doea  a  dose  of 
calomel  aflect   the  blood  preaaure  at   any   time? 

Btill  more  in  pathology,  e.y.^  in  chronic  Bright^a  diseaae,  when  the 
blood  presBare  is  high  for  dL^ys^  weeka.  montha  and  yeara,  does  its 
ri?markablG  iGlatioUHhip  to  uri<?  aold  come  out ;  dear  the  blood  of 
uric  acid  by  means  of  moTcury,  or  watch  it  beiilg  cleared  by  an 
intercuTTBnt  febrile  disturbance,  and  the  high  presaure  vanishes  in 
a  compattttively  few  minutes  and  remaiiifi  ahaent  till  the  mercury 
1/r  ievcr  arc  gone-  but  no  longer. 

In  these  phySLologicEvI  conditione  we  are  cfuite  certain  thiLt  the 
high  preaaure  is  not  due  to  the  contraction  of  the  larger  ark'rieti, 
beoauae  the  arterioraeter  tells  U9  that  the  diameter  of  the  radial 
increases  with  the  pressure;  and.  Ibijugh  the-se  large  veBaelw  are  do 
doubt  exercisiug  some  pressure  on  the  blood  within  thou,  this  is 
with  the  object  of  helping  the  heart  and  forcing  the  ciroulfltion 
through  the  obstruction  in  front,  it  la  quite  obvious  that  aa  the 
krgo  veaaels  are  dilated  the  riaing  pressure  cannot  be  due  to  their 
action. 

IE  we  apply  l^iis  to  all  the  ftrteries  that  have  ohvious  mnscuUr 
tissue,  and  oonstder  that  they  are  ftiding  the  heart  hy  a  cextain 
amount  oi  contraction  to  force  the  blond  throuirh  the  obstruction 
in  Iront,  and  Ihut  they  with  the  heart  become  hypertrophicd  in 
the  procesa,  then  obviously  the  amall  vosgels  (arterioles)  whioh  are 
nearest  to  that  obstruction  will  have  moat  prea>§ure  to  beaXj  and 
may  become  mont  hy|ieTtrophied  aa  a  result.,  jusT  hh  the  small  pipe 
near  a  tap  ia  subjected  to  the  greatest  strain  when  the  etream  ia 
fiudde^ly   slopped. 

From  one  point  of  view  then,  wo  aes  one  nerve  cenlie  both  in. 
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pb^ajological  and  pathological  conditions  engag^  in  atdiug  tbe 
heart  and  arteries  in  forcing  blood  forward,  wKUh  another  ia 
cTigaged  in  contracticg  thp  capHlarifs  and  keeping  it  bacl;,  and 
that  internecine  warfare  goes  on  b^twoen  thcee  centres  ior  day:^, 
weeks,  months  nnd  jears.  to  the  detriment  ol  th<<  physiology  and 
nutntion  of  the   body. 

Is  there  t.ny  parallel  to  this  condition  ol  aSotTB  in  the  rett  of 
tilt-  phj'»it>log_7  nf  the  htiman  body  1  Is  tboTe  nrytbmg  In  the 
thvoiy  of  evolution  to  make  as  balieve  tb^t  b\ic\i  a  ^tate  of  things 

IB    pO«SLbI«  ? 

At  thia  point  comes  in  my  oboervataon  oa  the  conatont  rclatjon- 
Bhip  of  tbed?  oonditLoofl  oE  high  blood  prcEaure,  both  in  physioloKy 
and  pathology,  to  exeesa  of  ueic  acid  in  th?  blood,  and  we  have 
Xa  suppose  that  t)ie  uric  acid  irritatea  thii  Hecionil  (^nllt,re,  uitd  4e1« 
it  against  the  iirat,  for  the  moment  uiic  acid  ia  removed  the  strife 
ceaaea.  ' 

On  the  other  band,  if  it  should  eventually  prove  that  the  con- 
nection between  uricacido^mia  and  high  blood  pressure  la  mechamcal 
And  due  to  blocking  of  capillaricH  by  colloid  uric  acid,  we  are 
at  ODce  r(<lteveil  from  the  ui>4;i>A0ity  of  btflifviTtg  in  physiological 
euicide,  and  tian  see  that  the  whole  pLjEiologieal  leeouxcis  of  the 
body  arc  really  harm oniou sty  working,  united  In  one  common 
endeavour  to  prevent  tbia  mechanical  obstruction  from  doing  injury 
to  the  nutrition  and  functions  of  ltd  tiaeuea. 

However  this  may  turn  out,  one  fact  is,  I  believe,  certain,  that 
Luth  in  physiology  and  patbolngy  high  bluod  pressure  i&  absobitely 
dependent  on  the  amount  of  uric  acid  in  the  blood,  and  that  if  we 
remove  the  uric  acid  we  shall,  on  the  one  hand  lower  the  blood 
preasurc,  and  on  the  other  imptovo  the  circuUtion  through  every 
organ  and  tissue  of  the  body,  and  %vg  can  do  all  this  without  the 
l^it-Vt  regard  to  any  nerve  centre,  however  irritated  or  auioidally 
intent  it   may   be. 

Matey  also  pointa  oat  that  a  feeble  pulse  becoming  almost 
imperceptible  in  the  mdial^  but  presenting  the  pulse  tracing  of 
extremely  high  tension,  ia  the  pulse  of  ttuU  dc  imrr,  and  of  nau&ce 
or  vomiting,  I  would  point  out  that  in  Bea-aickneSG  there  ia  very 
i^rnnraonly  n  heacla*'he.  which  has,  1  believe,  all  the  characters  of 
the  ordinary  bihous  headaolje  (migraine)  jjpoduced  by  uric  acid, 
ud  1  M«  no  rea«oa  to  doubt  that  the  high  tension  pulaa  is  pro- 
duced by  unc  acid,  and  that  the  headache  rcprcsentH  the  effects 
ol  th«  hi^h  bluod  pruBsuru  on  Ihe  intra-cranial  ciruuUtion,  and  a 
umiUr  b«adaehe  can   be  prcdueed  in  anyone  who^  like   myself,   i% 


prone   to   wilder   Uom   it.   by   aDjthiD^   wLlcH   vrill   prodiii-'c 
disturbaikice,  provided  he  kas  a  supply   of  or&tc  id  bu  body 
CAD  be  tftkoQ.  up  by   bia  blood  ;  uiid  it  ia  beCftQN>  1,  thanki  to 
XADthin?  or   orie-affid-lree  diet,  have  not  ihia  supply  ol  upbE*. 
I  DOW  huve  immunity  from  Ueailftchp, 

On   th«  other   hand,   where    there    ia    obatructloQ  of  cipi 
but  tlie   heart   b   powerful,   prrhjipa   hypprtrnphifd,   and   rehw 
^ivu   Vfay,   dilate  or   fumbh   impcrErt:!   nyaUyles,    blood   prcoBun 
rbe   to   a   dftngoroiifl   extentj   and   espwially   where  the   vtimk 
ftlrandy   degenerate,   Lf^morrhag^  will   occur. 

This  may  be  co[ii|]urji(ivi^ly  Lurmle^s  in  the  form  of  m 
(It  ft  more  or  leas  profuse  hnmoptytiU  (and  I  har«r 
flUggcated  that  what  the  late  Sir  Andrew  CWk  haa  wiittcn 
aa  "uHhritK'  hicmoptyBia "'  may  be  due  Xo  eolheoua  and  it* 
on  thi'  Dirouktioa)  or  may  b«  fatal  and  de&dly-  aa  b^sii 
in  the  brain, 

t   am   now   collecting   records  of  uuaes  of  syncope,   favrmi 
Jte..    with  the   objecEr   of  findiug   out    whi'ther  a   majority  of 
OOOUT  «t  thr  times  of  phyaiobf-ical  colkomb  (t~,e-,  tJio  ''  alkaline 
of   Iho   monuufs   or  afternoon),  puthologioal  exaggerations  ol 
nay  tatialactoriiy  aveount  for  the^e  symptoms;   a&d  so  Ur  U 
nooida  aitand  thL>  eividcnee  in   favour  of  this   is  remarkable^ 

JU   lo   Ike   aiteried    thcotB^Jvea,    high   blood    prea^ure    ai 
'««rtuii  MDOitSt  of  stmn,  and  stcun  lead^  to  de^em^mtion  of 
1>tr^    T%im  aa  the  ^raaa  Ta«oium   are   among   the   veaAcb 
Ity   tht   «nlt|   nuthtion   is   soon   involved,   and   aa   «fiecU  of 
«MHM  ««  Wve  dyaiMtioQ,  alht^roma  and  other  cbangM,     Hi 
im    iitbUMt  a   dMaar  vkkk   b  cfteii  aasoeiat^   unih    high 
pnnMm  *a  poatnl  oofc  ia  cbAptcc  ikv.,  ve  get  arteriojwlOToais. 
M»  •ssoeiatMl  vitb  B  (are  BriToA  M<^ktU  Journal.   Epil 
!«««  i*«L  It,  p.  IT). 

U  ft  tw*ttt  (<tk)  edrtMft  ol  "  Diet  «&d  Food,"  p.  60,  1  b«f_ 
i^iltrf  trd«  *II«Hftn  flifsolagT/'  br   Raymond  (London,  W. 

Mk  p*  139s  Mm*  wiifi  I  bgr  a  iiycaiian  doctor  who  si 
ttel  W  Art   «w«  dtfiatcalMM  «l  iW  an^riea.     But  aa  1m 
fpe4  ttl  «•  wl>**Wr  Iv  Ail  wMfli.  v  »  Bw»t  probabli^ 
^hmJI^  |«mM  «»  ^  |Mbi&  Iw  «>i  ««Se«^  mnokrooima. 
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in  till?  b*lipJ,  which  all  my  subsequent  cspciiencD  haa  leaded  to 
coutirm.  that  thurc  13  oae  grent  cnunp  of  lin-se  troubba,  vU., 
pressure  and  strain,  for  my  pafhoJogicral  Gxperient-e  tolls  me  thar 
wi^  liod  degenerate  veasels  in  thcae  who  have  kad  liigh  blood 
pjcwure  in  life,  ani)  the  longer  they  buve  been  espoftwd  to  high 
blood  preaourc   the   more   advaneed   are   the   chaugea. 

Then,  othac  thinf^s  equal,  the  chaoj^ca  un:  moru  marked  m  those 
wbc,  in  additioD  to  high  blood  profigure,  havQ  been  expoaed  by  their 
occupation  to  vAsenlar  strAios,  as  for  inat^Dci^^  by  lifting  h«ftvy 
weigh  ISv 

Then  tigain,  when  some  vetieela  have  been  obviously  more 
exposed  to  Btrain  than  others  one  tind?  the  degeuorfttion  lULBt 
taorked   in   tho^   vce^ifl   so   exposed. 

And  though  one  bnds  moat  degeneration  in  the  eld  as  their 
T««8els  have  been  longer  exposed  to  preaaora  and  strain,  one  linds 
fairly  marked  iifwuges  in  the  vesseln  (d  higli  blood  prerwure  cases 
(no  Bright'a  disease)  even  vrhen  the  duration  of  life  has  boen  less 
than  li   quarter   of   a   oentury, 

Thui>  all  that  I  have  Wrned  from  tcaohore  on  pathology  and 
wetTtbing  I  have  ietm  for  TCjftelf,  both  cLimaally  and  in  the  jyo^t- 
morltm  room,  unite  in  saying  that  pre.^aure  and  atrain  ar^  far  and 
&WN.y  the  most  Liiiportant  ujiU^ira  of  arterijil  degene:ratiun,  followed 
And  Aided  to  some  eit«nt,  and  only  in  certain  cdsed,  by  such 
Ltributing  catuies  &n  alcohol  and  ayijhilis. 

And  I  have  bng  confiidorod  that  tho  obiof  cause  of  prewiifo 
and  Btram,  apart  from  the  mcDhanitfa]  condUiona  mentioni^  above, 
is  high  blood  presH«rc — in  a  word  urio  add  coUffimia,  und  itn 
residtA;  hence  thu  e^^^ly  and  marked  preannce  of  such  degtsneratiou 
in  oasee  of  Brigbl^s  disease,  and  it  is  practically  alwaya  in  com- 
pany with  chronio  Bnght'a  disease  that  we  find  the  moat  advanord 
arterial  dogcneration   of  later   life, 

My  opmJoTv  Is,  therefore,  very  strong  that  thid  vegetariiin  doctor 
must  have  owed  his  unfortunate  rcBulta  to  the  poi^ns  rich  in 
uric  aoid  whiuh  his  food  probably  contained,  and  this  'i&  quite 
in  aooonl  with  my  practical  cxperieuce.  For  some  of  thi;  high  tat 
blood  prcaflurcfl  I  have  ever  mcftaurod,  aocompflnicd  by  more  or  baa 
markod  aigiiH  of  vasoular  dHgenvration^  Lave  teen  in  pulae^eating 
njihve8  fit  India.  And  indee-l  If  I  am  right,  1  behevv  that  thi& 
vi^getarian  haa  iieen  living,  as  1  did  at  one  time  myself,  on  poisona, 
and  then  mudt  unfortunately  mititouk  his  food  for  his  friends  by 
i^fmtittuiini  the  ptiLses.  the  worjr  of  fooda,  and  rB]»e(ing  the  bceftd, 
vrliHjli  was  L>Gst  of  qIL     " 
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On    the   other    hacd,    if   veigetarian    frnxlei    wliick   arr   fn* 
xsTiff  aoid  aucb  ilk  b^(^ad,   wart  a  caupc  ot   liij^h   blood   prweun 
vdflcuJ&r   degCTieratioD.    iben    mj   blood   prmaiire   should   be 
now    than    it    wut    on    mmt,    and    srgri«    of    v»«v'ular  d^J 
should  be  cDming  out   Id   &U  diiectioiu ;   but   tbe   faclA   u  ve 
them  ia  tbia  volume  aie  all  ex&ctlj  the  other  w%j. 

Aoothcr    euggeetioQ    m&dc    by    tkie    onfortunatc    t4 
that    vegctar^  food«  oauee    obalkr    def^enfer&tion    of    afttnn 
mtrodacing  crcaw  of  asdi*_  into  the  body- 

HiB  BiiggestiDQ  tnen  ia  tbAt  Nutiire  u  aci  fef!bU  ihAt  whm 
exce»  of  Boltfi,  e.g,^  \sme,  is  preeeuted  to  Lei  in  food  or  diioki 
la  driven  to  deposit  ^me  of  these  in  her  most  vital  tiAsuea^  uiipaif:i| 
fheir  fuuotioD  and  destrojin^  their  vitabtir  years  before  tfaey  ititM 
otherwise  foiL 

Now  we  know  that  even  Nature  cannot  mnke  someUkin^  uoi 
ol  nothin^T  ^^^  vh^n  ibe  hen  bird  deeirea  to  Uy  u  vrell-ahcU 
egg  ahe  muet  and  does  oat  lime  salts  to  provide  the  Ume;  W 
on  the  other  hand  we  surely  do  know  that  Nature  eJiminsltf 
every  poison,  iind  that  no  poison  would  destroy  life  iJ  »-  -— ^^ 
enfiurp  to  Nature  the  time  neceeaary  for  its  ellmiriiilioii ;  r\ 
those  tmly  are  deadly  poiaana  which  destroy  life  cjuicVly 
is  time   for   their   elimioation- 

But  in  the  case  of  the  lime  s^lta  time  does  not  come  ia,  Itf 
they  are  introduced  only  very  slowly  and  Nature  has  pUrotyoJ  tiM 
to  eliminate  what  she  does  not  reqciire. 

But  those  ignorant  of  physiology  may  be  mialed  hy  th*  iAm 
iif  IIiEic  ahIIs  into  imagialiig  that  tliEfie  |iasa  mlid  iato  the  bajj. 
solid   into   the  blood,   and  are   deposited   solid   In   the   walbt  oT  tb? 


BtJt  of  eouree  this  ifi  not  bo,  for  prtictieaUy  nothing  ia  4buitad 

from  the  inteatineH  escept  it  be  either  in  solution  or  in  veiy  fiii 
division,  K  that  a  man  can  swallow  for  infltance  a  poiuid  or  tn 
of  mercury  without  harm,  because  only  a  Jew  fntotlons  of  a  gnia 
are  absorbed   from   tJie   intestinea, 

And  anything  that  can  pass  through  the  walJA  of  thi:  blot^iitf 
into  the  blood  can  also  paae  through  the  walla  of  the  levl 
capillaries  into  the  urine,  so  that  bj  failure  to  absotb  froaa  lb 
inteatiaes  on  the  one  hand,  and  by  excretion  of  axcesa  fnm  ^ 
kidney  on  the  other,  Nature  has  absolute  power  to  prevest  UQT 
eTECeas  of  nojuotis  BubatjLuce  lo  her  vitAl  iluida  provided  ah*  htf 
time  to  eliminate  theni. 

And   in   the  case   of   lime   ttalts  ahe   hoa  pfenty    of   time;   ihtx 
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Ume  aalta,  like  merouiy,  are  not  very  soluble,  probabl/at  leuHt  n 
part  ia  left  in  thi'  intestines,  and  all  that  wJiich  ia  abaorbed  must 
At  once  by  the  tnoro  fact  of  ite  absorption  be  in  a  cotiditio!i  Co 
bt  eliminated  by  the  kidnej  if  N&ture  doea  not  want  it. 

And  tbia  elimination  by  tbt^  Vidney  Ia  thp  immediale  result  of 
nwallowiiig  auy  ealte.  pboepl]dt-e?i,  sulphates,  chlorides,  Fur  the  moment 
Nnture  ban  more  in  the  blood  than  abe  requiroa,  out  th<^y  come  by  Uiti 
Ifrdney  ;  and  eo  much  13  tbia  tho  ca^  that  Zuelzer  proposes  to  tell 
the  natiiie  oi  any  iood  eaten  as  brain,  mudole,  bone,  kv.,  from  the 
nits  excreted   in  the  urine   (see  prev.   ref,,  p.   40]. 

It  seems  to  me,  therefore,  to  be  qmU\  ulsiird  to  suggest  that 
Nature  is  ever  plaeed  in  tbe  predicament  ttmi  bhU  vegf^Uirtait 
doctor  h&a  proposed  for  her;  and  calcification  of  arteries  ia  to  my 
mind  but  a  further  sta^e  in  tbe  degeneration  which  high  bIo<id 
l^tesBUre  and  strain  prodacc^a,  for  AUtiAsueu  which  have  hecn  the 
■frftfjt  ^f  r^t*"""'^  iiTitfltirtn  are  apt  to  have  some  deposition  of^aalta 
m  them  a*  n  tpaull,  (if  this  prorPHs  ;  but  tbp  d^pdaTTion  Is  the  final 
nr^ult  of  pressure,  strain  and  ohronii:  rrrittitiou.  and  tLot  of  Ns.ture^u 
hand  beijig  forced  by  exueaa  ol  lime  ealts. 

And  this  calcification  may  be  met  with  m  old  and  in  yonng, 
in  those  who  have  ewallowcd  excess  of  Ume  sj^Its  and  those  wh>> 
have  not,  provided  only  there  has  been  som«  focus  of  obronio 
JnAAmmntion  existing  for  yeara. 

Till*  ultimiite  appeal,  Iiowever,  is  not  to  theory  bat  to  fact. 
Do  those  wbo  live  on  bread  bUiSs  and  other  uric -acid- free  foods  gi4 
bigh  blood  pressure  and  voacular  degeneration,  or  do  they  net  \ 
80  far  as  my  ^jcperienco  goes  tho  answar  muot  be  in  the  nej^ative. 
bnt  plenty  more  eiddenee  on  this  snbject  will  soon  be  fortheoming. 
<1n  the  utht-r  hand  it  Lh  no  ^urpriHe  to  mi;  to  Wrn  t^^ 
vefjefArian^  who  eat  pulses  and  drink  tea  su:3er  from  high  blood 
prr«!urc,  vaftcular  degeneration,  calcilicationj  Ac-  Let  thia  vegetarian 
doctor  toll  US  whether  be  took  ihcac  poisons  or  not,  and  when 
he   has  done  oo  bis  testimony  will  be  of  some  value. 

The  same  argument  applies  to  the  effects  of  high  blood  preaaurp 
un  tbp  heart.  We  get  first  bypprlrophy  and  then  dfpeneratioT>, 
or  we  get  sndden  syncope  or  angina  occurring  in  the  alkAlioe  .tide, 
due  to  obstruction  of  capillaries  for  tvhicb  it  i^  anprepared.  the 
flutl^.Ting  heart  of  uric  acid  headache  or  [Epilepsy  being  minor 
Gtagvs  ol  the  same  thing.  I  Bhall  have  more  to  fi^y  about  oyacope 
anil  angina  in  chaptere  viii.  and  siv,,  but  ita  p-iiiiiation  by  the 
obAtructetl  capillarteti  of  eoUsertiia  follows  directly  from  what  1 
bikvc  Mid  about  lig.  3T,    and  tbia  eiplalus  completely  iCs  cocunence 
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after  fevere^  luf^utioziif  A.c..  tir  in  aHBot',ia.tion  with  gout,  dyspepcuu, 
Bright's  disease  and  glycoQUtia  :  it  a!fio  expUins  the  relief  ftSorded 
bv  mercury,  nmfphiiie  and  th^jitoitca,  lor  all  these  drugs  dear 
the  bioo3  of  ario  &cid.  Several  of  my  epileptic  pAtients  have  told 
me  that  they  often  shivered  with  cold  (obfttructJon  of  the  capillarioa 
of  the  Bkio)  OF  felt  a  Hiitteriog  in  their  throat  (sign  of  a  filngle 
non-habitu&l  Intermission  of  the  heart}  jast  hefore  a  fit  comca 
on :  and  it  has  ofwn  occiurred  lo  me  that  tlie  ao-calJed  globus 
hvfitcricus  may  be  a  similar  phenomenon   having  a  similar  origin. 

Aft  to  the  Bkio,  there  sb  the  cold  Alcin  cf  migraine  paasing 
through  all  sfflgpa  of  severity  up  t^^  Rsvnaud'B  di^waae,  or  vartoua 
interf^rencefl  with  (unution  and  nutrition,  prndueing  ui^icaria,  ery- 
thema«  Jtc..  and  where  the  alcio  bos  loDg  been  under  the  power 
of  aratc«.  perhaps  leading  to  that  atrophy  and  loss  of  stniclure 
whioli  are  deccribed  by  Semmola  [we  chapter  xiii.)  as  being  prca«nt 
in  Bright^s  diaeaae. 

With  regard  to  Eaynaud^a  diaease  again,  one  cannot  but  see 
that  there  in  som^  difBcuIty  in  believing  that  a  spasmodic  von- 
traction  ol  liYing  tieauos  should  last  bo  lon^  as  to  produce 
death  of  thi?  partj)  and  Raynaud  haa  shown  (seo  chapter  xi.)  that 
the  obatniation  ih  not  in  the  orteriej^  nor  in  the  veicSi  but  in  the 
capilUriefl.  But  if  the  obBtriTcfion  is  due  to  eoUoid  uric  acid,  we 
can  see  that  the  coo  hog  of  the  blood  in  the  exposed  akin  ^nd 
ej^tremities  of  tlie  Angers  may  increase  the  precipitation  of  tJie 
colloid  uric  acid,  just  as  it  does  in  the  teat  tube,  and  thus  the 
looat  obstruction  will  not  only  be  increased,  but  there  will  be  no  limit 
to  ita  duration  so  long  aa  the  coUoidal  uric  acid  remains  andis- 
aolve^l,  and  this  possibly  e^plaina  the  remartiLbb  wAy  in  whinh 
Rayi  4. jd's  diiwaAe  is  limited  to  surfaces  and  extremities,  and  doea 
bob  affect  deep  parts  of  large  Umba  :  but  auch  limitation  is  very 
iliflicult  to  explain  by  reference  to  an  irritated  nerve  centre  (see 
chapter  xi-,  remarke  on   Dr.  Soutbey'a  oaso)* 

In  the  brain  we  may  have  slow  circnlation  or  stoaiE  as  in  head- 
ache, vertigo,  epilepsy,  and  meatal  depret^ion,  and  possibly  epdema 
as  in  unbmia.  nil  due  to  the  ejects  of  uratca  on  ir^  circulaUon, 
nob  to  mention  aoftening  and  hemorrhage  from  organic  arterial 
ohaoges  having  similar  origin. 

No  doubt  ne  have  in  the  cord  similar  functional  and  nutri- 
tional changes,  and  in  the  peripheral  nerves,  neurilia  and  peri- 
nf^uiiUa,  each  and  all  due  to  vascular  conditions  produced  by  urates 
(sec  Charcot  in  Pt^.  Med.,  vol.  ii,,  1690,  p.  ^3-102,  and  Buz^ah]. 
IjmmI,  toI.   ii..    1893,   p.   1233),    and  toxic   neuritis   nanj   represent 
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tlie  effects  of  thp  drug  no  nratcs.  Then  agaiT),  ihete  are  many 
iol^rectiiig  tye  nytaptwns  vhich  am  more  or  let^  cluHaly  re]LLt.iMl 
to  high  blood  prcffiore  i  for  not  only  h&s  ataem  or  thrDmboais  in 
iho  \ty&6Gh  of  the  retina  been  accn  ilurtng  attacks  of  migrfUEie 
(Bee  Ophthalmic  Jiffi'i fin,  MArch.  ISWO,  paper  by  Mr.  iStanford  Morton), 
but  Sir  T,  Lauder  Brunton  {British  Medico!  Journal  181*2,  vol.  i., 
p,  7)  liad  llie  hte  Dr.  J.  Anderson  ilui]  oUil':!^  have  no(.i<^ed 
the  coimpction  between  mtriioculrfcr  tenaion  and  higb  blood   i»re»[iure. 

It  acoma  probable  that  m  the  Dyo  we  have  &  aimilar  sot  of 
foTccfi  to  tliooe  which  bring  about  atoJiis  nnd  hyperrGmia  in  the 
rraninl  cirt^ulation,  and  that  the  pathology  of  glancotna  closely 
parallels  tlml  of  headache  or  rnuaLal  depreKHioti  (i.e.,  ihe  effect  of  high 
blood  jf£cs8Ure  In  a  more  or  less  closed  cavity),  and  I  have  oiVHelf 
wen  caaoB  in  which  eye  pain  apparently  related  to  glaucoma  was 
immediately  reliBvcd  by  a  drug  which  reduced  blood  preasurc : 
tbuB,  a  patient  LindeT  my  cate  had  her  blood  prepare  Tedu<^od 
From  180  to  IID  with  simultanooua  reduction  of  teasion  in  the 
eye  and  improvement  in  its  condition.  I  have  already  said  much 
of  the  kidneys  and  of  the  way  in  which  uiates  diminish  the  exem- 
tion  of  water  and  retain  it  in  the  body ;  one  interesting  effect 
o(  this  is  probably  the  rcdcma  of  eyelids,  which  haa  been  noticed 
by  fitiveml  obaervera  aa  occurring  in  toigrftina.  I  had  tny  atten- 
tion  drawn  to  it  by  Dr.  Gogarty,  of  Canterbniy  (He«  also  Britiah 
Mfdic/i/  J/tiiTTi/U.  1888,  vol.  J.,  p,  1006,  and  compare  anaaaroa  pjim 
in   chapter  xiii.). 

I  have  Qo  doubt  that  the  nutrition  of  the  kidneys,  liver,  and 
other  organs  is  eventually  affected  by  the  vaaoulur  chan^'ea  which 
UTfttM  bring  about  in  their  parenchyma  ;  the  chief  changed  being 
an  alternation  of  anforaia  with  hjrper^mia,  thes?  being  often  inten- 
siSftd  by  the  rnoRl  wHoiie  Recnndary  effects  of  Ihe  urates  on  the 
heHrt   and   general  elniulatlon. 

The  cff<ot«  on  the  muoclca  can  acEiroely  be  lees  important  than 
tbose  on  the  skin  and  other  organs,  and  when  their  vea&elfi  are 
obstructed  by  urates  no  doubt  the  nutrition  of  the  muecloH  la 
more  or  leu  serionaly  int4?rfered  with  (see  the  caueation  of  fntiguo, 
rhjLpter  viii.) ;  and  ha  they,  Ukf^  the  liver,  are  important  nrgana  of 
mfllAbolism,  there  tian  be  little  doubt  that  general  nutritional 
olun^ea  may  be  acrioualy  interfereii  with  when  their  circulation  is 
impeded  :  I  ehnlt  liavc  to  nuggost  that  in  glycosuria,  and  in  albu- 
mmuria,  when  temporary  and  not  asBOciated  with  actual  kidney 
Ifwinii,  we  may  lee  reaulta  of  auch  motaboMc  disturbance.  When- 
rver  blood   pressure   is   high,   and   it   is  lowered   by  giving  nn  acid, 
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I  bar*  f*wH  thfti  Hmtc  m  Afanost  cmtais  to  b«  a  iih  o\  nu . 
1  kaw  iag^Ertod  tkat  ikn  ne  of  ttnm  m  dnc  to  *a  inatwni 
«il  mnm,  w^tm  the  ■actabolic  proeceMS  ui  th«  bvcf. 
ftc^  are  aK  tree  Erw  tlic  nstBAiiuiig  iiLlIu«iwr«  of  ffJ' 
»•  tU>  Id  ft  mncb  mon  nuriwd  «it«Qt  (t 
it  «9  Vf^  *^^  '^  ftmoQCl  of  uFir  «nl 
V  tke  bbod  ««  ddy  qtwb  lfc«  mnoont  of  fali^ie  «hith  a 
pradaoct  Wt  afeo  roatrok  itA    vf«<^t«    on   tb« 

TW  kt*  Dr.  Kia^  Chmiohta  sppean  to  hav«  regarded  rwcokl 
the  nwian  «f  wut«  pTodncts  in  th«  blooi 
wAticn  ^  diet;   f   nuijr   «lj   tlut   he  took  ■ 

■mnl  kttcD  iiMliwM^  penla  •!  grt«t  blerat ;  aimmg  cthen 
be  BflBbnfl*  ■  MM  of  apilipgyt  vLieh  rather  to  hia  rarptia*  n> 
ftppawHy  otnd  b_r  dwC  Dr.  C3kaaiben  wdend  his  p^tubt  I41 
wdw*  hn  Miflai  and  beer,  bttt  be  bcriiiig  yoQOg  and  eothnflixinir 
TvBt  b^md  hk  latfnttionB.  and  bit  off  both  entirely  :  <i^litM-o 
vears  aftervaids  be  had  nrvn  bad  amotker  fit ;  I  eh&ll  Lavf  W 
rekto  a  sanevbat  maikc  eve  in  cbapi«r  Tii.  The  step  from  iht 
geawml  baW  tbat  bi^  Uood  pnaoora  is  da?  to  w&st«  prodncu 
ia  1^  blood  to  Ike  gpceiil  b«1id  tbat  it  b  due  to  unc  ftcid.  h  n 
•ornni  mpeeta  m  BBtll  on« :  but  1  injst  it  wtU  hv  smd  tbai  in 
tbe  povcr  it  ^wa  as  to  coaUol  high  bhKkd  prnasore  wsd  iu 
*#*^**.  k  is  nallf  a  wrj   lar^  ooe. 

It  laay  br  both  ULtenotiDf  aad  useful  to  rcstAtr  here  «ljortit 
ia  the  form  of  ci>aclajioae  «oia*  of  the  poiuu  ftxkd  Afgunteota  tb*i 
have  bocn  toviebvil  apoa  in  the  pn««ding  pi^^  with  rcffveae*  t* 
th#  «aoaiti(Ni  of   hifb  blood   pfY««iire  by   uric  acid.    lUua:— 

Tb»  dai^,  booH}',  and  aeaaanal  vanarJouA  in  blood  prasart  »M 
pnetiBaUy  inaxpLicabJc  if  ario  acid  ductuAtious  do  not  cauac  tbctt. 

80  atr  aim  th«  ire1l-atteet«d  effvcta  of  milk  diet  or  otb«t  iVK- 
actd-fre«  diets  ia  lowering  blood  preoBufe,  and  as  tb«  coEtditiou  0I 
tha  blood  Uld  timntA  ia  as  good  or  b«ttcr  on  these  dieta  ihan  «n 
noot,  it  (!iaiiu»l  be  Bvd  that  the  lowenng  of  blood  piawutr  i«  riitf 
to  anj  failare  of  nutntion  on  such  dieta^ 

Thftre  i<  a  moet  mtemtJBg  paiallel  between  Chr-  kno^ru  wait- 
bilitiot  of  (Totloid  urio  acid  in  tbe  labontoiy  and  the  action  ol  aoii^ 
olkatira  and  cold  on  the  blood  prveatire. 

Everything  that  ileats  the  blood  aod  urine  of  uric  acid  lowtn 
blood  pr«a0urc  ;  ev«i!7tbuig  whacb  ciiuses  a  plua  excretioti  id  tfc* 
pHftie  raiwo  tt,  but  the  effect  b  proportional,  not  >0  much  to  dv 
dose  of  th«  drug  u  10  ihe  Amount  of  ark  acid  it  bu  to  net  opott. 
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No  other  eiplanation  of  the  action  oi  metata.  auidfi.  Utbiaf  Slc. 
on  tbe  blood  preesoie  has  beea  given  except  tiidir  effoct^  on  th« 
fioJubiUty  and  excretion  of  ni'ia  acid. 

The  effect  of  ewitllowing  urb  auJd  or  it^  salta,  or  practioaUy 
any  xanthiDc  cofnponad,  u  first  to  lower  blood  pre^ure.  and  then 
SA   uric  add   is  paflHing   in   excejis  in   the  urine  to  raiBe  it. 

The  reactions  ia  Uie  bluod  of  tKo  aubfltanco   wliitli  rainea  blwjd 

pteaaurep  are  thoeo  of  uric  aoid,  aa  every  m«tal  knows  to  form  au 

insoluble  Gocnpoufid   with  utic  at^id  clears  it  out  of   the  blood,   and 

LtoDAOi^nentl}'    out    of   the    urine ;    the    mineral   acids    again    do   the 

It  has  bi'crn  fiuggpwW  that  ihfi  Hu^w^tnn(l«  m  the  blood  is  purs- 
lanthmc.  but  para-xanthine  forma  a  soluble  compound  with  hydro< 
chiono  acid  |aee  Chemical  Basis  of  the  Animal  Body,  p.  17d)i 
vhil?  hydrochloric  acid  clcara  the  blood  of  tha  aubstjincG  wo  are 
looking  for  and  lawi^s  blood  preaaure,  acting  just  like  other  thingg 
which   form   inaoluhle  compounds  with   unc   Acid. 

The  T^cluliilities  of  uric  acid  i^Ljmpletely  explain  the  production 
of  bradycardia  by  disease  and  the  action  of  drugii  (n  rnlicviog  or 
prrvcDliop    It. 

The  eauoation  of  many  forms  of  s}'ncope  i&  aUo  oompletely 
^iplained,  and  it  can  be  shown  that  many  of  those  who  suffef 
ceaaf!  to  do  ao  nnder  itthtrwi^o  e\actl^  similnr  conditions,  when 
their  blood  and  urine  are  kept  clear  from  escca:^  of  unc  ackl  by 
mcADB  of  diet. 

The  cause  of  many  altemtioQfi  in  the  rate  of  the  hcarfs  action 
i>  completely  explained;  ua  also  the  influence  of  drugs  upon  it, 
and  the  relation  of  haemorrhage  to  high  blood  pressure  and  the  cure 
of  Ihe  former  by  drugs. 

On  the  othtr  hand  the  supposed  irresponsible  aotdon  of  the 
hervove  ftystem  landa  ub  in  great  confusion,  and  would  force  ua 
lo  believe  in  the  internecine  warfare  of  nerve  oontres,  and  phy»io- 
Logical  suicide. 

No  other  eicplanation  haa  yet  been  given  of  the  relation  hetwcea 
the  excretions  nf  uric  acid  and  of  water  in   the  urine. 

No  other  sjitiafrtutorj  ejiplanation  baa  yet  been  given  of  the 
limitation   of   Raynaud^a   disease   to   surfaces  and   extremities. 

Nor  IS  it  easy  to  believe  that  any  muflcular  tissue  can  possibly 
remain  contracted  a  aufHcient  length  of  time  to  canae  its  own 
d^aifi   from   gangrene. 

While  if  the  capillaripH  an;  metHiiimcally  obstructed  by  a  stonii 
of  uric  acid  granules  these  may  not  only  remain  indetinitely  undis- 
15 
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solved,  but  an;  neri.ftin  to  du  flo  tlie  more  the  QircuiBtHion  aUckeuft 
and  the  ttimperaturc  oF  the  part  falla,  fur  cold  precipitates  uric 
acid. 

Anyttiiug  that  clears  uric  add  cut  oE  tha  uriiie  and  at  tha 
flame  time  lovpera  blood  preeeure  may  produce  or  prscipitate  an 
attack  of  gout  !□  flome  fibroua  tiflsur?  or  joint,  thiH  sliowin^  where 
the  tirii:  tn'^il  }\»n  ^ftw  Ut  froTii  thv  blood,  awl  why  it  iaJls  to 
jipp?ar   in   the   urine. 

Where  there  is  bradycardia,  that  is.  where  the  heart  does  not 
complot-o  moro  than  tiLvty  eyclos  in  a  minuto^  wh^te  tbft  radial 
artery  rolled  under  the  points  of  tbrei;  fingara  fecb  full  between 
the  heat*,  and  the  arteHometer  Ahows  an  unusually  larj^p  diametiir. 
and  the  pulae  glvi^A  a  tracing  as  in  li^.  44,  where  the  Eirnt 
fiound  of  the  lioart  b  long,  and  the  second  aouml  both  at 
the  apox  and  over  the  aortic  area  ia  loud,  where  also  the  akin 
and  eixtremities  lend  to  get  easily  oold,  where  the  uriiie  and 
oth^r  secretioua  tend  in  be  scanty,  wherp^  the  fpnipemture  in  the 
mouth  and  rectum  are  far  apart  and  an*  perhaps  al^o.  both  of 
them,  bvrer  than  in  the  uortespoading  hours  ot  a  normal  day. 
there  can  be  very  little  doubt  about  the  presence  oE  high  blood 
preaBure ;  and  where  it  ls  preacut,  and  there  ie  reason  to  believe 
that   it  ia  doing   harm,   the   obvious   indication   ia  to  reduce  it, 

Nnw  every  drug  mentioned  in  ehaptera  ti.  and  iii.  an  diminish- 
ing the  excretion  of  uric  acid  iu  the  urine  will,  when  it  does  tbiSt 
lower  the  blood  pressure,  i^uicken  the  pulac  and  free  the  oircula- 
tion  throughout  the  body-  And  what  wo  have  to  consider  here  i» 
which  of  these  drugs  will  do  thia  beat  und  moat  certainly,  under 
the  circumatauceB  present  in  a   given  ana. 

Speaking  generally,  those  things  will  ai^t  most  r,j^rlftinly  whieh. 
Uki^  the  mctaU  and  their  ealts,  form  directly  ianaluble  compounds 
with  uhe  acid,  and  arc  independent  of  the  rtsc  and  fall  of  th« 
alkalinity   of  the  blood. 

For  acids  and  aubstancefl  which  act  by  raifling  the  aciditv  oE 
the  urine  and  lowering  the  alkalinity  of  the  blood  may  obviously 
be  overcome,  or  have  their  power  reduced,  by  conditions  such  n^ 
titigue,  heat,  and  irfirapiration,  vomiting,  diarrhoea  and  gnstro- 
ioteatinal  disturbanct'p  in  peneml,  which  tend  to  lower  the  floiditii" 
of  the  urine  aud   rabc  the   alkalinity  of  the   blood. 

So  that  where  any  of  these  con^litionH  are  present;  or  likely  !,<> 
he  present,  I  make  use  \.d  one  of  the  metals,  generally  mamury. 

And  the  action  even  of  mercury  is  to  some  extent  dependent 
on   iU   not  purgii^   urHl    not   causing   gaatro- intestinal   irritation   or 
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diArrh(ctL ;  if  it  (^uu9(^a  mcreanallflm  with  eaUvatJon  and  g&stio- 
inteetinal  deninperaent,  lie  power  over  uric  acid  will  very  quiokly 
bo  Foduccdf  unci  it  will  thon  oeast^  to  Lower  tbo  blood  prfiBSurQ  or 
rjuicleen  the  pubio. 

GeTtprttUy  speaking.  I  relv  with  the  ufmost  confidence  on  the 
ftctioD  oi  mercury,  or  that  combinatioD  of  it  with  imdine  found 
in  the  ordinary  murturo,  containing  liq.  hydrarg.  pcrchlor.  ^i,  and 
iodide  of  potasflium  gr.  v.,  in  which  we  get  the  retentive  sctioei  o£ 
the  iodine  added  on  to  that  of  the  mercury  (fiee   fi^,   17  and  S2). 

The  wonderful  effects  of  mercury  on  the  circulation  are  well 
seen  iu  a  moat  int«r«stiag  and  instructive  case  puhliahed  in  the 
lanc^  (1805,  vol,  ii.,  p.  779),  by  Dr,  Murray;  here  cardinc  tonics 
Jtnd  BtimufanU  fail(>d  nnd  were  givea  up  aa  unelesa^  but  meroury 
in  the  form  of  blue  pill,  wlifoh  wiw  taken  U)  thw  eiEteot  of  '20,0(HJ 
gra.,  kept  the  patient  alivu  lot  ten  yoiLta*  and  during  die  whole 
time  we  are  told  that  it  neither  purged  nor  aalivotcd  him,  and 
we  know '  that  if  it  had  done  eilhor  of  these  it  would  not  have 
aot«d   on   tho  oircaUtion   nearly   so  well  sb  it  did. 

If  mercury  fails  owing  lo  ganlro-mtHstinal  disturbance,  the  only 
thing  to  do  in  t«  trpat  the  gafltro-intefltinal  condition  with  hiH- 
muth,  opium  and  similar  drugM.  for  probably  nothing  will  affect 
fhe  uric  acid  till  this  baa  been  done,  though  ft  BubcutjiEeoas  inj«]- 
tion  of  morphine  may   be   tried. 

When  we  have  to  tre&l  ahght  conditiona  o*  high  blood  proaaujc, 
and  when  physiology  in  general  is  but  little  disturbed,  a  simple 
ftCiid  miituri^  will  juifTtce,  aa  nitro- hydrochloric  acid  ^itlj  perhaps 
the  additioa  of  a   little  strychuiue- 

If  we  want  to  act  very  *|uiclEly  tlje  nitritea  arc  the  beat  thirtg*, 
or  a  BRiall  injection  of  morphine,  and  thair  action  may  be  con- 
tinued by  the  uae  of  ammonium,  or  the  iodidea  of  sodium  or 
potassium   or  of  wine,   ether,   and   similar  btitniilanlA. 

If  we  want  to  Hct  Hli:adily  ovi;r  a  lung  pi^nixl  of  time  the 
jodk^as  arc  the  most  uaeful.  or  the  lodjde  of  mercury  if  It  doea 
Qot  upact  physiology',  in  thie  ease  try  other  metals,  aa  sine  or 
copper. 

All  the^  drugt  clear  the  blood  of  uric  acid^  lower  the 
blood  preaaure,  and  free  the  inl.erstiti;ii  rircitUtion  us  a  result  of 
rhu^  :  but  they  clear  it  out  of  the  blood  into  the  tisauea,  and  do 
oat  eUmim^te  it  from  the  body,  and  it  ia  necessary  to  bear  this 
in  mindr  for  when  thi^y  arc  luft  c»ll  the  urtc  acid  thus  held  hook 
will  tend  to  get  inio  the  blood  again,  and  the  laAt  fttaU  of  tho 
patitiftt   m&y  be   wonu*  than   the  first. 
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But  this  di^cttlty  cftn  be  overoome  hy  giving  a  course  nf 
Aftlicylates  for  five  to  ten  da_vn-  eithpr  uith  ihe  likdt  iIosm  cjf  Ihe 
relentjve  drug,  or  JmmediAtely  after  it  haa  been  l«ft  off;  this  will 
carry  cfT  the  atores  of  uric  acid  and  pipvent  t.Keir  doing  any  hami. 

I  may  mention  also  that  when  mcreun'  ^  contra- indicated  wo 
have  n  valuable  moam^  ol  loiperiu^  tJte  blood  presfiure  in  a  course 
of  acida  and  suUcylntes  givF?Q  concurrflnily— thp  acid  miiture  before 
mealn  and   tbe   salii^yiRTR   dfier. 

Tbe  acid  prevents  tbe  utic  acid  From  lombiuing  witb  ui^Litral 
phoApHtitea  or  alk^ea  in  the  blood  (these  beibK  the  aotnpoimds 
which  appear  speciallv  to  aSect  the  blood  prcB^ure,  while  the  com- 
pound of  salieybc  acid  with  glycocolL  hardly,  1  think,  affects  it  at 
all),  while  the  salicylflte  holds  it  in  HoluiJon  and  paaaea  it  out 
cf  the  body,  to  that  thin  treatment  lias  the  advantage  of  bom>r 
followed  by  no  rebound;  or  salicylate  vfitli  ah  iodide  mny  be  used 
for  the  same  parpod«. 

Diet,  of  coUTflc,  by  reduciTjg  both  tlip  introduotiou  a<*d  forma- 
tion of  uric  acid  offers  the  moBt  permanent  and  afltiaioctory  means 
of  lowering  blood  preHsure,  and  of  this  T  shall  speak  in  chapter 
XV  ij,  My  ^ItfiiatJon  of  diet.  hdS  not  onlv  fpiiiciVGil  my  migraiDe., 
but  has  freed  my  circulaltooi  reduced  the  general  level  of  my 
blood  pre«8ure,  and  ao  d«Uyed  or  prevented  Fri^hVfl  diacaoe  and 
other  troubles  of  nutrition,  doc  to  impeded  and  dMoctivc  circula- 
tion  m  the   tissues. 

We  must  not  forget  also  that  there  la  another  faetor  in  Li^h 
blood  preuure  besidriA  the  uric  acid,  and  that  ia  ih^.  amount  of 
fluid   available. 

With  the  aamc  Unmount  of  capiHan-  obfltruction  by  urio  acid 
tbe  pressure  will  be  higher  In  that  vascular  system  in  which  tliero 
ia  the  largpjit  amount  of  fluid,  and  fluid  and  capillary  obstruclion 
bt'Loj^  equal  it  will  be  highest  in  that  ayHtiim  which  haH  thn 
atronec^b   heart. 

We  have  then  three  faotofH  to  deal  with— (1)  eapillaiy  obatruc- 
tion,  which  varies  with  und  in  dependent  on  the  amount  <fi  urtc 
acid  ;  (3)  the  quantity  of  lluidfi  in  the  vascular  flvatem  ;  and  (Ji) 
heart  pownr. 

With  regard  to  (2).  I  noTi^  with  interest  that  Dr,  L.  Hill  sayH 
in  the  J<jurHai  (*f  Physi<*lo^^j,  voL  Jiiviii..  p,  I31j,  tbat  ''Intra- 
vaeculflr  injoctiona  do  not  raiae  the  arterial  prcsaure  (when  the 
circulation  ia  proceeding)  by  materially  inrr<?BBing  Tho  mean  hvdro- 
atiktjc  prt!aHiirp  of  the  nyHiem,  but  by  increasing  tho  dlii3t*>lic  fillirg 
and  HO  the  wystolic  output  of  the  himrt/'     We  flball  see  in  chApter 
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VI.  ika  grcAt  efiect  cf  this  loarc^ed  or  diminiahcd  fijatolic  output 
in  increaaing  or  diminishing  the  high  blood  proaaurn  pain  of 
m  [grain*. 

In  physiology  (I)  hdiI  (2)  vary  cbviously  fnim  hour  to  hour, 
Hnd  in  piithology  the^y  tme  very  largely  undfir  our  control ;  while 
{'■i\  can  be  iollucnfed  by  tonica  on  the  one  hand  and  depreasuntB 
ou    tha   other. 

Now  lot  UB  uBii  our  knowledge  to  tr?at  for  inatanca  a  (!u£«  of 
h^morrhago ;  we  must  entjuire  fimt  of  all  whether  it  CDmea  from 
liie  &rterie«  or  from  tie  capillaries  aod  vpjnu,  whetLer  it  comes 
from  the  dintal  or  pro^imrd  side  of  our  screw  clamp  in  the  imita- 
tiou  cLTcuJalJoD  previously  mentioned.  If  from  the  capiliarica  on 
the  distal  sido  of  the  eiump  the  obvious  indication  la  to  ectew  up 
le  clarnpf  and  this  is.  1  think,  th^  way  in  \vhich  ergot  etops 
■unh  hffniorrhfigp  ns  that  from  the  uteran^  though  even  here  high 
blood  presaiire  hab  some  influence  in  inorejiAing  the  flow  of  blood. 
On  the  other  band,  when  the  hieraorrhage  ia  arteriah  oa  from  an 
eroded  vceaci  in  the  stomach  or  thtr  Inngs,  or  u  ruptured  vesBol 
in  the  brain,  the  indication  m  to  Jover  blood  pre«dure  by  relaxing 
the  Bcrew  clamp  as  much  as  poasiblc  ;  and  this  is,  T  believe,  the 
way  in  whirh  such  drugs  aa  opium  and  lead  relieve,  as  their  lirst 
ai:tion  is  to  clear  the  blood  ol  uric  acid  and  loiv^^  the  blood 
prewure;  and  wu  must  beware  that  their  second  action  or  rebound 
tBe«  R|£-  ^G)  docs  not  otcur  too  soon,  i.e.,  before  the  vesaeJ  ie 
BWiirelj  plugged,  or  we  ahall  have  a  return  of  the  htvmorrhage. 

If  arteriea  the  aise  of  the  radial,  dilate  ttith  every  rise  of  bloftd 
prp.iBure  as  the  arteriompt*r  shows  ;  the  great  import4in4;e  ol  n.H]uc' 
ing  blood  pri^sBurc  in  arterial  hcemorrhage  must  be  obvJouA,  and 
these  conaide rations  led  me  to  use  the  iodide  of  mercury  mij£(ur« 
1(1  the  treatmiint  of  humoptyBtH^  with  rceultd  which  have  olten 
lemed   to   me    to   be   very   satisfactory.     It   Acta,   as   will   now   be 

InnderKtncid,   in    exactly   the   nhme    wav   nn   lend,   opium,   and   other 

iihinga   more  oommonly   u^t^d. 

And  foy  friend,  Mr.  J.  £,  Frazer,  formerly  Houae  Phyaician 
At  the  Metropolitan  Hoepitalf  and  fliterwardfl  one  of  the  Redidents 
at  tho  Royal  National  Huapital*  Ventnor,  tells  me  that  he  has 
itften  *u>en  it  u^ied  with  benefit,  especially  in  hflemoptysia,  coming 
m  the  morning  hour^  and  assoeintod  with  headache  (?  hntmopIyHia 
due  to  colU?miu).  I  olteji  Fc>uud.  howt^ver*  that  the  lia-'moptyrua 
iuraed  wlirn  I  Inft  oiT  the  mcrcur}'  auti  icdidc,  till  1  took  to 
taUowing  it  liy  salicylates.  J  have  also  been  much  interested  to 
•op  that   Prof.   Maya  (iVfit    ^'tfrk  M^.  Journ.,  169S,  M7th  June), 


»  ia  the  clwvt  uid  Ana^  aai  ik»  k 


ia  leblMia  to  the 
v^ftt  9ftr  J.  HatchioBOQ  hw 

th&t  a  v^ry  r^iiiiblc  mrrtni  «l 
dap  the  hands  aiid  fv«t  in  vetr  lko<  v^Mf. 
jtl  smmptly  put  a  stop  to  local  eoltaBi^ 
IS  piarr  of  cool  blood  to  the  derper  ptfM 
-Mftvv  tb«  tcmpi^rfiture  of  thr  vhc^  ttMt 
iircau  IQ  general  and  lower  th«  bM 
ij  Ufc«  saDi«  way  as^the  iodide  of  mtraaj 
tfr^^rrviouely  spoken  of;  and  ve*'dhtll  li* 
of  kaods  ai^d  fvc^t  is  a  valurthle  nnaaff 
— ^i:;Mfcr.   no   doubt    also    from    th**    effprti  m 

'^nJ   Timca   euon    opiijtuxis   i!i>mc   on  dtfit^ 
v>  -t  iccniB  very  probablv   that   thtr  roDDidf  ^ 
M.   vliacb   is  a   very   frequent   effect   of  eoW  a 
ift  «   ninor   rotidition    of   the   same   ibJng,  sad 
icsult  cf   the   collteoiiti    obstrurtwii  of 
pf«63uio  which   cold  produces,   and  007 
the   (;oDgC3tion    of    Ihe    vascular   ni^^Hf 
mm  is  BO  gicat  as  to  cau^i.^  h»<montLagfl ;  apai^ 
Action   of   cold,    such    haemorrhage    ii   in  Of 
-TMTH    in   the   a.m.    hours,    whi^D    thefp  v  Itf 
:•£  eoftnda. 

aan   «eT«ml    coaca    of    cpi^itaxis    in    which   t&N* 

.    Mvonal   ncurrnrict*   iu   Hii^   ^pnn^   of  tha  nft 

al  llw  oollvituc  high  MekxI  prpsduro  bo  conWi 

^  ite  rvlAtioD  to  sftjcual  activity  and  tbe  ioridtvoi 

tkr   poetCioEi   arrived   nt  by   ittejkni   of   ihv   11^ 
igmph   and   liie    art«rlomc^t«r  i    we   kot* 
«Bff<*oil  of  unc   ncid  in  thr  \irine   wan  modvi- 
diowing  a  largv   tirHt   ia'jivi>   high  ap  <■ 
tbcrT««c  10  th(f  diiunet^  of  the  radial  arfr?. 
.■■L.'^tion  of  vater  in   ihi?  urino,  by  an  inmv*' 
^u^r^'oott  b**w*CTi  sarfftc  and  dtfp  t*-n]p*Ta<iin» 

\ eietvti<»&  of  i^f""^ 

l^t  M"  roctroUiag  thr  uric  acid  «c  could  pn^ 
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tkalty   caUHQ  v^ny   alteratkina   Id   Ub   ejTecU  on   the  circulation  and 
ito  above- mentionixi   results,   which   wt   chose. 

Then,  hoivcvcr,  o  considerable  amount  of  time  waa  rci]iiireU  to 
mabo  fill  theec  obacrvationa,  A  aatiafactozj  3ph3^gi]io^am  coold 
not  be  obtained  und^r  several  minutes,  to  m^jiaure  the  diameter 
of  tbe  artJ^ry  took  several  minuteH  more  ;  then  to  collect  and 
wpuiite  tbe  urine  irom  hour  to  hour  meant  much  intfirruption  of 
cither  work,  find  to  Iflke  the  tcmppraturpB  in  the  mouth  and 
rectum  frequentlj  had  a  eimilar  effect,  so  that  a  complete  observa- 
tion of  bH  th(;so  points,  to  saj  notbin;^  of  tbe  do.i\y  coUoctton  and 
i-QtimatioD  of^tbe  urin^,  f;Du]d  not  be  made  in.  muoh  leaa  tim^ 
than   thirty   minuten. 

Aa  ah^iady  seen  in  ohapter  iii.,  the  qu^intity  of  uiio  acid  in  the 
blood  can  now  be  eatimated  fxom  the  granul^a  in  from  thiitj'  to 
forty  minutes,  and  though  thia  ttid  not  save  much  time»  it,  later 
on  with  the  other  Usta,  afforded  me  tbe  meaiiB  of  cetLmating  with 
sufficient  accuracy  for  moat  ptsctii-al  purposes  the  amount  of  urio 
A/' id  in  the  blood  in  from  a  few  ^econda  to  at  most  something 
conaiderubly   under  £ve   mmutea. 

Now  this  is  a  very  ^ireat  saving  of  time  and  enables  Ufi  to  get 
much  closer  to  our  work*  to  obtain  a  better  grasp  vi  it,  and  to 
follow  uric  acid  nod  all  itf  tluetuatioas  throughout  the  twenty-four 
hoiifa  with  much  greater  completeneEi^  and  with  correspondingly 
more  valuable   results. 

It  bud  long  been  evident  tu  me  that  il  I  :;outd  measuie  the 
ral«  of  the  capillary  circulatiou  with  Accuracy  I  should  get  the 
t«et  1  wanted. 

And  after  attempting  for  several  years  to  measure  the  rate  of 
capillATj  circulation  in  the  oy^,  I  eventually  adopt«d  the  following 
proccfls  for  ixteaMurtng  tbe  rate  id  disap[nvLriiric«  of  the  fatigue 
image  or  "^  after-image,'*  produced  by  cipoaing  the  eye  to  a  con- 
stant light  at  a  constant  distance  and  for  a  constant  time* 

The  time  of  axpoeuro  and  of  the  duration  of  the  "after-image'' 
wt»re  measured  by  the  metronome,  and  I  eventually  adopted  the 
following   proceduie  : — 

Ap  ordinary  bull's-eye  gas  lamp,  as  uaod  for  the  lary  ngoMiope, 
IB  placed  at  a  known  dietancp  from  the  head  in  a  d&rk  room-  Thi^ 
light  IS  turned  on  but  the  shutter  i^  kept  over  the  huU'a-eye  (I 
found  that  practically  the  prcssuro  of  gas  is  auflicicntly  constanl 
from  day  to  day  Xc  mnko  the  light  thrown  HuHteiently  identical 
for  comparative  purposes).  The  metronome  is  then  set  wurkin;;, 
Mud  at  a  given  beat  the  shutter  ia  pulled  down   and  the  full  light 
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ftilla  on  the  ejC9,  which  iitQ  kept  fixed  on  it;  aiter  ten  hoH  BAOAbdt 
at  a  given  befit  of  the  metrcniDiiie  tbe  gaa  Ik  turned  out,  And  tIip 
toom  is  in  dftrkceas.  time  being  meBflUted  by  the  stroke  of  tlii' 
metronome  which   goes  vu   hvuXinj^. 

Tbc  vyei  are  kept  open  and  vrhtkt  they  now  ece  is  •  bnghi 
image  of  the  baU^s-eje.  which  gr^uallr  grovrs  leAs  and  Lr«6  htifhi 
as  time  posBea,  and  later  it  may  be  noted  that  the  coiiTre  o[  eLt 
bu]l^s-eye  gets  Ic^ss  and  l&^  bright  till  it  is  Almost  hL&ck,  while  rti 
outer  edge  still  remaina  relfltJvely  bright. 

Tl  beciiine  n«;eflH*ry  to  liK  upon  aome  deBniti^  point  in  the 
phenomenoQ  of  the  fading  minge  and  1  took  Iho  moAt  deRnife  oar 
1  could  obaerre.  otimely,  the  point  at  ^hich  the  outer  rin^  at  lie 
ciroLo  became  diatinctly  bn^hter  than  tka  centre. 

But  loop  before  1  took  Ihia  deftoite  ^nd  point  it  had  luftfora^ 
quite  evident  that  iht.'  afterimage  faded  morp  quickly  in  thr 
evening,  and  lee*  quiitkly  in  the  mormug,  and  that,  in  fact,  it 
followed  every  fluctuntion  in  the  amount  of  uric  acsd  in  the  blood 
und  iirmc,  being  slowciT,  as  in  the  morning  with  more,  and  quicker 
tuB  in  the  evening  with  loiflfl_nr[t^^idH  ^^ 

1  am  indebted  to  Dr.  Briiee  of  Grimaby  tor  the  int^restini 
niiggestion  that  ooll^mia  aceonnte  for  diminished  acuteoesa  of  vision 
under  oerbain  condLtlooE ;  thus  he  hob  noticed  that  tiHemeD  from 
the  noitli  do  very  badly  nt  Bi»ley  when  the  weather  is  hot.  The 
hot  wcathnr  would  produce  in  the  uorth-countrymenr  who  u* 
cot  accuatomud  to  it,  ooneiderable  collarmia.  and  this  as  my  jLhon 
results  a  how  would  produci^  dpfeotivn  circulntion,  slow  rei^overr 
from  fatigue  and  diminl^ht^d  actitencaH  of  vision.  Bat  w?  eiiujiI. 
I  think,  bear  In  mind  that  the  d«f«jtiye  circulatiou  influent^ta  nut 
only  the  retina  but  the  brain,  the  oord,  the  nerves  and  th** 
mueclesT  and  that  the  rv^Ailt,  defoelive  fihooting,  is  probably  do^ 
to  its  effects  on  all  \hese  atmeturea.  Dr.  Brure  aUo  mentioDi 
a  Queen's  prizeman  who  made  his  highest  scores  when  RuHrnnj; 
from  muHoular  rheumntiain,  in  a  rondilion.  that  is,  in  whii^h  bis 
blood  would  he  fairly  free  from  colkemia,  and  the  capillary  citcuU- 
tion  good  in  coaaeqiicnce.  Here  defect  due  to  local  muscuLkr  pain 
was  more  than  counterbalanced  by  the  advantage  of  free  r^ircub- 
tion  in  t.hp  nerve  centres  and   the  reTina. 

A  little  later  on  an  obw-rvation  made  by  Bflynaud  led  me  to 
thtf  morn  gencrntly  useful  measurement  of  the  mte  of  i-api]liir> 
cireulatiorj  in  the  akin,  Raynaud  f*ay».  in  a  paasogr  which  I  bavf 
quoted  m  L^hflptcr  li.  of  previous  editions,  thai  when  the  vmscIp 
in   the   skin   of  a  finger   affected    by  locnl  aaphyKia  are  rjnpticd  bj 
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piessure,  as  much  aa  thirty  seconJe  may  Bbtpae  before  Ji  rirgikiD^ 
ita  colour,  while  in  the  akin  of  a  normal  extrcmiiy  the  colour 
returoa  ia  one  or  two  st^conda.  It  struck  me  that  if  there  ia  atl 
this  difiercnco  between  thn  normal  return  nnd  the  pathologioal 
return,  and  if  Ruyimiid^H  diseai^e  is,  &k  1  hav?  auggoat^d^  due  to 
(lolUemifl,  I  might  find  diffpreuj^.ea  iu  times  of  return  nf  tbe  tlixid 
cxjrreepondiug  to  the  Eluctuatioua  of  unc  acid  product  in  pliysiolog^, 
palhology  and  by  drug  nt'tion,  differencru  not  90  mftrked  ae  thofic 
flhove  mentioned,  but  atill  BU^cii^Qtly  marked  to  be  cEinic^ntly 
ueeful.  1  nocordingly  began  to  meatiure  experlmontaUy  the  times 
0I  what  r  new  calJ  the  enpiliary  reflux — that  is.  the  time  in  whk-li 
the  colour  returra  in.  Hay,  a  given  area  in^fjjp  back  of  the  hand, 
when  rHrnovei)  by  pressure.  And  Hfter  a  time  T  iidopted  an  iuatru- 
ment,*  which  give*  a  couatant  definite  iirm  of  pressure — a  definite 
and  mraBurable  force,  the  prcruure  being  npplied  for  a  definite  and 
constant  time*  measured  by  a  metronome  beating  half  seconds, 
the  length  of  time  tht>  blood  and  colour  take  to  return  being 
measured  by  the  aam^  inatrunieni.  To  enable  mo  to  wfltcb  and 
control  tlie  results  of  tbeee  proteflaea  I  kept  them  in  at^lioa  over 
many  months  of  daily  estimation  of  the  utint^,  nil  results  being 
rrcocded  in  curves,  aomc  of  whieh  I  give  m  the  following  figurea, 
and  I  observed  at  the  same  houra  either  the  eise  of  the  radial 
artery  by  Ohver'e  arteriomuler,  or  the  blood  presaure  by  the  Hill 
Baroard  sphygmometer^  and  the  pulse  rate,  and  added  oceasional 
ohservationti  of  tempemLureu  and  blood  granulefl  txi  t«Ht  the  other 
result*. 

1  soon  found  that  the  whole  of  these  tceta  recorded  in  the 
meet  Btriking  manner  all  the  marked  fluetuatione  in  the  excretion 
ol  uric  acid,  whether  due  to  physiolo^',  dru^  action  or  pathology. 
Thus  in  physiology  the  eapiUitr)'  reflux  takes  in  the  morning  (7 
a.m.  general  time  of  ohflHrvfttioxis)  5  to  fi  lialf-HetTondfi ;  in  the 
evening  (lO-^>  to  II  p.m.)  4  to  5  balf-seconds  or  lesa.  The  after- 
image  reaches  a  certain  atoge  in  disap^i^arance  in  the  momJng  in 
&>  to  90  half-fleconda,  and  in  the  evening  in  70  to  80  half-BWonds, 
The  pulg^j^^  an  already  pointed  cut,  is  slower  10  the  morning 
tliS).  and  ijuicker  in  the  evening  (72  to  76),  and  the  arteriometer 
give*  meafluremonta  in  flieTii/Huuig'  ul  1"^  to  I'3  mm,,  and  in  the 
evi^nlng    I'O    to    11    mniL,    and    the    bphygmometor    tcoorda   blood 


*  To  bo  abuuoed  ticci  IlBtvk&Iey.  S5T,  0]iford  Stmt,  and  ukif^l]  bo  callb  & 
^ftpiUtry  dynainaiDtter,  priro  10a.  Od- 

t  Made  by  Hick^  tO,  llattoi^  i:;jirdGn- 
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pfCM^rcii   of   120   or   130  in    l.b«    moming,   abd   IfO   to   106   in   ibr 
cfeiimg.  —  '        ■  ■ 

~  la  paUiology  ooe  gpta  at  our  t^xlnmr  capillary  refluxa&  uf  'j 
in  A  idight  headache  with  «  blood  presi^iire  of  130  aud  at  the  oihfi 
extmnc  reHnxee  cl  S  to  10 — IS  or  more  in  Bhght's  disease  vitii 
blood  pteaaarffl  of  160  to  \tfi9.  Xo^thex  with  arlcnomct^r  iDW6iir?- 
menta  of  I'8  to  ^"0  mm.  or  above.  Or,  on  the  other  haikd^  in  ferer, 
une  gets  a  reflux  of  2  to  3  or  under  4  half-BecoodB,  and  a  blood 
preasurf  of  70  to  100.  And  a  patieoL  nbo  has  a  Teflai  of  .1  ur  4 
daring  a  fcrer,  ±ach  as  eatcric.  will  bave  e  reflux  of  7  or  8  tn  tbc 
saboonna]  t«mp«ratafc  period  vbkrh  foUowfl  the  fever. 

In  drug  action  it  is  poeeible  to  make  aJmoat  any  variatiocf  os 
the  Dormal  readings  of  physiology  at  pleasure ;  thus  thv  normal 
carres  can  be  inverted,  making  the  highest  blood  pressurea  a&il 
tdowcAl  cajjillnry  ndSttxea  in  Lhe  evening  instead  nf  the  manuDf- 
or  the  £uctuationA  can  be  dimim&hed,  ooakmE  the  carves  abnovi 
into  straight  lines  with  httle  vanation  bctw(»en  oioming  and 
flveaing ;  great  gener^  changes  of  level  can  be  prodaced  by  the 
action  of  salicylates  on  excretion^  or  a  aingle  dose  of  thi&  dng 
takeo  two  or  three  houra  before  the  eveniiag  observation  will 
convert  the  normal  faL  of  preaiAurp  into  a  riae,  and  cauAe  a  elov 
capillar)'  reflux  in  pWc  of  a  tjuick  one.  Juat  aa  we  have  idready 
Been  that  with  this  same  dmg  vre  aiq  causr  identical  Gtictaatiow 
in   the  number  of  blood   granolflA- 

It  is,  however,  impocstbte  t^  control  th«  blood  preasnre  and 
capillary  circulation  curvea  except  by  controlling  the  eicrelJon  of 
uric  ^id  in  the  urine  ami  the  number  of  granules  in  the  blood; 
just  M  I  have  previously  pointed  out  the  possibility  of  controlUa^ 
theac  latter^  so  now  can  the  ciipitlary  n<Rux  and  the  blood  proasBie 
be  altered  and  controlled  at  pleaaure.  But  m  the  observation  of 
the  capillary  circolation  we  have  a  t»t  which  can  be  applied  to 
aayone,  at  any  place  and  time^  and  practically  without  ioatra- 
mente ;  as  difierencos  such  us  those  between  the  2  or  3  half- 
seconds  of  fever,  and  thfi  6  or  7  half-seconda  of  collsmie  hwdach* 
or  depression,  and  Bttll  more  the  8  to  10  or  It^  half-seoondf  ol 
Bright'^  disease,  are  suMciently  marked  to  bi>  seen  by  anyone,  and 
with  n»  more  accurate  infilnimenls  than  the  point  of  the  fin^ 
and  the  second  band  of  the  watch,  or  even  witJiout  the  latter  by 
merely  counting   time. 

With  regard  to  tho  capillary  retiii3ie«  obwrved  on  the  back  of  ths 
hand  there  are  only  two  poiale  that  muet  not  be  neglected:  flj 
to  see   that  the   luiMi  ia  nt  or  about  the  same  level   a£  the  huafl 
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at  the  time  of  the  cbHervBtinn  ;  niir]  (2)  Tint  In  tni&t  oLavrrationd 
OD  a  hand  which  obviously  diflera  a.  good  deal  fr:>iii  the  Leuiperfi- 
ture   oj   the  Tcat  of  the  body.    With   &   patient  in    bed   a   h^nid 
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brought   from   bcaeath   the   bed  cintbes   will   piob&bly   give  correct 

Mwulta^;  ^hut     if     tho     bATiH     ia    giitaida.    nt^    fottla    o<jjd     wnthout^  thi- 

veim  flhowiTigj  the  capiHary  rgHua  wil|  \\f  f"^  «ii»t«.'     This,  however, 
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di>ee  not  gre^tlj   affect  sucli  a  nuirked   oouditiou  an  tiut  uf 
OS   the   capillary    reHox   will   bo   notftblj   foflt   in   a   fc^rde  pfttiei 
«ven   though    tbo   ertpemity   is   cool   or   cold.     Where   ihfl  hflwl  k 

tt>Q    f.oM,    molf^    ^l^f*    f^j^wjofciQp    ftw    thf    front    of    the    rheSt    at   Chf 
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h^^C^Jlfol  or  on  anv  part  of  the  body  if  the  pQtiont  ifl^honioi 
in  bed  :  but  il  must  n^jtbe  made  in  dapend^nt  part*  b«low  ' 
heart  \vyv\.  or  mjaria  when-  ihc  venoUBTin^uiJ>tiop^  obatntc 
us  by  preasiiro  of  rli^tluQg.  ur  in  thToniboaed,  lidl&m«i  ^or  uou|^ 
limbic,  oil  of  whicb   will  shovi-  local   iiaickomDg  of  tho   rcfllui. 
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TJie  "  iiftcr-image "  toat  is  not  ao  genemlly  uaefol,  dopending 
iM  it  do^  eo  much  on  the  tniimng  and  powora  of  obs^n^atEon  of 
pfllipnt,   and  1   have  lifted   ft  chiefly   In  myaelf  to  eiiJibl'?  me  fo 

hw  ifir  the  (li^'urbiog  <'f!et'ta  of  oold  wRttllier  nn  the  capillary 
reilui  of  the  skin-  It  gives,  however,  very  marked  results  in  nil 
bhe  larger  fluctuAtioDa  of  the  other  eirculation  curves:  &ad  these 
n^ulle  cuto  probably  bo  repeofod  by  anvono  after  a  few  davi" 
pmctiee   nf  the  method. 

Children,  tin  a  rule,  are  slower  than  (idulCH,  Jind  there  are  no 
doubt  also  flight  individual  variations,  but  these  are  nevRr  of 
suHiL'-ient  import-ouce  to  obflcuje  the  main  results  fa  patholopj, 
though  bere  and  there  they  may  render  physiologicu)  leeulta  less 
clear  than  io  the  curves  1  now  ^ivo. 

Fig.  3S  ahowfi  thtf  nomml  diurnal  fiuctuntion  of  phj'Hiolop^, 
the  capillary  reduif  being  slow  in  the  morning  *nd  ijuiek  ta  tbe 
evening,  and  the  blood  presdui^  being  liigh  in  the  morning  from 
millions  o£  obstructed  i;fl(?illariefl.  and  low  in  the  evcniDg  bccauee 
they  are  freer,  and  the  "after-image"'  bcio^  slower  of  dieapppjir- 
acoe  in  the  moming  aad  qniclcei  in  the  evening,  probably  beeauee 
ihe  tffecte  of  fatigue  are  more  i^uiclcly  made  good  the  better  the 
cnpiflary  oireuUtion.  The  Huetuntions  of  dll  three  are  due  to,  und 
nbvionsly  correi^pond  with,  the  well-known  diurnal  fluctuation  in 
the  exoretion  of  urii;  ucid  and  the  amount  pasaine  throusK  the 
blood  into  the  urine,  vphbb  i&  lar^e  in  the  morning  and  small 
in  the  evening,  as  shown  either  by  the  hourly  estimation  of  the 
[cretion  in   the   urine,  or   W  the   granulen   in   the   blood.     Fig.  -1ft 

)Ws  the  e(f(>eis  of  diet  on  the  excretion  of  uric  anid  nnrJ  so 
on  the  form  of  the  c\irves.  Add  fruite  were  taken  at  breakfast  on 
ibe  morainga  of  the  I^Jth  and  ilst,  but  were  left  out  or  rcplared  by 
poiatoca  containing  alli^ih  on  the  morning  of  the  i?Oth.  Now,  the 
e6e<l  of  taking  aeid  fruita  at  breakfaat  ia  to  dimini^  the  morning 
ffstcretiou  of  uric  acid  during  thf>  hours  following  breakfast,  and 
fbi-n  the  uric  aoid  held  back  in  the  moming  tends  to  come  into 
the  blood  in  the  utl^^ruoun  and  t^vcning,  and  prevent  the  usual 
evening  tall  of  blood  pressure  due  to  quickened  iind  freed  cupillsry 
singulation.  Hence,  on  the  llFtb  and  Jlet  there  ia  hut  little  of 
the  norroul  diurnal  flLictuation  ;  on  the  iK.ith,  with  a  normal 
rucretioa  of  uric  acid  in  tbe  morning,  the  ductuation  is  nnrnuil, 
1  (thfiuld,  |H'rha|>H.  point  out  that  tbe  acid  fndt  waa  taki*n  ai 
hr?iLkfa*t.  iiiU-j  the  ninrniog  ubt^^rv^ition  bad  been  made,  ao  thni  it 
did  iiot  directly  affect  this  reouU  ;  it  did,  however,  affcfct  the 
nvunmg  Pciult,  and  ao  th<*  extent  of  the  flm^tuation  for  thfl  day. 
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A  aimikr  Katt^^tiiiig  out  of  Che  curves  can  be  produced  by  uv 
other  melhoi  of  eqniiliBiiLg  the  eicretioD  of  uric  Rc\d  throogluMit 
tbo    twenty-iour  huura;  thna.  a  dose  of  alkali  at  aight  wiU.  jlCir 

hours,  and  prgvcnt  part  of  the  monung  Blowing  of  cfcp^Lwy  caoi- 
JatioD  and  riao  ot  blootL  proaflure  :  m  tho  ftame  way  *  coniK  of 
nlkali  or  a  coiira«  of  A&Ucykte  will,  after  a  fe«r  days,  both  dimiwh 
the  amount  of  available  uric  acid,  and  more  or  leaa  eqoaliw  lii 
exoretJon  fJmmgboiit  tht*  lweiity-(i>ur  liours,  and  tho  rurvwi  foUon 
ftiid  demonstrate  t^eae  icaoltA'  The  ^r^t  *ffn^*^  of  a  ooutve  id 
atJjcTlgtc  ia  to  cause  a  Irireor  i^>:cn?tion  of  ujic  ocid  ii'  ' 
than  in  tbe  mormufia^  aod  tho  capHIaiy  xdnrolatton  i  i.  ■  i 
and  the  blood  pretauie  higher  in  the  evening  than  in  the  in< 
the  normal  curpes  of  fig.  58  being  thus  absolutely  n?veraed  ;  fti 
s.  siagi^  dtffie  of  Aaiicylikte  tAkeii  after  diniii^t  wijl  pri^enl  morv 
or  less  the  UflllSl  ^Tcmn^  fteelng  'oTTHfillan&s  and  ElFof  bkod 
prcaaure,  and  bo  me  ol  fhcse  efleci^  we  Hftftll  '  adc  iB"  ihJ."  eit^* 
figures.  The  effect  of  salicylate  in  blowing  tha  capillaij  n^dux  i» 
£een  in  an  exaggerated  degree  in  acute  rheUTnatiain,  whfre  i 
capillary  reflux  uf  four  during  the  fever,  slier*  to  eight,  ten.  ai 
above*  tinS  the  tem|ieralure  falls  under  salicylates,  thus  dooMUt' 
etratiag  a  Urge  excess  of  uric  acid  in  the  blood  w  th«  joint  poot 
are  relieved.  A  fiin^lo  do^  will  produce  a  simUnr  thoogh  \m 
marked  effect  in  physiology,  and  in  both  cases  a  proportiooa) 
increase  of  blood  granules  marks  the  change  from  the  fjuirk  'Jt 
thp  kIow  reflux.  Fig.  40  shown  the  somewhat  iiLinilAr  efff^cis  ol 
weather^  for  cxpoaurc  to  cold  duriug  the  monuog  ond  aftenwoi 
of  the  lllth  diminished  the  a.m.  and  early  p.m.  excretion  ol  W 
acid>  and  adding  it  on  to  tho  evening  produced  a  elight  tIm  et, 
at  least,  an  absence  of  fall.  The  other  two  days  are  mow  of 
]&iA  nortiial.  1, hough  tht:  :2rrtb  is  Hlightly  ufferted  by  thr  a]t«md 
excretion  of  the  l^th.  The  practical  couclusion  frooi  Lhia  Bgvrr 
is,  never  expose  yountelf  to  cold.  especiflUy  m  \\^^  B19nUPf  l**>*''^ 
for  Qold  mcflns  retcntioQ^j3t__ut>_c  acid,  and  f^-  ||y*T  y^«*  nfjTrtT*' 
tion  tojav  you  will  hpyp  -^^  h^^^  flf  '^i^Hynaig  and  all  ita  tmnblw 
oH—Bonae  fntureday.  Absolute  freedom  from  uric  w^id  reqniM 
that  you  ahall  cot  swallow  it,  anil  almi  that  you  shall  not  retain 
or  accumulate  i^  h  will  be  noted  thut  the  curves  la  p^ita  of 
this  figure  do  not  atrictly  correspond ;  1  do  not  claim  that  th«f 
do  80,  for  unavoidable  errors  of  observation  prevent  it,  but  the** 
errors  have  not  been  m  my  experience  sufHcient  to  obacore  tb' 
main  fluctuationfl^   which   are   practically   the  flame  for  all. 
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If  we  contfol  the  luic  ftcid^and  this  can  be  Bhown  by  examiii- 
uig  the  nrine  and  blood  froro  hour  to  hour — we  control  the  curves, 
bat  if  for  KOj  reawn  we  fail  to  control  the  urit:  acid,  we  abo  fail 


Flu-   10.-  CUBVKH  OP   A  ITER- L  HADE,    BUJUEl    PrKS^UHK   AKP  CArtLLARlT  HeCLITX, 

»uowiso  KFFKtrra  ok  Wkathkh, 


to  alter  ihe  curvea,  and  9Uoh  expcriencos  have  given  me  thtf  moat 
complete  conlidonoe  In  the  r^-ility  and  accuracy  of  the  results,  an 
I  have  soraetiines  found  the  ciirvsw  riaiiur  when  l  expected  a  fall. 
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Fia.  41.— CuavEs  OP  Aftkbimaoc,  Aktemometeb  ahd   Capilljibv  Reflux, 

SUOWINO   THE   PLATTESlHO  OUT  THAT  FOLLQWa  ON   TAK.TNG  SALICVLATK9,  AND 

TUB  Fluctuation  of  a  Headache, 

or  falling  when  I  had  expected  a  ri^c;  and  then  on  aubaequent 
e-vamioation  of  the  blood  and  urine  I  have  seen  that  eojoe  other 
force   had   moved   the   uric   acid   m   the   direction   I   least  expected. 
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Fip.  11  ihowft  the  flatl^ning  out  of  iha  cMrves  dunug  tho  low 
^loretion  of  unc  acid  which  lollows  for  Rome  davB  after  a  course 
of  sabcylat^H-  and  a  very  Glmilar  eff^at  can  b^  produced  by  a 
fourse  of  nikali.  And  an  thi^  Arh  it  Jihu  ntiowh  n  fliK'inArion  in 
excretion  wit  It  elow  ciapiJary  ctrc^ulatioa  and  higb  Mood  pressure 
in  the  eycning,  producing  a  alight  headache  and  a  pube  of  ftl5. 
and  daring  this  the  Wood  granuka  rose  to  the  rflalioii  of  one  Co 
four  red  ceUe  :  sui^b  a  fluctuation  and  hcadaeh?  being  a  comnioa 
result  of  the  oacUl&tioiu  in  excretion  which  follow  the  use  of 
these  powerful  extretant^.  In  this  fipurp  th^  middle  curve  is  that 
of  the  diftmetcr  of  thv  radial  arlcrv.  an  obtained  by  Dr.  Olivefs 
arWriometrr  ia  phice  of  the  sphygmometer  curves  in  the  other 
figures;  though  the  sphygmometer  ehowa  the  lluctuationa  better, 
and  tlie  errors  with  il  are  ri-latively  less,  as  pointed  out  by  tt8 
inventors.  There  is  another  in^trutcent  (namdy,  the  thermometer) 
which  will  rorroboratp  thesr  result*  in  the  cft*ie  of  the  Blnwjng  rjf 
the  capillary  reflux  »iid  llie  high  rise  of  blood  pressure  x^hich 
correspond  with  a  headathe  ;  for  thto  give*  the  test  which  Marey 
originally  pointed  nut  as  the  sign  of  contracted  nurfm^c  vessels  lit 
is  reiilly  the  sign  1  think  o1  obstructed  eapillariefi,  and  oj  capillariey 
obfttructpd  by  uric  arid,  for  uric  ^gid  will,  for  reawons  whic:h  I  hope 
my  previous  leaeirches  have  made  obvious,  obatruct  i<i  a  preatpr 
e^nt  the  vfcm^ts  o£  the  faQV^al  F"'^'*^'-  "^d  p-jct.regii[jgs  and  lo 
a  leas  extent  thoae  of  the  deeptir  tissues).  This  sign  consiflta  of 
a  wide  acparation  between  the  temperature  in  the  mouth  und  that 
In  the  rectum,  and  in  headache  and^  ■similar  conditions  of  collfemiii, 
we  tind  a  larger  diatance  than  uqual  gepixrarJng  the  tFmfpraturp  in 
the  month  friim  that  in  tjl^i*^  reftum.  Thua^  op  an  evening  when~ 
there  wa»  br-adache  witli  curves  similar  to  the  above,  the  temperature 
in  the  moulh  was  1^7"^,  and  in  the  rectum  i»8'+>,  a  whole  dc^^rcp  . 
apJirc ;  but  on  the  foUowmg  evening,  with  normal  euiyea  at  the  * 
same   hour»   it   waa   in  the   mouth  98*0,   and   in    the    rectum   fi8'4, 

leaa   tlun    half    a    jggn^    flpjrt 

ivc  long  known  and  pointed  out  that  I  could  produce  a 
heada<chr;  at  will  bv  causing  similar  fluetuations  in  the  excretion  of 
urifr  nctd  :  buJ  by  watching  these  morning  and  evenjap  fluelua- 
tiona  one  sees  much  more  clearly  than  wae  formerly  possible  the 
real  relationa  of  cauee  and  ef!eet,  and  obtains  a^power  of  ^^ontrnl 
which  is  rorrp*([iondinfllv  greater  and  more  exuct.  Y'lji.  43  Miowa 
the  eflcct  of  a  rise  of  temperature.  Here  on  the  23rd  and  24th, 
thi;  eurv«B  of  capillnry  re6iM  atid  after-image  are  fairly  normftl : 
bnt  on  the  morning  of  thr  2.3th  the  temperature  in  the  mouth 
16 
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was  99-6*^,  and  this  sufTlced  to  keep  the  oapiUary  reflux  as  quick, 
or  slightly  qiiicker^  than  on  the  previous  evening-  Here  again 
the  thermometer  would  have  corrohorated  our  results,  as  the  tem- 
peratures in  the  mouth  and  rectum  are  close  t<^ether  with  rising 
fever  ;  and  another  very  common  concomitant  result  testiff  ing  to 
free  oapillaries  in  the  kidney  is  a  diureais. 
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Fio-  43. — CcavEa  of  AFTEa-tHAQE  and  Capiixahy  Rkplui  showiho  Erwatm 
OF  Risk  of  TauPEBATuaE. 


I  have  made  observations  on  a  large  nomber  ot  people  with 
regard  to  the  physiological  fluctuations  shown  in  flg.  38,  and  as 
ail  I  have  observed  practically  show  the  same  thing  I  have  not 
kept  records  of  the  results;  anyone  can  duplicate  these  resulte  on 
themselves,  ot  some  of  the  modifications  shown  In  other  figures; 
and  pathological  conditions  of  high  blood  pressure  snoh  as  Bright^a 
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disoaae  tcn'l  to  show  higher  lilood  prcoaurOi  slawFT  pubi-  va-to  nnd 
slower  capillaiy  r^llux  m  tho  moraing,  and  lower  tilcHid  preasuro, 
qtiioker  pulse  rate  and  quicker  cftpilliLry  reflux  in  thfl  evening :  and 
the**  fluctuations  have  no  doubt  exiictly  the  same  causutiou  na 
the  similar  oiiea  of  physiology.  fjiiuI,  Uks  thfiBu  tkho.  can  hs  cou- 
trolled  to  a  vory  large  extent  by  diet,  we&ther>  clotluog.  and  dnif^fl 
of  one  kind  nad  another  which  Inflncnco  the  qoantitj  atid  oolu- 
bility  of  tiric  acid   in  the   blood. 

These  teat«  then  are  praotically  measurements  of  the  Amount 
of  uric  acid  in  the  blood,  and  tbey  arfi  accurate  enough  to  corre- 
spond to  tbf!  well-known  diunial  fluctuatzons  in  the  excretion  of 
thU  subdtanGe,  Mid  the  modifications  that  can  be  produced  in 
these  by  diet,  by  weather,  and  by  dru^s ;  and  atill  more  clearly 
do  they  show  the  great  pathologieal  alterationa  produced  by 
Brighton  diaetuw  on  the  one  band  and  fevar  on  the  other.  The 
resulte  obtained  with  thode  teetd  oan  be  corroborated  if  necessary: — 
by  the  direct  examination  of  the  granules  in  the  blood  itself;  by 
teating  the  honrly  excretion  of  urie  acid  in  the  urine,  vbich  I 
have  already  sbown  (tig.  21),  corresponda  from  boux  to  hoar  with 
the  number  of  granule;  in  the  blood;  by  measuring,  the  hourly 
excretion  of  water  in  ths  urine,  the  water  erpired  from  the  lungs, 
or  the  distance  between  the   Lemperature  In  the  mouth  and  rectum. 

Thus  fig.  4-^  ahowa  the  excretion  of  uric  acid  over  eight  daya, 
the  blood  presaure  and  capillary  reflnx  curves  night  and  morning 
over  the  same   period. 

To  the  left  of  the  figure  we  see  that  uric  acid  is  high  and  the 
blood  prefigure  and  capillary  reflux  are  olao  somewhat  high  in  the 
morning. 

On  the  I8th  a  drug  causing  retention  of  urio  acid  u  given  and 
uric  acid  falla  decidedly,  and  there  iB  a  very  low  blood  pressure 
and  a  quick  capillary  refluK  at  night. 

On  the  following  daya  the  evening  falla  of  blood  preseure  get 
leSK  and  lefls  marked   while  the  nionung  points  fall  somewhat 

The  21al  is  the  i^t  day  of  the  drug,  and  on  the  2'Jnd  the  uric 
acid  haa  again  risen  to  ita  height  at  the  baj^inning  of  the  figare. 
With  this  the  morning  points  risp  a  littlu,  especially  on  the  23rd, 
the  morning  of  the  32ad  being  still  Homewhat  under  the  inlluenee 
of  the  drug ;  and  the  evening  oE  the  22nd  ahowa  a  relntivflly  dimin' 
i»hed  fall  pointing  to  an  fnereftsed  flxnn^tion  ol  uric  acid  that  day 
and  evening,  and  on  tbe  morning  of  23rd,  that  being  the  first 
"alkaline  tide''  in  which  the  excretion  of  uric  acid  really  got  free 
from  the  drag. 
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A  aimitjir  though  more  marked  dimiautioa  of  the  evpa\n^  fikll 
vith  a,  plu-i  cxctetioD   of   uric   add   in  set;ii  in  Rg.   40. 

The  meaning  of  the  Hgurc  aa  u  whole  is»  1  think,  that  the 
retentive  dru>£  alfccFcd  cspt^oiallv  the  ovcdiq^  hours  b««auae  though 
lak^Q  in  th-?  moromg  it  came  too  lat*  lo  affect  more  than  a  portion 
of  the  alkaline  ride^  hi>ni:-e  the  low  fall<i  in  the  eveninga  at  the 
beginning  of  the  figure,  Lat^r  nn  the  evening  falls  heoame  lean 
mwked  hecftuse  the  urio  acid  accumulat^^d  ond  tended  to  ovptflow, 
AXkd  when  the  drug  woa  t^kkca  off  the  evening  fall  very  greatiy 
diminiflhcd- 


Fia.  13.— 0unvE9  OF  Btoop  PnBssma  akd  Capilust  R«p[.t7K  is  Rklatiijh 
lO  VHK  Cdayc  or  Uwo  Aqih  ExonEnoir  Oteil  4  dEaii:^^  or  Datb. 


T  woB  eatimatiog  the  lilooil  ^raniJcB  evsry  morning  about 
10  a.m.  diirmg  the  period  of  ihia  figure,  and  1  omit  tJieJr  curve- 
in  order  to  avoid  makia|E  the  plate  too  cofflplox^  but  it  ifi  very 
ui^arly  identical  with  the  urle  acid  tis  the  granules  were  at  their 
lowest  I  to  18  on  the  iK^th,  and  at  their  highest  1  to  8  on  the 
22i]d   and   -23rd, 

Here  the  granulca  corroborate  the  circulation  curves  ol  tlwr 
2^(rd  and  show  that  there  waa  u  Urge  qui^ntit^  of  uric  ncid  in  the 
blood  on   the   morning  (A   the  :i5td,   but  that  it   was  diminighed 
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lnt?r  on  !□  th«  day  and  cspccinUy  la  tho  evening,  bo  th&t  the 
excretion  iar  the   whole  Iwt'nty-Jour  hours  fell  coufliderably. 

The  inoHt  lEHeful  of  all  thf^^e  IprV*  tiet^kiuw  of  it.n  Himpliritj'  and 
the  mpid  way  in  which  It  ca.u  be  used  In  f;aHO  aher  L&ne  at  the 
rot*  of  from  2  to  4  io  a  iLjiute,  ia  the  capillary  reiiux.  Fordaily 
ctinical  work  it  proctJc^CkUy  rei|tiirca  no  iofltrumenb.  as  the  hubit  of 
oountjng  hulf  aecondfl  with  siifQciect  !iec<iiruey  b  easily  acquired^ 
mnd  il  1^  poa»iibl»  [o  march  Jl^^^'ll  the  side  of  a  ward  up^ndiiif  lesA 
ihaD  ImlF  a  minute  al  ea<;h  l^cd,  and  to  separate  out  on  the  one 
hand  the  coa^  of  fever,  aod  an  tho  other  Liujas  of  post-EcUrib 
eub-normfll  tcmppratua^,  high  bicvod  prpHeurc.  Bright'^  diacafic,  and 
diabet<<fi,  all  of  which  are  tonditjoua  ol  defective  {becauso  ohetmeti^d) 
capillary  circulation,  the  defeerive  combustion  xnd  high  blood  prea- 
suri'  being  Ihe  rcKult  of  thi-i.  If  there  were  a  caae  of  Raynaud'a 
dibeae«T  the  reault  might  be  ntill  more  marked  than  io  any  of  the 
ftbove.  When  uaing  ib  foi  palholo^  also  we  must  hear  in  miad  that 
children  are  rather  slower  than  adult^Sn  juat  as  they  have  generally 
more  j^rannleb  in  their  blood  und  mure  utlc*  ai^id  in  their  urine 
than  adulta  have.  Also  that  the  quick  reflur  of  ffev<!r  may  he 
slowed  Homewhat  by  the  prp.sente  of  eotiditicinJi  of  clvspncpa  and 
cyanosLb,  its  tttese  tend  to  iacreitAe  the  uric  acid  in  the  blood  and 
uricf,  ^us  ^ntaf^ooifling  to  some  extent  the  eflect^  of  fever,  and 
HlowiniE   to  a   corteaponding  extent   Ihe   capillary   retlu^, 

1  will  juiit  gtvo  a,  few  notes  of  a  ca^e  to  dluatiato  this  point. 
Emily  C,  age  19,  auifering  front  advanced  mitral  constriction  and 
mfareta  in  the  lung**,  fon-iiiderflble  dyfl[jnn»a,  expeetoration  aUghtiy 
blood-stained. 

Temperature:  great  diurnal  variation,  99  in  morning  to  10^  and 
Urj-^  in  Ihc  evening.  PuJae  ItX);  reapiration  40;  capillary  reflus 
7   to  «  ;   blood  preesure    lLt»   to   13U, 

Hi-re  ihe  dyspno?a  caused  a  tifte  in  the  alkalinity  of  the  blooil 
and  Hooded  it  with  uric  acid  in  spite  ol  ihe  rising  temperurni^, 
hence  the  Diornicg  eolLamia  was  great  uud  kept  tlie  tempetature 
down-  In  the  evening  with  lean  oollccmiu  aod  higher  aoidity  it 
row  decidedly. 

Afi  A  result  of  this  coUi^mia  we  hod  dow  eapillary  reflux  und 
high  hlooil  preasure  in  epiic  nf  fever,  and  if  the  temperature  in  ths 
moath  and  rectum  had  been  eompared  as  1  have  olteu  done  in 
auuiUr  cuB«8,  but  did  not  in  this  special  case,  they  would  have 
b«:n  found  several  degrees  apart,  eapej-'iaUy  with  the  lower  morning 
tcmperaluru,  showing  thai  the  mouth  temperature  was  lowered  by 
nt^truction  of  capillary  vcBsels  of  which  the  slow  capiHary  reflux 
•ud  the  high  blood  ptesHurL-  were  the  other  aigna,  . 


:   (1)   rntdoB  vi   ii|*iiiii    tna   obametm  hf 

tk0  bMH  «•  tW  11— ■!  hAcl  I  h^  nnB%  u  «rt>«aftlf  po4 
JllUatiM  of  tUi  is  A  palni  (^  apd  lOf  ■nder  my  cfttv  ■! 
tb»  MMMpc^itAD  Hwpiul  IB  tLc  Urt  Maffv  of  ri^nuoAtic  noiW 
eofdk.  Blie  h*4  u  a  coDiplmUoB  tkrombons  ol  some  ul  t^ 
v«tA«  <m  die  kfe  ei^  of  tfce  Dedc  eaui^  ^mo^  other  tlui^ 
(Vdca*  ftSid  venoD*  coogetfioti  of  tbe  Ml  aub  ;  ukd  tbfn  ti* 
hm^phyaicUo,  Dr.  J^nkiiw,  notirad  that  her  capilUry  reditu  wu 
■lover  in  tji«  right  unn  thaa  in  tht*  teft.  atxi  I  then  found  thM 
it  Miui  1)  in  the  right  am  (that  U,  eW  b^.Auae  of  ityspctfa, 
cymutmm  arjil  Runoral  UJiire  of  the  cLrculAtion)  nod  ti  in  th^  kft 
n«irv  tibiHk  fin^wiiin*  v/tm  low  (only  7ir  to  SOJ,  t>ut  ib^re  wm 
[iri^ttATit   ivll   fhv   I'l^ruJitioiiJi  of  nnpillary  cirr^ulaTion   thul   t^'ouM   bAVs 
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produced  high  blood  presaure  ii  the  heart  had  been  equal  to  the 
tuk.  TTiB  slow  reflux  in  the  rrght  arm  was  due  tc  the  ciollaimiEi 
of  low  nutrition,  oyanoBiii  and  dyspaccan  and  i\\\s  wa&  very  dib- 
tjnctly  quiakeoed  in  the  left  arm  hj  venous  congeatioD,  due  to 
the  tbrotnbofiis,  1  use  the  test  uJso  with  ooufidoam  in  the  out- 
patient room,  where  it  enables  me  at  once  to  pick  out  caeea  of 
high  blood  pressure  and  Bright'?  diEeBso^  or  to  eay  when  fi  tero- 
peraturt-  ought  to  bu  takf^i],  or  whers  a  cOHl-f!d  longui!,  or  a  pulse 
perhapei  quick  Itom  momentary  ezcitem^nt,  oik  not  Hccompanlsd 
by  any  fever. 

The  t^^at  ia  thus  of  wide  clinical  value  quite  apart  from  the 
fact  that  it  in  a  guide  to  tho  blood  presaure  and  its  cause — ttie 
amount  of  urtu  acid  in  the  blood.  And  when  we  realise  that  the 
defective  circulation  which  we  can  thus  see  in  front  of  ua  is  a 
correct  inde:>c  of  th«  cmuditioa  of  the  whole  body,  from  the  highest 
capillaiy  ia  the  scalp  to  the  lowest  in  the  eolc  of  the  foot,  and 
the  deepest  In  the  liver  and  kidnej',  we  can  nnderstand  at  least 
in  part,  on  the  one  hand,  what  an  immerwe  pawer  is  thus  eiertM  by 
uric  acid  over  the  circulation,  natrition,  and.  function  of  the  whole 
body  and  all  its  tifiauea,  and.  on  the  other,  the  way  in  which 
it  controls  the  intravacicular  pressure  and  the  work  of  the  heart ; 
and  partly  through  the  capillariofl  and  portly  through  the  blood 
preeaure,  dominates  abo  the  function  end  nutrition  of  the  great 
nerve  centrea.  Uric  acid  \s  thus  proved  to  be  a  cauao  not  a 
cuusequcnot^  and  the  uric  acid  hea<lnche  the  epitome  ol  a  wide 
field   in   pathology. 

The  oBQociation  botwcen  high  blood  preaaure  and  a  largo  qxctej- 
tion  cf  uric  acid  in  the  urine,  first  observed  in  This  dieeaae,  ia  but 
cine  instance  of  a  general  law.  The  headache  ir^  the  luecbaniual 
result  nf  high  blood  pressure,  and  this  again  is  the  mechanical 
result  of  ctbpillaried  obstructed  by  colloid  uric  acid.  The  low  and 
falling  uxea  which  accojnpfl"^  tttif_bigrtJ^^^''  j^  ^^^  ^^^  intimation 
of ^d  defective  oombuatWiLito^t'jA^a.eja^cJ  in  which  t£e  untreatod 
headache  ends. 

Now  that  we  know  the  reUtion  of  blood  pressure  to  uric  acid, 
Bixl  tha  relation  of  uric  acid  to  age  and  time  of  life,  we  can  sketch 
out  til©  relation  of  blood  pteasure  and  circulation  to  time  of  lift 
in  very  few  worde.  Lifn  may  be  for  tbia  purpose  divided  into 
four  fitagca:  (I)  high  nutrition  and  rapid  metabolism  of  growth 
up  to  i;J  in  girls  and  10  in  boys,  sec  fiy;.  Hit»:  {'2)  slackening  of 
mutalHtlism  and  iiuLritJuu  ut  ihv  end  nf  growth,  17  to  25.  most 
niarke<l  in  girls;   {Z)   mainl^nance   of  good   nutrition,   prune  of   lEt« 
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And  after,  2^  to  jO  or  55;  {4)  decline  of  life  to  old  uge,  oo  to  7^ 
and  after.  Period  Dumber  (J)  is  a  time  of  retention,  )>eriod  (2) 
ia  a  time  t»f  psces^rvi*  excretion  followiDg  it,  period  (.3)  i*  n  limp 
of  renewed  reteuttuUH  uiid  ptni>d  (4)  us  n  timv  oE  final  fxcen- 
«VG  excretion  from  the  ettiroii  formed  in  ('^),  Th«re  &re  ihus  two 
retention  periods  0)  on*l  f-^)  and  two  collipmic  periods  (2}  and  (i). 
We  aUall  tini  that  the  two  great  ^oupe  of  diseasei^  iu  the  main 
eorreapond  with  these,  Tn  number  (1)  (ehi)dbood]  u-c  have  low  b!ood 
jiTfi^suren  retrcntior  of  uric  atiid,  and  high  blood  quality  frtini  active 
metabolism  with  high  acidit>%  iu  association  with  auch  diaeasei^  as 
acute  rheumatism,  acute  bronchitLB  and  acute  akin  dioeaaes — ducaseo  of 
the  retention  ^Troup  {see  pujfoe  ir^4  and  1'^).  In  number  [2)  period 
we  get  collnmia  from  the  p&w4ugc  into  Ih?  Uood  of  the  uric  aetd 
retained  in  numhi^r  (1)  {>eriod,  and  the  ditieaBBa  of  this  second  period 
are  colhemic  diseases,  auch  as  chloro^^i^,  anuemia.  lieailache,  rpilepi^y, 
hysteria,  aatlima,  Jepresaion  ^ad  riuitidif,  with  high  blood  prosaufe.  In 
number  {^)  Atofie  the  coilicmic  diseases  pasa  off  and  we  get  again  those 
of  good  nutrition  and  reteatron  of  uric  add,  euch  as  pout  and 
rheumatiem  in  one  form  or  the  other,  with  diminishing  ani^mia.  In 
number  (4)  alAge  we  get  again  the  results  of  th?  retention  of  uric 
ariil  in  number  (>l)  stage,  which  paasRs  into  the  blood  and  produces 
eoUiemia.  high  blood  preeaute.  iacrcaHiag  anemia.  depresEiioti, 
i^uicide,  pernicious  anremia.  Bright'^  dii^ease  with  all  its  terrors  and 
dangers,  jijlycoBuria,  diabetes,  obesity  and  all  defeelive  combustion 
diseases  of  the  final  coIJa>mie  period.  The  collfemie  diseases  of  the 
aeconci  fltagp  arf  proporlionnl  to  the  introdiictioTi  of  food  poii^ofifi  and 
to  the  rotentiou  of  uric  acid  in  number  (I)  stage,  and  aLinJlarly  the 
collcDmic  diseases  of  number  (4)  atAge  arc  proportional  to  the  intro- 
duction and  rei.ention  of  uric  ac^d  in  number  (''])  atage. 

These  great  rule>i  hold  in  all  oaaes,  but  there  w^UI  of  necessity 
be  small  Individ  ual  variations.  The  high  blood  pressure  and 
smemin  of  old  ^ige  are  the  exact  parallel  nl  thn  high  bhrod  pres- 
sure and  chlorosis  begmuiog  at  17.  Iu  both  cauv!^  the  colhemio 
group  of  diacQaea  is  proportional  to  the  retention  which  has  taken 
place  in  the  prL»oeding  period,  ae  well  ae  to  thp  fall  of  nutrition 
which  preuipitatea  the  eolhpmia,  Thua  in  old  age  the  neverity  of 
Doltffmic  diseases  is  proportional  juirtly  to  the  failure  of  nutrition 
and  partly  to  the  amount  of  uric  acid  whicli  has  lieen  stored  in 
number  (-3]  stage.  We  thus  eee  the  cause  of  high  blood  pre4suie 
in  every  period  of  life  m  which  it  occurs,  and  we  can  eee  that 
vascular  strain,  degeneration  and  atheroma  are  the  results  of  this, 
and   ihar   they   come   early   or   late   in   life   in   accordanct?   with   the 
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high  Mood  preeanre;  in  Lhose  who  Live  all  their  liie  on  a  uric-acid- 
Jree  diet  thej-  will  vatne  latp,  vpjy  latp,  pprhnpH  not  at  all,  in  the 
firnt  hundred  years.  On  Iho  othpi  hand,  ij  a  [jutitiit  suffers 
bndly  ia  stage  (:2)  and  gets  Bri^ht'a  diaeaao  he  wUl  aiuo  get  very 
high  blood  presflLire,  arterial  dttgetieralioD  and  its  reaultsi  nnd  diet 
alone  inakes  the  difference  hctween  the  one  extreme  and  the 
Pther,  Those  Aiifier  moHt  in  Atfi,ge  (2)  who  introduoe  moat  In 
itage  (I),  f.q..  publii:  w:hcio}  hny*4  from  thi'  uppi^r  clavtfif^  ;  and 
thoee  9uScr  moiit  In  stage  (4:)  who  Introduce  and  rctaut  moat 
jn  stage  (3),  and  stage  (3)  ia  twice  as  long  as  stage  (l),  so  that 
a  greater  retention  lb  possible  in  it,  Reaultti  in  individual  oaBQfl 
will  vary  to  soaio  extent  with  NUph  things  aa  digestive  power, 
activity,  dinmt4.\  and  F^xpc^iire  to  heivt  and  nold;  but  tTie  great  rule 
ta  the  asme  for  all,  and  ii  the  factors  ore  known  we  can  foiet'cll  the 

The  reality  of  our  U  nowlodgc-  le  teatitied  by  the  power  wo 
obtain  to  control  urio  acid  and  all  it«  effects;  and  vjt-  tian  demon- 
jtrate  that  it*  tonHol  over  the  capiUnn^  cirfulHtiun  of  tht'  hofly  h 
kplet«  that  any  accurate  record  of  that  circulation  ia  an 
of  the  quantity  of  uric   acid  in  thfr  blood  and  urine. 

An  regarda  the  abglu-^r  phyaiological  alt-^rationij  of  the  capillary 
reflux,  such  as  those  ahown  in  lig.  '^^  I  choold  advio^  that  the 
capiUary  dynamomet<^r  and  the  metronome  be  uaed  to  eatimate 
them  ;  but  for  woU-markLHl  pathologieal  t-ondiliocfi  such  a»  acute 
f**^'er  on  Lhe  one  hand,  and  post-febnlp  conditions,  Bright'a  disease 
and  diabetes  on  the  ollitr.  the  point  of  the  hngcr  and  toere  countr 
log  half  seconds  arc  amply  sufHcient  to  ditmou^tiatc  the  dif!crvncffl« 
Stili»  for  accurate  comparative  work^  it  is  alwaye  better  to  use  an 
Umtniment  giving   a   constant   surface   and   a    measured   ptcHfiure, 

We  learn  from  this  chapter  thot  when  we  measure  any  cireu- 
Ifltion  condition  wh  of  nt»rewsity  meaEure  at  the  same  time  the 
quantity  of  nxie   acid  In  the   blood. 
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CHAPTER    VI, 


HCADACBB. 


Tbe  hewUcbe  Hhkb  1  Lave  venlined  to  call  "ike  Uno 
Hca^iactte '*    from   th«   resnJt   of   my  inveeti^aticii^  as  to  lU 
tioD.    U,   I    bcUcv«,   tbo   same   thing   us  uugriiiDGT    [ni>f;rim,   sick 
bilious   hftxlache,    for   an    aocounf    of   tli«    history  ^   Bymptoms^ 
^xektionships  of  wbich  to  other  diaeasna,   we  owe  so  much  to 

And,    »A   before   mentioned*    it    nA«   bis   most   intereatiag 
whiph   tum^   m7  attention   to   the   urino   as   a    possible   soar^ 
iniornmtioD  &$  10  tbe  gouty  r«lAtiozi3hip«,  and  ao  as  to  the 
tion  of  rh«  beftduibe. 

Thp  iHiintH  about  this  hi-jiilActir  wbiirh,  to  my  mind,  b«vt 
to  difltingutEsb  it  from  otbrra  are;^l)  ite  periodicity;  it  oectin 
in  a  wodc,  fortnight,  month  or  Longer  period,  for  many  ytai^  or 
for  the  vrhoU  life  of  a  patient ;  it  tends  to  be  more  frequent 
sflvt^re  in  rhe  ^ring  and  patIv  summer  (see  fig.  4),  and  in  vi 
tt  jiltnmJi  always  att'ends  the  menstrual  epoch  (see  figc  31 
32);  when  piosent  it  tends  to  be  wonit  at  iboae  bouia  of  tbv 
in  wbich  the  excretion  ol  uric  acid  i^  normjiUy  great«et  (mo 
ftud  ^);  (2)  it£  duration  h  generally  under  twenty-fo'ur  hoQPr 
thougb  in  exceptional  cA&ea  it  may  laat  for  fr>ny-eigbt  houn 
patient  goes  to  bod  with  a  more  or  Icm  sevnre  hoadache, 
wakee  in  the  morning  free  from  it.  This  ^boit  duraliuD  is 
gTfut  diaguostic  unportonce  in  distinguisltiug  it  from  tbe 
(loattnuuus  headaeh«fi  suofa  as  those  due  to  neuralgU  or 
oiania]  diaeaso,  whit^h  oftfm  Liat,  for  days  or  v.eekn  u-itb  little 
uo  alteraUoo.  The  uric  acid  1]«adai^be  is  due  Ci  the  passage  td 
an  excees  of  uric  acid  through  iht*  blood  ;  but  ap^irt  ffom  organic 
di»uLBc  this  (urie  acid  coUo^miu)  c&a  for  ohvioue  reaao&fl  only  Uai 
a  fi>w  houra:  the  urie  aoid  13  erentualiy  all  cjteretod,  and 
heajiache  paB««s  away  with  it. 
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The  eye  sjinptomB  t>f  thia  headache  vpliich  have  abo  bccc  civie- 
foUy  doBWibed  by  Livening  have  only  ofi«ted  me  oocaoionally,  but 
have  been  more  marked  of  kte  yeera,  when  the  headaches  have 
been  both  lets  frefjuent  und  leaa  ^v^ie  then  ihey  were  Ifi  or  20 
yean  ago. 

Theii  meet  freijuent  lorm  in  myMlf  la  that  of  huding  half  &u 
object  blurred,  as  the  upper  or  lower  half  of  a  picture  or  the  right 
or  left  hand  eide  of  a  page;  I  have  olao  very  iroquently  had 
fliekeriDg  as  of  a  fortlficatioii  pattem,  or  tike  the  Dashing  of  light 
on  quickly  ripplirg  water,  and  this  more  often  at  the  right  of 
the  field  of  vision  fhan  I'Ufiwht're-  On  the  oUiPt  hiiad,  both  my 
children  auifei^  or  did  mifier  from  thia  headache  till  cured  by  diet, 
and  in  them  the  eye  symptoms  havo  been  the  rule  rather  than 
the  oxccptionT  ao  that  they  themgclvea  difitiugulBhed  febrile  head- 
ache* such  aa  that  of  iofliienis  by  the  nhseoce  of  the  eye  aymptomfl. 


Fio.  H. — I'uLflG  TRAcrjfo  OF  Kiaa  Bi.oojt  \*»fs»t\m^  tit  a  Uiiic  Acid 

Heaoacuu. 


Ar  noted  by  L.ivem^  and  others  the  pulse  h  dow  and  of  hi^ 
lensicn  (see  tig,  44),  tkie  surface  and  ejctrcmltiea'  aie  cold,  acd  the 
i^mprratnre  even  in  the  aiilla  is  subnormal.  Some  observers 
luive  noled  pulaea  d£  48  and  53  during  the  attack  {flee  Faggc^K 
"Medicine,''  ed,  2,  vol.  i.,  p.  784), 

The  t-onpi©  may  be  clean  or  aliphtly  fuired,  the  appetite  mny 
be  fair  hut  ifc  often  irregular,  a  feeling  of  cmptinesa  and  ravenous 
hunger  being  quickly  rei^lneed  by  a  feeling  of  diatenaion  and 
Mitiety :  in  fact  there  ure  signs  nf  dyspepsia,  though  they  ure 
oheu  iligiit.  When  thi^  headaclie  in  ievf^tr  llierr  may  be  nauaea 
OT  vonutiug ;  but  these  are  gcoorally  late  symptomB,  and  are 
abaerit   or   httle    marked   ^vhon   the   headaehe   fir^t   comee   on. 

The  bowela  may  be  regubr  and  ihe  motions  natufol ;  but,  com- 
monly, like  the  uppetite,  they  are  a  Utile  irregnlfir,  either  lUghtly 
rt'laxwl   or  slightly   ronstipateii. 

Tbv  uritie  during  the  attack  is  scanty  and  of  high  colour  and 
•p,  gx^ ;    thua  in  the  attiick  it  may  not  exceed  30 — 40  cc.  id  the 


^i: 


Ft.^  *i- 


rtZlXri  SSL'LXU    T«K    EXCU3ID3  Ol    I'lUC    .^(lU    PlLTJU^ 

a^ncra,  4x0  Arm 


U'/^^ 


U" 


li  tW  •cuitT'  miae  of  tlie  b«e<Ucbe  is  cArehilly  »rpArated  ham 
Ikftt  puBcd  betof  *od  >fter,  it  will  be  lonnd  to  conuin  •  r^ttm 
*Kotm  of  «hr  acid  kani^?  a  r«htioD  10  uwa  rarx-ing  in  dilWftfl 
CMM  from  1—2^  to  as  asch  ad  J  — 1^  «t  1^15,  and.  yattwif 
ftpnftkiii^.  tb»  greater  the  rdabvc  exc^«3  of  urin  Acid  aad  iW 
gT(«i«r  its  abeolatr  «ictetioD  prr  liour,  tfac  moft?  »ev«re  Uir  bnad' 
%chr;  lha&  wixh  a  iieAbacbe  1  find  'fi  gtB,  of  urift  acid  pf«  Imt 
and  iipvarda.  and  wh*ti  1  have  removed  the  h*adaohg  bf  afi4» 
III*"  ryir^tuiit  falU  to  -45  gr*.  p^r  hour  or  luv^  :  tlw  UIIM17  vtST 
nadf-rffLiing.  as  before  metil  ioned,  an  iuversA  rha&gi^,     Ftg.  4& 
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ot   nric   Acid  And  urea   on   nine  roiwftcutiye  daj».   oii 
of  vrbk-b  thrrc  vu  a  seTtre  beadaobe  lasting  uearlj  tlie  what« 
'four  houFn.     Th«  wav  iu   whicb  the  unc  acid  ruim  up  Apart 
WA    i£   Aril   aho^'Q.   and   it   is   ai&o   Been   that   the   uric   ucid 
—    tbe  ur««  on  «itch  of  the  ux  daya  precedJog  the  bead-  . 
and    if   wf   niH    togf*ihpr   the   amoiims   by    which    uric    acid   f 
of  urea   on   iheee  djiva  it  Hhow>^   that   th'irf   ^^a^   a   tot^l 
of  about  -4  KTa.,  and   ^bie  is  almo&t  exactJy  the  amouat 
icb  uric  acid  i^xcecded  ar^a   on  the  d&y  of  beadaclie.     H;Gn 
from    Dfvombt-f    1^8   to   January    I    uri-a    foil   tteadily,    uod 
liiB  fait  no  douM  acidity   woujd.f^^U  p-hp  Jo  a   corrosponding 
I.   and   the   r^aulr   of   thin   sooner   or   latc<r   was  suri?   |o   h<p   a 
a  rxcrvtion  of   urate  and  a  headache. 

nia  fi^rc  aliKi  vrf^ll  ilLii5trat«A  what  occurs  after  dGvctsL  good 
Of  any  other  causes  that  run  up  the  ictrodiiction  as  well 
ih*  formation  of  uric  acid  and  ur^a.  As  the  urea  und  acidity 
I  up  thv  patient  feels  verr  well  and  thinltB  he  is  all  the  belter  for 
,  brcaniw  uric  acid  is  hein^  retained  ;  but  na  uren  and  acidity 
B,  aa  th^  are  bound  to  do  later  on.  the  et0nd__uric  acid  is 
to  ccmo  OUT,  and  then  he  will  bflTc  head^rhe,  mental  de- 
,  or  other  disorder  a**  the  rcault  of  hia  m discretion  t&oe  tig, 
^  «Bd  JounviT  of  Pht/Bioiogrf,  vol  xv.,  plate  x-,  fig-  4). 
All  •O'TnlM  hjlkiusnew*  i*  pTaclically  folftemia,  for  anrthing 
1  qpeeta  di^estiou  (aa  iiiitating  or  indige&tibla  food),  nill  cau^p 
ilfaniua  aa  its  r«iult.  On  the  otliex  hand^  collsmiu  produced  la 
bcr  ways,  as  hy  futigue  <ir  exposure  to  cold  {fig,  40).  will  upaet 
0  eiivabition  in  the  stomach,  intestinee  and  liver,  and  eo  produoo 
and  biliousne^.  Here  we  have  a  vicioufi  circle,  dyn- 
fti^  pfivtiieinfE  rolhemia.  or  collfemia  producing  dvftpepvtia ;  hut 
^^HTf  r^  ikn  availttbte  uric  acid  (he  vicious  circle  in  broken  through  ; 
^■|ivpmu  oannot  produce  coUa?mia.  and  there  ^s  no  collremia  to 
rodsce   dyipep9La,   nod    then    both    headache   and  dyApcpsii^H   arc 

M  ta  cyidenT,    therefore,   that   we   can   not   only    exphtin   every 
IB  th«  raujtnfion  of  thi^  headache,   bat  can  Imitate  Kature. 
one   acid  and   urea,  and   produce   the   disorder   at   pleasure. 
wa«  the  trouble  which  ori^nated  my  rcacarcln  "la  relation- 
to  ffOdt  and  ila  aubaequenlly   diM^overed   relntion^hip  to   meat 
aarripg   to  dkreet   my   invest igaliouR.     Both   thetic   reUtionKhJpa 
be   cotnptefplv  explftired ;   thfit    to   gout  and    rhf<unnatism 
■imply   dur   to   their   common   connection   with    the   quantity 
W   arid    in    thv    body    and   blood,   and    that    to   amuial    food 
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depending  on  the  Eaut  that  nil  animal  eubbtancee,  ?£tractH>  aod 
infuaioriB  from  the  tiasuee  of  animals.  Ac,  contain,  and  CODSC- 
quontly  introduce  into  the  body  a  coDaidorable  quantity  of  urio 
acid  or  xanthine  compounds  equivalent  to  U  (see  fi^.  25  to  30), 
We  novi  know  that  if  «ufh  unimnl  liMues  and  PTtracla  are  left 
off  while  surh  vege table  alkaloids  erjuivaleDt  to  uric  acid,  as 
thelne  avd  cafFeiue,  are  aa  far  as  poseible  avoided,  the  uric  acid 
headache  (migraine)  with  aU  i^s  concomitant  eyioptomB  vatuahea 
from  the  life  history  of  the  individual  who  thus  changes  hia  diet, 
and  thia  aimilarly  includes  tha  ome  of  nearly  all  the  diaeaaea 
treated  of  in  this  hook,  so  long  as  they  are  functional  and  have 
not  become  orgauir   lind  beyond  all  cuie. 

Thia  koowledge  also  gives  ua  power  to  cure  the  hoadachc  when 
preaont  or  to  produce  it  at  plea&ure  in  those  who,  owing  to  the 
size  of  the  artoriefl  which  eupply  the  braic,  arc  anatomically  and 
physiologically  Auaceptible,  The  headache  ia  thus  seen  to  be  due 
to  poisoning  by  flesh  food,  nnd  tea,  and  to  be  mjjst  frBgii anlJy  met 
with  and  obvlotiH  in  th^ae  \\\i\i.  lii^ving  Urgfi  arteries  of  supply  to 
their  IjraJQ,  are  moat  affected  b_r  th«  high  blood  presBuro  which 
uric  acid  produces,  There  ia  obfiolutely  n«  anatomical  or  phyao- 
logical  dcicct  in  the  individuale  who  thus  Buffer,  on  the  contrary  they 
are,  as  bua  Frequently  been  lemarked  by  othera,  often  intellectually 
s\Lpuior  to  those  who  do  not  suffer, 

Tn  illustration  of  some  of  theae  points  I  will  now  axplain  the 
way  in  which  a  slight  oi  fleroTC  headache  may  be  brought  about 
intcntJonally  or  othcrwiae. 

And  hi^t  let  us  have  an  intentiona-l  headache  :  otir  problem  ia 
to  produce  a  fluctuation  in  the  excretion  of  uric  acid  bo  that  4  or 
5  gre.  shall  he  prevented  from  passing  out  in  the  natural  way. 
dall  be  relained  in  some  part  of  the  body,  be  dl&fiolvod  out  and 
again  enter  the  blcod  a  few  hours  later,  and  in  poBaing  through 
it  produce  liigh  blood  presaute,  headache  and  other  symptoma. 

As  above  mentioned,  the  hirgest  excretion  of  uric  acid  in  the 
twenty-four  hours  takes  place  in  the  aEkaUne  l^dn  of  the  mnrning, 
and  one  of  the  aimplest  wjiyn  of  pr^niijcing  a  fluntuation  in  encre- 
tioD  ia  to  interfere  with  the  natural  plus  excretion  of  the  alkaline 
tide  (ecc  6g3.  2,  5,  3Q  and  4.0).  By  giving  any  of  the  drugs  in 
the  list  of  bhoae  which  diminish  the  cTCcretion  of  uric  acid  such  as 
acidfi,  opium,  aiiti_pyrin,  mercury,  either  before,  with,  or  soon  after 
brealcfast,  a  certain  amonnt  of  urie  acid  will  be  held  bade  from 
exoretion  during  the  momlng ;  but  if  no  more  of  the  drug  in 
given  the  acidity  will  fall*  etthei  some  time  in  the  afternoon,  or 


DEADAOHB 


255 


I&  the  morning  of  ihe  next  d^y,  and  then  tbp  uiie  acid  kept  b^ck 
m  the  momiug  will  be  t-ukcMi  up  In  tht^  blood  aad  bi^girt  lo  paa» 
oat   hy  the  kidney,  and  more  or  Lcoa  headjLcLe  jLod  otber  dympton 

Atiother  v^TT  simple  way  \b  to  take  a  littb  opium  witb  or  ufter 
loQi^b  :  tbia  will  raiae  acidity  and  interfere  with  the  uric  ftoid 
Kicretion  of  the  early  afterooou,  aod  hoM  haok  Hoiue  uric  acid ; 
tbou  Qdt  dfiy  ihero  in  suxe  1u  be  aomo  p\a»  Gj^ctvtha  ol  urio  aoid 
with  alow  high  teaaioQ  pulae.  headache*  Jdc  In  the  early  alkahne 
bde  of  the   mombg   (lig,  35). 

It  must  clearly  be  understood  that  1  am  hare  epeakio^  of 
phyeiologtcal  conditions,  and  of  the  action  of  drugs  on  urio  aoid 
in  penoDft  who  arti  in  pprfr^ot  hi*Altb  ;  where  thcr^  h  functional 
disturbance  I  and  stilt  more  when  there  \a  organic  diseaise.  the  con- 
ditaonA  are  much  more  complex  {aee  chapter  v.), 

Sappoftn  only  that  a  patient  has  dyflpepeia  and  fails  to  abaorb 
htB  food,  acidity  and  urea  both  gee  [eu  and  leas,  and  a  lowered 
■cidttf  of  the  urine  may  conttnup  the  whole  day,  and  a  plus  ex- 
aoD  of  uric  acid  will  niault  for  tlie  same  pentx],  or  till,  as  the 
>tric  oocdJtioQji  iiDprovB^  fowl  ia  again  absorbed,  the  urea  ami 
•cidity  curT«s  liac  and  the  cicccaaivc  excretion  of  uric  acid  ie  put 
an  end  to. 

And  these  considerations  eipUin  what  ifl  «een  every  day  as  to 
the  effects  of  diet  in  preventing  or  producing  a  uric  acid  headache; 
.if,  saYh  a  patient  tiaa  a  sdJjglit  hi^adache  but  Is  still  able  in  t.ake 
well,  a  good  dinner  witb  a  Uberal  allowanco  of  ftine  may 
reroqvq_  hja  headache  and  make  him  feel  much  better  because  it 
(especially  the  wine,  see  fig.  g:^}  raiaea  the  acidity  and  clears  tlie  blood 
nric  acid :  and  this  rise  of  acidity  will  commonly  contmue  next 
morning*  and  he  will  feel  bright  and  well  uent  day  also  ;  but  if 
he  eata  and  driiJu  af  this  dirLnor  not  wiaely  but  too  wi^ll — if  be 
|.i«kea  ao  mueh  loth  of  food  and  wine  aa  to  ovoTpowcr  gaatric 
(CAtioD— the  effect  will  be  very  different,  digoation  will  cooBe,  and 
l>e  replaced  by  Qauaea  and  vomiting,  and  with  this  urea  and 
aridity  will  fall  and  the  uric  acid  will  soon  be  again  m  pxoeaa  in 
the  blood,  and  u  Revere  biiadaohe  will  uceur  next  mi^rnin^  in  place 
of  th*  well-being  and  brigbtueas  which  would  have  been  present 
if  tbe  stomach  had  not  been  upset :  lb*  aecond  day  alter  a  dinner, 
.however,  urea  and  acidity  will  fall,  and  then  the  headache  will 
retnm  ualeas  the  uric_acid  be  in  the  meantime  removed  by  a  few 
Amh  of  a  salicylate,  which  is  the  way  I  commonly  ward  ofT  tlie 
wil  f^Snota  of  a  dinner ;  but  the  heat  way  of  all  is  not  to  take  the 
diiuur,   or  to  refuse   its  poiao&B. 
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Ag&lti,  auppOM-  that  vse  have  organk  dbeaa«  of  the  stomatjh. 
such  as  okpr  or  new  growth,  the  iall  of  ufcii  and  acidity  vill  be 
oomtant  and  progrt*aivc,  Suppose  that  urea  falls  from  'M*  nn. 
to-day  gr&dunlly  to  4W,  3U0,  and  even  250  gn.  in  twentj-^fouT 
hourfi^  the  HcidilT  in  its  relntion  l^fift  would  snfler  a  correspond- 
ing diininutionn  and  the  eKcreT.icin  nf  iirir  itijd  wcmld  be  I'^mstantly 
larg«,  and  this  atate  of  thingo  would  go  on  UQtzl  all  the  atoieP  of 
urie  acid  in  the  body  were  exhauBt'Od.  or  till  aoniethlng  occurred 
to  raiae   Che   aeidity. 

Hence  it  conies  aboat  Chat  n  patient  »]o^ly  dying  of  wasting 
dJrt^flBP  will  excrete  for  weefcn  and  monthi*  nn  exiiew  of  uric  acid, 
and  if  thn  uHne  is  i.-xrtmim*d,  unr  ju;id  will  be  found  eonfttflntly 
above  ite  normal  relation  to  urea — 1 — S4.  And  this  wdl  continue 
so  long  Au  the  patient  ha,H  any  urie  jLcid  in  his  hodj  which  c&.n 
be  ^ot   into  aolution. 

Hence  it  come«  about  that  in  patients  who  di«  after  weeka  aod 
monthH  fif  wasting  distfuae  we  find  only  erosion  of  joint  eortilages 
hut  no  urateji ;  we  should  have  Found  the  mates  in  the  urinn  If  wt 
hod  looked  for  them  at  any  time  in  the  last  bis  wccka,  or  •tltn- 
tJoQ  may  he  called  to  the  uxcesBivo  excretion  by  the  occufrence 
of  gravel  or  calculus,  hut  if  the  same  patient  had  been  killed  six 
monthis  ago  by  acute  disfa^e  [an  pneumonia)  we  should  pfiibably 
have  found  tiiPiu  in  sit-n.  all  the  erohiouH  being  filled  and  pUstej^d 
with  urate,  because  ^"'"^ni?  '^'^  Vj^^  ■^■'iJieynl  t^p  flnntf  ff"'  tliere 
had  heea  no  alkali  to  waab  them  out>  Sir  A  tlarrod  rrcotdfl 
("  Gout  andHheumatio  Gout/'  ed-  iii.,  p,  4*17)  an  intiioate  rolaticn- 
i^liip  bAtwei>D  gout  and  «tone,  the  one  alternating  with  the  other, 
and  lhi'3,  from  ray  point  of  view,  itj  moat  simple  and  easv  to 
esplaiu,  for  the  wU-same  urii'  acid  whii^h  causes  ^ut  of  Uie  fihroua 
titwueJi  or  joint*,  when  parsing  out  of  the  body  through  the  kidiiey 
(jauflcs  grovel  or  stone  :  when  the  alkalinity  of  the  blood  is  lo*  it  la 
driveJi  out  of  the  blood  into  the  joints,  causing  gout;  when  tile 
jilkahnity  of  The  blood  la  hi^  it  U  taken  up  from  the  jointa  And 
fibrous  tiwues,  anil  passing  through  the  kidney  causes  gravel,  hence 
thejw:  (wtj  tondilioim  jtlti^rmite,  whnt  is  good  for  ike  one  l*ing 
bad  for  the  other, 

AVe  can  now  see  that  those  who  apnak  of  erosion  of  joints  M-ith- 
oul  uralo  deposit  as  "  rhenmiitoid."  and  the  aame  erosion  with 
iLtatea  a^  ''gout/'  are  t^ndeavouribg  to  make  two  diaeasse  out  kA 
different  stage*  of  the  same  procpn.*  [see  cases  in  chapter  xvi). 

But  to  return  to  the-  cauautlno  tif  headachi*.  [f  il  |?arii;nr  lias 
chronic  wa^tiDfi  dirteaae  none  of  the  clriiga  in   our  liat  will  be  ablo 
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^^^^^^^^^ii^^fljd ;  aeids,  cmium.  aotjgyrin— 
aiurr  pe  ovrJ'poVOTcd  by  the^oodjT  alkali.  Again.  wJiwi- 
the  diaiM&e  \s  odIv  fiioctiDiml  our  ^rags  m&y  still  ial]  tit  cUgcI  a 
eufw,  ^ithi^r  LecflUfte  tlio  faoctions  of  the  etomaoh  ar?  t<?n  much 
Dffiet  to  pprmif;  of  EheiT  being  absorbed,  or  because^  after  more  or 
leHA  absorption  han  gone  on,  the  ncide  aiy  or^r-powpred.  by  tbo 
iictJon  uf  til"?  taUflPd  tlirtt  ifiun^itfli?  alkalinity.  In  rlu>  o.aai^  ofHjiiiim, 
whiob.  I  believe,  raUea  acidity  by  acting  on  thir  inte^iiiefi.  delaying 
peristolaia  and  increaamg  abftorption  of  otid  pr(>dLiot«  of  digestion, 
it  K  obvious  thai  ejitpnaivp  n  lee  rat  ion  tjtav  produce  so  much 
dT&rrhfMi  that  only  :i  very  large  dose  of  the  drug  will  have  any 
tSect. 

Under  thcHp  or  fiinillnr  conditions  almoet  any  single  drug  iu  our 
list,  or  several  combined,  will  fail  to  check  tbe  plus  excretion  of 
ario  acid,  i»  to  remove  the  eymptomfl  which  are  due  to  its  excess 
in  the  blood, 

tn  the  above  rasea  of  very  chronic  pins  exorelion  of  uric  acid 
the  eicceo*  is  not  gem^rully  very  great,  and  though  tho  preHeucc  uf 
»ome  exGc»A  of  uric  acid  in  the  blood  is  constant,  the  i]uantity 
may  not  be  enouji^h  to  produce  a  distmct  headache,  eK<^pt  oow- 
«ad  then  for  a  few  houra :  but  the  patient  auffen  continuatly  from 
aom^  minor  ei^H  of  coltn-min,  of  u'hich  u'e  ahull  Bpeak  prcspntly. 
But  ^peulcing  ^pnenilly,  and  bearing  in  mind  the  abovf  cauaea 
of  failure,  a  ^r  acid  headache,  accompanied  by  a  plus  excretion 
of  uric  acid.  i:an  be  nJied  within  an  hour  or  an  hour  ^ind  a-lmlf 
by  anything  that  will  rtuiie  the  ncidity  oi  thm^  urine  or  otherwise' 
stop  tfie  pPua  oscfctrofioT  uric  acid,  and  if  m  any  (pvcn  ca^e  we 
toll  to  cure  the  headaehe  we  Ahall  find,  if  we  examine  the  uriae, 
that  Ap  have  also  fatlcd  to  raise  ita  acidity,  or  to  stop  tbe  plus 
cxcretioQ  of  uric  arid- 

We  can  now  c:cplam  all  the  main  flymptom^  and  charact«rn  of 
ibis  headache,  and  tir^t  its  periodLctty  ;  the  headaohc  being  a»  1  have 
anid.  due  to  a  Huetuation  in  the  excretion  ol  uric  acid,  the  firet  Mn^r 
ol  the  fluctuation  is  a  boldlog  b^ck  or  retention  of  urate  in  the  body, 
and  during  this  prot^piw  tbnre  will  be  little  or  no  urate  in  the 
btiKHJ,  and  no  headache;  on  the  contraiy,  tic  slgcH  will  be  iboBf 
of  absence  of  uric  acid  from  thr  blood,  just  such  as  are  produced 
in  the  Krat  stage  action  of  opium,  mercury,  cocaine,  lead,  zinc, 
afidsn  ka.  Tht^  patii^nt  aviII  ft^i^l  mure  thun  ui^ually  bright,  happy. 
cbv^rful  and  ^nergrtir,  and  thi^rt*  will  be  no  sign  whatever  of 
beadafihe :   and   it  dcpimiU   upon   the    length   ci   time   occupied   by 
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tbifl  proceae  of  retention  how  long  &n  interTftl  wiU  be  intorpwcd 
b&tween  adccofifiive  headaches. 

On  my  old  moat  (ordJimiy)  dJet  I  uaed  to  hayn  a  >niftiiiflhn 
Oflce  in  aevon  to  ten^fty^r  ttlUt  is  lo  eay,  in  five  ta  fleveo  day* 
I  bad  accUnmiAted  BuUicient  uric  acid  to  produce  another  cxcefisive 
eKdretiun :  on  my  praaent  diet,  I  not  only  form  and  introduce 
muvh  Icsa  uTic  acid,  but  s,fi  ooidity  is  no  longer  raided  b;  the  acid- 
foTming  oonatitueots  iknd  acid  saUa  of  Aairoal  food,  but  ratbor  kept 
donn  by  tho  alkaline  ealt^  of  fruits  and  vogctables,  noarly  all  tbe 
uric  acid  I  ioin\  and  introduce  h  at  once  extroted^  and  only  very 
ocoa^ionallj',  and  aT.  long  lutervala,  or  after  aomo  uivcfls  in  nitro- 
^triioua  food,  do  I  accumulate  unou^h  uric  avid  in  m;  body  to  produce 
iL  h<^AdticlLe  aa  it  passes  throuj^h  the  blood. 

Rut  tbc  lai^t  that  L  do  thua  occiL&ionuUy  ^ct  a  Kuadacbc  ahowt^ 
that  there  haa  btt^n  no  anatomioal  cr  pbysJological  chango  in  lay 
body,  and  that  we  tavo  only  to  intJod^l[^e  enough  uric  ooid  into 
rho   blood   (o   bring   it   \uu:k   again. 

The  onset  of  a  heodaclie  is  oftea  preceded  by  a  period  of  oion? 
than  iistial  mental  hriliiaocy  and  well  being,  thia  oorrc&pondiug 
^vith  tha  fluctuation  of  uric  acid  cicretton  whiob  procedea  (ha 
atl4iGk  in  nature,  just  aa  it  dons  when  an  atUck  of  headache  ia 
producGil  in  one  of  tb^  ways  above  mentioned,  and  6gH.  39  to  41 
rdt  us  ihti  exact  cnuaiUion  of  thiJi.  Exactly  thu  anmB  thing  bas 
been  noticed  to  occur  before  the  &t  of  epilepsy,  aad  as  we  shail 
ne^t  it  is  probably  due  to  the   »ame  oauae. 

The  rotation  of  headache  to  mcoatruiition  in  females  is  also 
easily  explained,  for  mi^natruation  ts  almost  ulsvaya  a  cause  of 
HO  me  bttio  goneral  disturbance  of  function  which  often  specially 
altcctH  thti  digeHtivu  organs,  so  thut  food  1;^  Ijikt^u  bndly  or  badly 
digi!6ted,  and  exercise  is  generally  deficient.  Several  ol  tboae 
eausea  combined  bring  ubout  aornf)  failure  of  nutrition  with  a  fall 
of  tiroa  and  a  corroa^nding  fal!  of  acldijy,  nnd  this  is  the  signal 
for  any  urio  acid  that  is  on  store  to  be  got  into  aolulinu  and 
flgod  the  blood;  hcnoe  menatruation  ia  commonly  aecom[mnicd  by 
a  lowered  acidity*  a  plus  cTCretlou  of  uric  acid,  and  the  ctlecis 
fif  ita  excess  la  the  blood,  such  aa  the  slow  high  tension  piileo 
aotcd  bv  Sit  W.  H.  Broadbent,  and  mental  dE^prosaton,  of  wbi^h 
1  shall  Bpeuk  later  ;  and  if  there  is  much  uric  acid  ou  storQ,  more 
ur  leas  s^vorr?  bcadanhe  or  an  Epileptic  fit  may  he  produced  (see  figs. 
31   and  :;2). 

The  rttasoua  why  the  headache  b  worst  at  the  Lours  of  uorccal 
plas  eJicretion  of  uric   aoid— that  ia,   in   the  perioda  of  low   ao^^j' 
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BJgtJjftjJiBlHi  liSd^tLDli — are  dow,  1  hope,  too  obviouA  to  need 
■ftSner  mentiott  ^^^jjjg,  and  when  the  kidoeys  are  normal, 
and  have  not  had  thrir  «Jkftliiiity  dimiuiahpd  by  local  inflammation 
<tr  diaeaae,  the  five  or  aU  grftlaa  of  uric  acid  which  ocuaainn.  u 
heB<Uahc  by  their  poaaago  through  the  \>looii  are  all  eiweted  in 
a  Jov_hoarSf  and  tho  hoodacht.-  aub9idos>  tbia  c^LpiAinicf;  its  uaual 
short  dm?atJoTi>  But  I  have  seen  severol  caaea  in  which  the 
attacks  of  TntgrAinp,  which  hnri  been  tn  aitendanoe  for  yeam,  had 
suddenly  bej^onm  more  Jre<]uent»  aevera  and  prolonged,  und  in 
these  caaea  further  iavi^tigutiou  has  often  proved  Uiat  Bright'* 
diaeaac  ha&  aupcrvcncd,  and  that  an  organic  causn  of  urk:  acid 
retonUon  had  bean  added  to  tho  original  funrlJotia]  oao  [aed 
chapter  xiii,). 

Ah  rogarda  the  causatinn  of  the  headache,  the  effect,  wliieh  we 
htive  seen,  that  anc  acid  exerta  on  all  the  vebbpIk  of  the  body,  ia 
c[o»cly  allif^d  to  that  which,  oecurtiag  locally,  h^s  been  supposed 
Ui  bt  the  caUBC  ol  the  [Jam,  Thua  it  has  been  auggented  hy  Du 
Bois  Reymoml  and  others,  quoted  by  LiveinR  (p.  2U5  ei  *cq,),  Ihnt 
the  headache  is  due  to  irritation  of  the  vasomotor  nerves  b  the 
reginn  of  the  (len'^ica!  sympattielir!  giving  rifle  to  contraction  ol 
veweb)  in  nerlain  areas,  followed  by  dihitatiou  ftnd  uongeaLion. 
which  producea  pain-  A  gam.  Sir  T,  Lauder  Brunton  (St.  Bar- 
tholamew^t  Ilaspilal  Reports^  vol.  xix,,  p.  'TO)  has  auggeatcd  ihul 
the  proximal  ends  of  certam  vessels  are  dilated,  while  the  distal 
ends  are  coniiaeted,  and  that  the  impact  of  the  blood  againNt 
the  routrauted  extremity  produces  pain.  1  think,  however,  that 
the  effects  of  uric  acid  In  obatruoting  the  peripheral  vesseU  ftod 
producing  high  blood  prrsaurc,  and  the  further  effects  ol  this  high 
blood  pressure  on  iha  lutraciaiual  ciroulation,  will  give  ua  a  much 
better  explanation  of  the  eauaation  of  the  headache  than  any 
more   or  less  bypolhetioal   irritfttion   of   (he  ctirvba!  sympathBtie. 

Taking  it  for  granted,  then,  af^cr  what  haa  been  aaid.  that  an 
excess  of  uric  acid  in  the  blood  docs  obstruct  the  capillaries  and 
cause  high  blood  pressure,  the  reiiearchefi  of  Professor  (jtashey, 
which  I  hjLve  quoted  at  length  in  Ih'ain,  Spring  and  Summer 
Niimbors.  ISEI3,  fthow  thui.  when  art^^riid  Irnaion  riwca  above  a 
iwrtAin  point,  the  prcsaute  la  tl^c  cIoj^  cavity  of  the  nkull 
bccomos  so  great  that  the  small  voiaa  on  the  convex  surface  of 
the  brain  are  compressed  and  begin  to  vibrate,  tho  blood  sircnm 
through  theai  being  greatly  lundered,  and  from  thia  more  or  leaa 
Alasia  and  hyperjtmia  reflLdt  in  the  vciaa  and  capillaries  behind 
tbi<  point  of  [^ompreasion,  wilh  general  excess  of  pitweure  in  the 
er^nial  cavity. 
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But  llie  prutjfija  does  not  etop  hore.  for  frofodflor  UrasJny 
furlhpi  aupgest*  tbnt  ab  tlie  cfrebro-spinftl  fluid  comes  from  the 
blood,  the  above  condition  of  Htflfii*  and  hyperemia  may  hrln^ 
about  an  inrrvase  m  its  i^uaotity.  and  &o  atill  further  iucreaa^?  ihff 
JntriLcranial  preasure. 

It  ftp  pears  to  me  thttt  auch  a  E^ncral  incccasi?  tri  pri^+^um 
ftotmg  within  the  unyieLdinj;  mombraaes  of  the  braiu  nrny  account 
for  the  pain  of  headache^  in  so  iar  as  it  b  bilateral,  and  that 
where  it  is  onilrttern!,  or  wpparently  affeating  cihiefly  tho  distrihii- 
tiun  of  II  single  Durve.  there  maj  be  tmsnc  cedema  affetting 
apcrjflLy  the  ahftftth  of  that  nerve,  due  to  the  changea  in  the 
GiTDuintionH  just  UB  the  more  general  increase  oE  eercbro-BpiouJ 
fluid  may  be  due  to  It.  And  we  may  probably  jiecount  in  the 
flam«  way  for  the  pnralyHia  or  parf*siB  of  o<?rtain  nerves  which 
aometimcb  oeoura  CDnteEuporaneoualy  with  a  migraine  (see  /jituce/. 
ifS'.i-'f.  vol,  iLf  p.  i'y.*)-.  and  stoais  or  thromhoaia  which  vould 
probably  produce  a?dema  end  pressure  hftve  been  actually  observed 
taking  phuT  in  the  veaask  of  the  retina  during  an  attack  of 
megrim  (see  arfk'le  by  Mr,  Stanford  Morton,  Opkrhttlmir  tfertftr, 
March,   mtO). 

V^p.  mubt  rcuit-mbt-r  that  though  fluid  preoaurea  axe  itjUal  in 
all  connected  tubcd  the  larger  the  artery  contained  in  rhe  dosed 
box  of  the  ykuli  the  ^rctiter  w-iil  he  the  eficet  ^vbich  ita  dilatation 
produces  on  the  other  eontenta  of  the  skuU.  Hence  perhaps 
those  with  hirge  ari-eriea  at  the  batie  of  the  bmin  mfiV  have  head- 
^ache  with  a  hlood  prepsurp  of  only  l^),  ntheri*  with  smaller  arteriea 
1/  will  oniy  have  it  at  UiO  or  18U.  Certainly  the  facie  axe  so.  and 
aome  get  headache  at  13^},  othera  net  tit!  ISO.  And  a  blow,  a 
tamour,  or  even  wyphililie  tliii^kcoinB  of  membrano3  mar  ao 
ijminiflh  the  available  Hpiiee  within  th?  fikuU  aa  to  make  the 
difference  between  headach*'  or  no  headfiche  with  a  given   pri'R«ure. 

A^  rrpjrd*  tin'  bilnipral  headache.  I  have  to  thank  Dr.  W. 
Rnshlon  Parker,  of  Kendal,  for  remindint;  me  of  the  intefeating 
fflrfst  thnt  Mi.  Vietor  Horalcy  ha«  pointed  out  {Brifitih  Mati<a/ 
Jnumol,  18i*-"J.  vcL  il.,  p,  l"JO^i)  that  opening  the  skull  invanably 
eores  the  heudaehe  of  cerebral  liimour  by  relieving  the  pros«ure, 
no  that  the  Himilar  intenne  headaches  of  migraine  nnd  een^bral 
tumour   may   both   be   dup   Ic   e^eeswive   intrarpiii^fil    prpMiirf 

A  riae  of  blood  pressure  meaa**,  as  wr  havt  seen,  an  ohptruc- 
tioD  of  eapilUries  throngbout  the  body*  a.nd  b  dehcienb  circulation 
in  all  the  tineiie*  whit'h  I'un  now  he  meo&ured  in  the  Ciipillftriea 
of   the   skin  ;    \\\\t\    Hn?   brain    tiasues    probably   share    this   deKeient 
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oifaaUtioEL ;  &nd  such  minor  dofoi^ttt  of  funotjoa,  aa  arc  oxprt^fievd 
by  meatfll  depr^^Bsion  and  increaae  of  itriuhiliiy.  may  be  ita  clicit^ftl 
nignrt  ;  bQC  if  (he  blocV  in  the  cnpilUrieH  betomer*  sUll  greater,  and 
the  preKHure  riHes  still  hi|^her,  we  get  aa  effect  on  tbe  JntrauFanial 
cirt'uldtion   wticb  differs   itom  that  on  tbe  rest  of  the   btwly, 

The  preasuEc  acting  id  a  cloned  i^jhvitj  cooipr^sacd  the  voliu  at 
thuir  poict  of  eatry  into  the  large  timases,  and  wu  ji[«t  more  or 
Inu  venous  hypenpmia  and  stasis,  and.  tAx^r  thia  has  lasted  «ome 
time,  increase  of  ef!r(>brO'epiTial  lliiid,  iiad  hi>  still  ftirthi^r  mcrpdse 
of  iiitnLoranial  pressure.  The  effucU  thus  produced  are  inuuh 
more  Hciioua  and  paas  bejond  the  region  of  phvdiology  into  that 
ol  piitholo^y,  and  hiLvci  auuh  aymptotna  ai^  bcad&chcr  vertigo,  coEnj, 
or  the  tits  of  epilopsy  or  uTB&raia  ae  their  results.  So  aboolut^Iy 
conatant  are  these  posulfj*  that  with  maiay  people  it  U  pflsijifila 
to  form  a  fjtirly  aoruralc  rstmiattf  of  their  blood  jirtiflaiire^MmpJy 
from  tbf.ir  temper ;  when  lliJa  is  ehott,  blood  prcflBiue  ia  high, 
when  it  ia  calm  and  placid,  blood  preaaurc  will  be  diatinctlT  lower: 
vhen  there  is  liyeterm  and  eseitcmentT  as  in  women,  there  is  aqibo 
hear!  (sfhire  in  consequence  of  ooll^mic  obstruction  of  oApilluriaa 
(set  Hiapt^^r  viii-(-  '    * 

With  regard  to  the  [;auBation  of  the  uric  acid  beadarbe.  I  have 
noticeil  in  my  ovm  caac  a  fact  of  some  mtercat,  namely,  that 
when  tbe  pain  ia  aevcre  aod  situated  in  tbe  oenire  of  the  occiput, 
u  ia  often  the  oau  in  my  attacks,  (i  Qiicbablgia  of  Dr,  Burnett, 
aep  i^biipter  viii,),  sitting  with  the  bead  bent  bock  so  that  tbo 
face  luukrt  VHrticwlly  upwarilf*  will  j^rcuUy  mit.i^^le  the  tbrobbjng 
pain,  and  it  has  occurred  to  me  that  thia  poaition  may  in  some 
way  interfere  with  the  increaaed  preasurc  of  arterial  blood  that 
OomapOEKis  to  oa^b  throb,  Speaking  generally,  the  vertical  poai- 
tion  19  tbe  only  one  whtob  [&  bearable  in  inigraioo  ;  when  1  have 
an  attacV  T  am  obliged  to  ait  vertically  upright  againat  the  btick 
of  my  bi^  and  ^i<le  gradually  down  into  Ihe  ur^ual  fecurnbent 
position  MH  tbe  pain  moderates;  then  again,  stooping,  makes  even 
a  iJIahg-  ^-'^ft^iKJir  ii''^'">^'-'^^^1y  *.>v>>r^^  and  tbe  effects  of  poeition 
on  intra  rtrtociJtl  pri-?i^ufc  fdulUct'  10  e.vpUin  tbeac  fact*,  for  Marey 
Aiya :  **  Dans  I'atlitude  verticale  uu  animal  aura  done  une  pressicn 
manom^triqiio  plus  foible  a  la  carol  ide  ijue  le  femorale  ^t  ^iirtout  que 
la  m^tiitjLraiefiDe  **  ("  Lu  CirLuhLtiun  du  Sang/*  p.   I'M). 

In  the  vertical  position  gravity  is  acting  against  the  circubi- 
tioQ  m  the  catotidt  with  t\x^  circiilation  in  the  femoral,  and  both  the 
■^phvjjmograph  and  the  arlcriometci  dhow  similar  cbang^^s  of  proasure 
and  diAmeter  in  tbo  radial  artery*  v/h^ix  Iho  arm  ia  raiand,  hoti' 
J^ntjil.   ijr   haaging  down. 
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The  foot  that  oomprcemoQ  of  the   oarotad  has  eften  been  uned 
tJi   reheve   thi?   pain   of    headache    tetln   b   the   same    direotton    (Sf^e 
^^/t)r-  Llveing,  *^  Mi^-griin  and   Sick  HeadacLt."  pp.  37fi'7). 

To  diminifth  rnvjuida  Jgj^  JffcJlIj'-itHir  to  thirty-flix  houra 
undoubtedly  lowera  my  blood_pj£§Furc,  and  D:iakc«  a  boaduchc  (juite 
tnviflL  BO  thiit  1  can  work  od  Gad  diafogard  it.  it  aoea  not  JiiT^r, 
the  excreCioiL  of  uric  acid  whitzh  is  present  Id  f>xceS3  in  the  blood 
and  pauses  out  of  the  kidneys  frealy  ;  bat  it  lowora  blood  preaaure 
by  dimioiatiing  available  fluid.  It  has  done  this  no  end  of  tImeH 
in  myself  and  the  umo  In  all  fellow  AufJerera  who  have  tried  it; 
there  is  no  doubt  that  diminishing  Huid  towers  blood  prcasuie, 
an  from  140  with  headache  to  120  ^itb  little  or  none.  Of  conxao. 
ths  results  depend  on  the  fluids  available  in  the  body  at  the  tlme^ 
.  it  IB  put  ID  action.  My  body  fluida  are  say  10  pinta,  my  daily 
lofis  i»  say  2^  pints,  and  my  daily  intake  about  tEc  samiG.  If  1 
go  twenty-four  hours  without  fluid,  the  loaa  being  continued,  my 
fluida  are  reduced  to  7j  pints,  and  if  1  also  t«ke  a  purge  and 
sweep  out  2^  pints  they  may  be  reduced  to  o  pintfi,  or  one  half 
the  oriBiosl  quantity.  Or  again,  if  I  coutioae  to  withhold  fluids 
for   thirty-Bii  hours  I  can  reduce   them   to  (ij  pints. 

Of  uourse  in  a  case  of  drajtsy  mui^h  more  wciuld  havt^  tii  be 
doae  as  you  ru-e  deabng  here  with  241  pints  in  place  of  10,  and  a 
lomovftl  of  J  pinta  will  have  a  proportionately  smallur  effect,  bc«:auBe 
you  would  have  reduced  the  fluid  only  by  one  quarter  inntead  of 
by  one  half. 

There  are  Rome  who  say  that  no  redaction  of  HuidR  that  can 
thus  be  produced  will  alter  blood  proasure  ;  but  the  facts  are  nil 
against  them. 

iJlecdin^  a  dropsical  patient  aay  12  to  20  or  cvou  ^  ot.  of  blood 
id  a  small  matter  compared  to  diminishing  the  fluid  in  my  bocLy 
to  one  half. 

]f  diminishing  Auid  produces  no  fall  in  blood  prearfurf,  why 
do  we  give  catharticH  iu  patJenta  witti_  high  blood  preasun'  in 
danger  of  cerebral  haemorrhage.    Ac.  ? 

As  a  fact  one  linda  that  blood  pri'Lisurc  of  I4fi^l."i<l  witti  y,  hrftfl' 
ache  ia  reduced  by  tw^ilve  to  tutftity-four  houra'  diminution  of 
Huide  and  flOT^fe  UlTfJlrmrtna  Ul  T^od  to  llOand  no  headache,  i 

AiftO  (hat  a  patient  wlin^^e  Tiigh  T>l6od  prenHun*,  say  JSO,  h  dimin- 
ished io  140  by  iodide  of  potaBsium  and  iodide  of  mertiuryf  Sic. 
hoe  it  furtber  reduced  to  100  or  110  by  a  purge,  and  blood  prcvAure 
i»  then  kept  down  an  long  bh  fluids  atc  knpt  down.  But  it  quickly 
nsrs   again    if   (hpy  are   poureil   in   evt^ry   two   bouts,   and  wv   muAt 
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continue  to  vrithhold  them,  otberwise  wc  flhall  not  keep  \x\f  imr 
control    of  the   blood   preaaurp, 

EiorctsQ  agam  a^iicU  the  head  pain  in  occordnncG  vrith  via 
•ffeot  on  intra-arterial  pressure ;  tkuB  the  ^rat  ofFect  of  muBculur 
exertion  fa  to  rain^  blood  prf^snur^  and  mabc  the  heBdarhc  worae  : 
but  if  the  t'XdrcJHe  i-*  pc^rM'Vcnil  in  to  thfl  flxt*ut  of  producing 
goaeral  relaxation  of  iIk-  . . .".  j--  in  (lir  mtiaclefl,  with  wnnn  and 
purf*pitlTr2~~stm,  thja  geaeritl  Jiiilla^n^tl  of  vc33eL'^  brings  Qboiil  a 
fiill  of  bloQcT  pruflfluro,  und  tJiP  hottdaatia  doparte,  and  tbo  patient 
if*  again  able  to  take  a.  cheerful  view  of  things. 

And  though  part  of  the  hi\  of  blood  prpHsure  m,  no  doubt,  d^e 
to  the  im^rejLi^pd  Jiren  of  circulatiun  io  the  muaulea,  we  must  not 
forget  that  the  iacrraaed  production  of  heat  wiU  tend  to  clear  up 
the  cofk^min  and  ao  free  the  capillary  circuktioQ  oF  the  whAlc 
body^  and  stilL  further  lower  the  blood  prcEsure. 

Vertigo  u  one  of  thf>  mout  Interesting  of  the  occaMonal  i'eftiilt# 
of  high  blood  preHHure,  iind  uh  hs  ouuaution  '\»  prubtthly  i>xac;t]y 
ptirallet  to  that  ol  headucbe  and  epilepsy,  it  throwa  au  importiuit 
side  h((ht  on  thoJr  origin, 

Murchieon  olasiiiad  vertigo  among  the  diaordr^rx  associated  with 
hthiemift,  and  Dr,  BuEzanl  ("On  Vertigo  of  BuJbnr  Origin/' /^ancrf. 
IS'JO,  voL  L,  p,  179)  pointa  out  that  a  gouly  liiatory  itj  veiy  com' 
mon.  and  that  salicylate  of  soda  is  UJitcfui  in  trcatmont,  a  fact 
whic^h  he  CTcplains  by  rctcrfaco  to  ray  rcBenrobee  on  the  action  of 
thifl  drug  on  uric  acid. 

[a  MO  far  afl  vnrtigo  is  of  "  bulbar  origin/'  I  \A]cti  it  that  it  in 
the  exact  parallel  oF  uric  ooid  headache  or  of  npilopay,  and  that 
Ihe  high  blood  pressure  and  conao^uent  increaaed  mtra'Crantal 
prewQTc  vfhich  produces  the  two  iatterj  may  produce  aW  the  forme? 
tnnblc ;  and,  indeed,  I  have  had  many  caoee  of  vf^rligc  in 
ttienta  with  high  hlowl  pressure  In  which  the  reduction  of  pfes- 
^Atre  baa  «ffoe1cd   great   improvement  or  cure  of   the   dit^order. 

It  is  »<vklcnt,  then,  that  all  that  has  been  aaid  abouD  thecauMi- 
Uun  ol  headache  or  tbat  rematua  to  be  aaid  about  ite  treatment 
will  apply  ali'o  to  verliyo. 

I>f.  Bu»ani  (previous  reforence)  meutioDS  that  th^e  att^u^ka 
ttxity  bo  followed  by  a  large  difleharge  of  colourli^ds  urine.  Here 
a^ain  we  h»ve  an  exuct  |}arallel  with  cpiltaptiy  iind  inigraiiko,  und 
the  oiiisation  of  the  aymptom  1  have  previously  gone  into. 

I  have  myeclf  bad  one  or  two  attacks  of  temporary  vertigo, 
mod  thcM  came  in  thv  raoroin^  at  a  time  when  blood  preatiure  is 
.CBnertlly  high  and  th«  unc  acul  in  tem[>orury  exceoB  in  the  blood, 
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and  1  looked  upon  it  us  &  vftrialion  oi  my  migraino,  with  wliiok 
it  corrcspODded  tts  rBgu-rda  time  of  ODset  and  fltfeadftiit  sj'mpUtmA. 

Dr.  Bu/zatd  f*uygeBtH  That  Ihir^  verlign  tmty  lie  dur  to  an 
jiJTectioii  uf  the  bull>  near  the  oiigiu  of  the  aiiditorT  jhtvc.  and 
aigDB  are  not  wautiag,  ^iloiig  witb  th^  headache,  menbtil  deprcHsiDD, 
and  other  ayiupt<iaia  of  tolliemifl,  of  wime  rtlixht  fimctional  dorango" 
moot  in  this  region,  for  T  have  Hevorai  timc^e  pomlcd  oul  [Brain, 
1691.  and  elsewhore)  th&t  with  theae  aigzis  uf  colla^mia  a  certain 
bMiouat  uf  a;>ha>fja  with  forg<'tfi]]Dt-4.'<  tti  nameti.  &<..,  la  very 
lommoiily  aaaociated,  aad  Dr,  Bjialion  (LuiKd.  IftiK^n  vol.  i.,  p. 
IIC'I)  Aaya:  "  Thiu,  whrp  there  \a  a  shglit  lowering  of  fucctiooal 
AOtivity  in  tho  aviditory  i^^atre  wc  havt^  produced  a  elj^hl  amtiefliar 
with  forgcHulneaj^  nf  ti»iai4's  of  persons  and  things,  iht*  ct^nfre  not 
boirg  MufRciieiuly  active  in  thia  condition  to  reHpond  to  anme 
volitional  and  nAsociational  incitatioDA/'  and  I  would  reniaik  that 
in  collttmia  not  a  few  other  centres  i»u  whicb  at'tivity  of  inind  and 
hodf  dt^peud  are  in  u  aimilar  condilion  of  lowered  funetional 
aetivity. 

No\^',  a  certain  amount  of  thia  Amneaia  ia  on«  of  the  mo^t 
common  ar^^^ompaninit^ata  of  th^  headache  and  mnntal  deproaaion 
which  are  due  to  ('olLtiniiL  and  the  centre  ^vhieh,  ut'cording  to  Dr. 
Baatiau,  i^  affected  cannot  lie  very  far  from  that  to  wLich  Dr. 
Bujizurd  attntutes  vertigo, 

Aa  a  matter  of  practical  iut«>rt'«r  I  may  ftay  that  [  fi^ro 
several  timts  been  ahle  to  cure  v'prit||Q  merely  bv  _tJitliaB— JJowrn 
flu  Ida,  or  in  other  caae^i  both  food  iind  t^niris,  as  adviiipd  fiirther 
on   m   thi?   treatiuent   uf  fieadu^hc. 

And  Apc^king  of  elmjlar  conditinoe,  t>ii  W.  H,  Bruadlvni  Aaya 
T'Thc  Pube/'  p.  :14\)]:  ^' There  may.  for  cAample,  b<-  a  fugitive 
bpha^Lu  or  amblyopia  oi  heiniopia,  whic^h  arc  ^niBilv  rxpluined  by 
utaaifl  or  ischfflmift  iu  certain  vascular  areas^  but  inr-omprehensible 
HM  the  results  of  a  poison  circulatiu^  evcrrvtherc  through  The 
biain/'  which  I  would  tranaUti;  by  aaying  that  aric  acid,  by  ira 
flffeotti  on  the  vcaacls.  ptoducea  the  **  ataais  or  MchteiniA/'  which 
IB  thr  caufip  of  the  syinptoma  in  tlK\He  and  Hrmilar  conditions. 
The  whole  bruin,  and  tor  that  matter  the  whole  body,  iu  aifoctcd 
ia  much  the  same  way,  but  certain  parts,  pn»ibly  owing  to  looaL 
coodiliona  of  anattjmy,  function  or  nutrilioQ,  are  spcfvially  aff«vt«d 
and  give  riae   to  itpcuial  symptoms, 

Afi  intcrcatitig  caao  of  periodic  atammcring,  hnving  probably  an 
irientienl  patholo^v  with  sevoral  of  the  above-mentioned  oonditions, 
in  ri?<"^ird<^d   in   die  British   Metin-uf  Joumni,   ISl'.'i,   vol.   li,,   p,   l^JU, 
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and  I  have  oftec  noticed  tlutt  9tammcrur»  are  decidodly  worse  wbc^ii 
they  are  over  fatigued  or  a  little  out  ol  ft^rU,  which  ift  gentrnlly 
«ijULvaEi?Dt  to  the  preadae?  of  oiort:  or  lead  oollFEimm. 

Hencfl  if'  is  only  those  people  who  havp  tbeae  aoBlomiRal  or 
physiologioal  peculiantiir*  who  BuJTer  frmii  lieiidaclie,  L'pll^iisjH  or 
verti)^.  ^A  tho  efFei:r.^  of  i:ullit]uiHt  while  ittin^rn  wjlL  an  niuoh 
iirk:  acid  may  almost  entirely  escape.  \ti  u-^o^rda  mjgraine,  I  have 
suggested  {Brain,  lH*J3j  p^  250)  that  the  pn^sessiou  of  large  artvriea 
ol  supply  may  read*J  Bomo  mory  liablo  than  otherit  to  suffer  irom 
the  intrHcracial  piT^ctti  of  high  blood  jtre^ure  :  rhia  In  part  account- 
Id^  for  the  fact  that  ailyrame  is  jn'>r<^  [■^^runmn  ^tmuL^  lhos«  hKu 
work  with  tl<^ir  bruiuff  than  uiinjn^  lliuof  nhii  work  ^^ith  tiieir 
muflctea, 

flic  relation  of  Ihts  headache  to  ^out  in  vory  interesting,  and 
fftfl  be  ea^Lly  ejtpluined,  and  Dt.  Livi^ing,  8ir  A.  Garrod,  Hud 
others  have  recorded  eases  in  which  ttpvm^lieadacht^A  at  this  kiod 
UQexjT^tpily  cleareil  up  on  the  aupei\"cnUaB^_fij_SIL_att_ack  of  KftJJ  t , 
Bomi^timed  the  &r&t  attack  in  the   toe. 

Now  nothio^  can  he  oiori'  simple  th-in  the  cxplaaation  of  thcB>" 
lacta.  The  urate  cannot  be  in  two  plait'es  at  octti,  and  when  locals 
injury,  plus  rise  of  acidity,  cauupa  It  (o  he  precipitated  on  the  hoe 
joint,  the  blood  tH~nuirp"or  lean  quickly  cleared  of  the  exce*«H  it 
had  prcviounly  cont^iui^ ;  heneu  fhu  headd-chc.  mIow  high  tension 
pul»e>  cokl  AuHucc  and  extreiidl (t-^.  uicutal  dqirt^ion  aud  scanty 
urine  vauiah,  and  pam  and  inflnniiuation  in  one  or  more  joints, 
with  low  tension  pulne,  free  cupiUaries,  ami  a  certain  amount  of 
fever  take  their  plai^e^  und  with  Iheue,  even  in  spite  of  some  puioi 
the  menE^l  condiiion  is  more  placid  nnd  the  urin^  moi^  piufiiMP 

80  far  an  my  experience  goea^  patit^nta  generally  have  head- 
eohoa  CAtly  in  life  and  gout  later,  hue  not  tho  tvro  together, 
thoogh  patii<nt»  with  well-marked  gout  mar  occasionally  hiLve 
Revere    headaches. 

The  headache  oceurs  when  the  conditions  (sending  to  the  plus 
exeretian  of  uric  aeid  predominiitr' ;  thi^  gout  attai^ks  uceiir  when 
the    conditions    tpndin;^    to    it-s    retention    and    jj-ccumulnlion    pre- 

dontin^te.  ^nr-  —*-  flrr  MttMf'^^^'F  '^"BiWIF'*-*'  jfl  jgftut-'*  the/ 
tepd_  to  go  on  a< '^  II  ii'j'i  Mrig  th<*re,  for  iiric  i\c\d,  as  we  knuw,  X 
attracts  tmc  acid,  .-,'■  ili.ic  the  bl'jod  ia  kept  pn^tty  free,  so  long 
ufithet^Tsno  marked  and  contiuuod  fall  of  acidity  ;  hut  wli«ii 
the  patient  heromr^H  old  and  feeble,  ueiility  Fnlls  greatly,  and  the 
pri>ceas  is  rcvcrsn^l  ;  th<ire  i-*  nci  gmit  hut  an  eMjn.^*«iv(*  I'M-retion 
of  urate,  and   the  w^ws  of  collteuila,  Lf.   lu'iidacLe.  diprcsc^iou.  slow 
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jiulev,   hc-t  are  severe  aoil  well   markeil.     And   it   ia  no   VGiy  diffi-^ 
cult  izuttor  to  imitate  nature,  and  produce  rittier  gouty  orlliritiB 
on   the  one  hand,  or  colWmia  &nd  htndachc  on   tK«  other. 

There  h&£  lately  been  aumr  writing  in  the  journals  oq  the  \i&e 
oi  BetOQi  in  the  neck  us  a  cure  for  migraine,*  and  although  1 
noi^  that  they  ae^m^d  to  be  of  value  I  did  Dot  at  once  see  the 
e?[pIuaation  of  their  action,  But  one  d&y  when  I  was  lalkiog  with 
my  friend  Dr,  Dawttey  Drowitt  al»out  eouie  ol  the  phonoajena  of 
the  one  acid  hiter,  a&  mentioned  on  p.  178,  I  referred  to  tho 
facta  above  menlionod  and  to  thp  way  in  whiob  a  gent  of  a  joint 
or  of  the  elcin  {wiiema  or  psonaais)  miy  alternate  with  auch  col- 
bemic   cliaeAAe^   an   headache,   epilepsy   and   menral    di^preasion,   and 
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&  urir,  nriii  £ltAr  with  TCgftrd  JjijjlLtlie  rcaL-Ml  JJift-Lwi^  and  tha 
blood;  and  thcQ  Dr,  Drcwilt,  who  hud  hod  cxpi^rii^ncc  of  the  use 
ol  Mtona  in  tbi?  epilepay  of  ehildpen.  auggeated  that  it  vaa  prob- 
ably in  this  way  that  setons  act,  keeping  rhe  blood  dear  of  uric 
acid  and  preventing  for  a  time  HiK  omwt  of  the  ^Lttack.  If  this 
13  so,  WG  have  in  the  tuse  of  selone  for  loigraine  and  epilepsy  a 
mere  rcpc^titioa  of  what  occurs  in  nature,  e.y.^  when  a  fuiioua 
attack  of  ^out  in  the  toe  repUcea  headache,  cnontoL  dopiCBaion 
oi  melancholia ;  we  may  see  parhapa  as  tho  rcvereo  of  this  C^at 
wh«n  such  a  local  irritatioii  is  anddeoly  healed  or  cur^,  the 
coUjemic  disease  may  *gain  ri^turn  ;  hence  the  observation  of  the 
ancienta  that  the  isikre  uf  a  disi:liari>ifitF  ulrii^r  au  ecggma  or  pfloriaais, 
may  be  the  BiKUiIfoc  the  oaaet  of  hoadftche  or  mental  depiea- 
flion,  ftlbuminuiia  or  glycosuria.  I  know  of  aovcral  patientfl  who  are 
simply  as  full  of  urlo  acid  as  they  can  be,  and  who  are  kept 
alive  and  to  some  extent  out  of  danger  by  a  difi^liarging  aore; 
and  in  Huoh  eaaes  1  think  it  would  he  vf^ry  unwise  to  try  end  beal 
it.  It  IB  probably  both  a  natural  eetun  and  an  outlet  for  somt!  of 
iheir  uric  acJd. 

UcpendLiit;  oa  this  headache  appeuie  to  do  on  the  intracranial 
efietita  of  high  blood  preaeiue,  it  Mems  evident  that  anythi&f; 
which  l4»wer«  blood  pressure  will  do  good  and  make  the  headache 
leas  fre*|UBnt  and   lens  severe. 

Now  blood  prcB&urc  varica,  a«  vm  b&vi?  mnu,  chie^y  with  three 
[actora:  (1)  the  obstruction  of  the  capiUatiefl,  (2)  the  power  of  the 
left  ventricle  ui  thu  heart  to  overcome  the  intra- arterial  prcadoro 
at  each  syatole^  and  (3)  the  quanti^  of  fluids  in  the  vowulap 
system. 


*  Sjfl  BritUh  3ieiCU^  Jonrn^it,  t909»  voL  i.,  pp,  087,  061  ftbd  1020, 
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Therefore,  blood  iifewiire  caa  be  reduced  by  three  tliioga: 
(IJ  »n/thinR  that  will  free  the  eapiUaries  from  globular  or  ftolloid 
urat«B  about  whic^h  so  much  h&8  alrendy  been  &ii\d;  {2)  aDytiilug 
tliab  vrill  weaken  the  left  ventricle  and  prevent  it  duichargiug  the 
whole  of  its  cootont^  into  the  dortA  ni  each  sy9t<fh ;  and  (^) 
anything  that  diminishes  the  liu^ds  in  or  available  for  tho  vascular 
ftyitem. 

It  i«  ohviouA,  then,  thnt  not  only  will  all  dmga  and  diet,  whii^h 
red  ace  the  uric  aeid  passing  into  the  blood  or  directly  tiear  It 
out  of  the  blood,  do  good  by  allowing  the  tapillary  uiiuulntion  to 
go  free,  but  druj^a  or  conditions  which  tend  to  wci^kcQ  the  left 
ventricle  of  tht'  lieart  witl  alEo  prevent  or  relieve  the  hcndacho 
by  reducing  blood  pre^urt;.  And  thi*  drugs  whieh  are  (da^sed  as 
deprflssomotorft  rany,  1  f.hink,  reduce  blood  pressure  in  thin  way, 
partly  by  reducirp  the  power  of  llie  muwles  in  the  walla  of  the 
arlttiole*,  and  partly  by  u  similar  di:j>reeaioti  of  ihc  heart  mu^Ie, 
Now  such  drugfl  as  tobacco,  ipot^ucuonha  and  antimony  mny  very 
probably  act  in  this  way,  imd  it  is  iDtcrcstiDjf  to  note  that  Dr. 
Liveing  reeordd  fprev,  ref. )  that  some  of  them  have  be«n  aswd 
with   good   afieci   in   migraine. 

Further,  it  m  well  known  that  as  bufferere  tiom  thia  headache 
bpgin  to  grow  old,  their  attacks  may  become  both  lew  frequent 
And  severe,  or  roay  entirely  ce^^.  Now  &nch  people,  I  am 
incJinod  to  think,  hove  aome  relative  vvcnlaic^_of  the  hoart,  hu 
that  the  pressure  necuaary  to  produce  migraine  can  no  lon^r  he 
maintAined. 

I  shall  probably  hv  reminded  by  patholugistfi  tliat  the  wall  oi 
the  left  TcnlTicle  grow»  thicker  with  advancbg  aee ;  this  ahoivo, 
no  doubt,  that  the  heart  has  often  more  to  do  at  E^5  than  at  33, 
but  not  that  it  does  it  hotter  nt  tte  former  ago  than  at  the  latter, 

A  caHp  in  which  I  u-as  much  interested  a  hvf  yeara  ago 
iiirni*hed,  I  think,  what  wa!^  probably  nn  irwtance  of  this  After 
years  of  perindiual  suffering,  in  extreme  old  age,  with  marked 
ugns  of  debility,  ihu  lioAdnrlif-  di^^piifyrpd  but  waa  r^plflll"^  W 
more  or  leas  periodical  attacks  of  PflvJ*^*^'""  ^^^^  i^  to  oay. 
whenever  there  was  coUnmia  and  the  eapiUarJce  were  obetruc^ted, 
the  heart  failed  and  palpiu.ted  and  could  not  keop  up  the  prert^ 
Burc  (Hee  Hg.  37).  In  this  case  there  waa  no  duubt  ubotit  an 
live  exerotion  of  uric  acid,  oa  the  patient  woa  greatly  tronbli^l 
vith  uric  acid   graviiL 

While  speaking  of  thi£,  1  may  any  that  1  have  flevoral  tinica 
Been    caaea    in    which     migraine    haa    been    treated    more    or    lese 
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iJEcjiJeflly  with  antipyrui,  and  Uaa  remained  aLl>4i*ab  for  Home  little 
tame  after  it;  in  one  suuh  tfi»c  an  irregularity  in  tUo  flotion  of 
the  heart  <ta.t-pri  jfpp  a,  l^i-giv  ilrta*  ^f  ""^iinyjic  j^btfii  for  tiPftdaohc  ] 
and  in  one  or  two  other  coaee  I  have  found  fairlf  marked  ?igu£ 
[>f  c&Tdiac  ffiUurc.  which  there  was  nachijig  hut  the  antipyrin  to 
expluin,  and  I  think  we  must  not  lose  sight,  of  th?  possibility  that 
aDtipynn.  if  pushed,  mny  w^jiki^n  thif  hi'ari  and  (liu^  keep  off 
iui}£TaiitE   for   some   con»derah[o   time. 

I'tien  I  h&v*i  Geen  tx  patient  who  tiLis  heen  a  sufferer  from 
puroxysmai  b^dache  for  some  ioriv  years,  i^ho  [old  nw  that 
rwently  alter  an  ftttock  of  inftu^nza  sbe  was  troaT<?d  for  weskneM 
tif  the  heart,  and  while  this  i;nntiniieii  tljp  headach*'  wils  abttent 
bul  has  rtiiLue  returned;  and  to-day  brr  biuoU  prwsiue  is  140,  and 
hei'  capilUry  tertuA  7 — 8  (ace  tfclflo  Case  rc-eorded  on  p-    143), 

When,  on  the  other  band,  i^  nugraine.  Abjcb  has  been  habitual 
for  many  years  of  life — oQce  in  iv  aiontli  or  oftener— suddenly  be- 
cumvs  moro  frequent  and  severe,  make  <[iute  nuie  that  you  have 
not  to  amtl  wltH  tT15  'ftnsgfc  o{_q^jAritia ;  T  have  eevernl  tiroeB  been 
miahd  in  this  way  till  I  ejcamined  tlie  urine.  Nephrltla  (ha  we 
flbatl  see  in  chapter  ;<iii.}  generally  mean^  ctronit  colhemia,  hence, 
rontemporaneousK-  with  its  onflot-  tht*  u/iu  auid  headache  will  be- 
come Dkori-  frequent  and  severe,  uilL  be  more  diffleult  to  treat 
and  \&is  amenable  to  drugs  and  dit't.  A&  will  also  appear  in 
chapter  xiii.,  I  reigard  collxmia  aH  tfii'  ehief  coDtributiug  lauae  of 
the  nephrilis,  though  where  this  i^ompliL-atlon  ha&  siipervened  it 
will  make  the  blood  condition  atill  wor^e,  I  bave  b^n  inuch 
interefit^^d  to  sec  that  Ur-  Uee  in  a  I'Imioai  ie^jture  {St.  Bajiholo' 
tnfv't  ffotpitnl  Joumtdj  Jane^  18P7]  deiaeribee  a  form  of  ehronie 
headache  related  to  ^out  and  to  migraine,  and  which  he  Haya  ia 
*' i^nmrnooest  in  iiieu  in  ailult  life  wliciw  i^oergies  are  just  bt'gin- 
DJnft  to  tail**  Now  thia  la  exactly  the  time  of  life  at  which 
mi^aine  tends  to  poaa  inW  Morbus  BrifihUi,  and  there  may  be 
for  a  Lime  more  or  less  chronic  eolhi?mia.  It  in  ni  -t-pJtott  <iin 
in  tii^^i  i^>u>un^  t\^^t  hniitn  utti  irripinnlly  ulrnnurr  und  can  keep 
uji  the  prensure  for  a  longer  timt^ ;  tt'h*»n  tliev  pet  iiill  older  their 
UfNirirt  fjiil  like  IboHe  cd  woTiien,  and  lli-'u  (a*  in  <hi'  cnHf  prt^vloualy 
mentioned)  they   get  palpitation   in   pUee   of  he&doche. 

[f  there  ia  no  »gD  of  Brigiht^a  dist^a^i-  look  for  morbuH  cordis, 
which  may  intenfiify  the  bod  efli^etb  uf  ufll'  acid  on  The  circulation, 
or  Jailing  this,  inquife  for  recent  sever*-  iilnesa,  new  growth,  shock, 
or  other  cauae  of  failing  nntritmn, 

I   Eiod   an   iUuBlration  of  one   of  ttie^   points   in   the  cane   of   a 
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lady  who  c&nir>  Lo  mi^  willi  4I]  the  i\^nn  of  chronic  cnllicmiii.  I 
coiild  ^LTul  no  motbuK  corflin,  though  ehe  had  the  cArdiac  eignfl  of 
cioiljemia  ;  I  ihrrf^forc  a^^pectwl  tie  kidneya.  but  there  viob  mi 
alburac^a,  I  had  to  confess  x}i%t  I  rould  not  account  for  the  eymp- 
toms,  bat  il  ir^vr  months  latter  it  became  evident  that  she  was 
flufferiog  from  cancer  of  the  tEHophAgus,  nnd  1hi»  had  no  doubt 
bt^n  the  caiisp  of  her   low   mitriiion   and   tollnfmia, 

]  meuiiim  lliij*  hert'  bftuif'e  it  ia  uei-caaary  lu  bi^ar  in  mind 
tJiat  the  uric  acid  heud^che  asi^ociated  onty  with  fuactioQal  difi- 
turbancc  '\a  a  verv  different  matter,  both  aa  to  prof^nosis  and 
tr^-'Mmeni,  from   that   which   it  ayaociut^   with  organic  diai^a^?- 

The  functional  trouble?  w  riither  a  warning  or  danger  flipnul — 
a  sign  of  ipmporjBJV  high  blond  prcMure,  and  thai  something  had 
li^tt^r  be  done  to  r^Iiuvc  it — it  JH  hardly  a  sign  of  uctuut  disease, 
and  vith  a  little  attention  to  diet  it  may  be  permanently  and 
complete  I V   relieved, 

The  migraine  Ui«iocialed  rvith  urgunit-  dieease  is  »lways  motv 
BSfiout,  it  Duy  be  a  lat«r  stjtg^  of  the  funciicna]  trouble^  or  th'.* 
otganic  dise-ftse  i nephritis,  mnrbus  c"ordi»<,  arterial  degeneration, 
tKoritLB,  iu^.)  may  ht?  jl  co-rettult  nl  mure  or  leas  chronic  and 
uoretieved  collfemia  :  but  whatever  it«  exact  origin,  the  treatment 
ia  now  that  ai  thr  nrfiivnit  diacaflc,  and  if  we  succeed  in  relieving 
this  the  miprftme   will  improve  along   with   it. 

Id  this  latter  case,  however,  suceesd  la  much  more  diffioult  to 
attain,  a;id  unleHH  fiinetionAl  ^nd  organic  caacB  are  elearly  dintin- 
fjuishMl.  which  cannot  be  donf  withaut  great  care,  the  treatment 
I  am  now  augget^ting  m»y  get  keaa  credit   thaa  ia  due  to  it^ 

i>M>jTMXf[j.— When  thcrc^  is  a  paroxyamal  headache  hietjnp  from 
«x  to  thirty-fli\  hoars,  whieh  has  r*murred  every  seven  t*>  ten  or 
thirty  days  for  many  years,  which  h  accompaniedbvaslow^high 
tggrion  pidse.  and  a  i^canty  cycretJon  of  urine,  wrlh  marfcfld  cnld- 
Bcae  of  jhp  fikiD  ;tnil  i»\(remitMw  and  s\tt\\  i;a|jilUrv  njlux,  w hich 
in  ft  femal4'  veiy  fru<|uently  occure  in  relation  to  the  menf^lmj 
rponh.  or  in  a  mjilc  m  apt  to  follow  the  duyZftcraamc  unaccua- 
lomed  muscular  e^trtiun,  ot  ;:e^uai  JUtcrcour^',  there  can  banllv 
be    mneh  doubt  about   the   diagnoaJA, 

Organic  hefld*ehp«  fometimefH  rpspmhle  migraine  1  but  the  jwir" 
oxyunal  history  U  ali>tf-uL  ami  vhhvfn  a  headarhr  has  laiited  morr 
tJun  thirty-six,  uuii  ri'riiuiJy  i^hen  more  than  fortr-eight  hours, 
miiiraine   should   hci   n>r>Hiderpd   very   doubtful. 

1  have  Acen  ut  leaal  one  ca^v  of  hamicranlft  or  migraine  where 
thr  tronbln  wa*  or^^nJ:'   ari<l   not  du*  to  uric  aeld,   here   there.  ww« 
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a  complete  abscDce  of  tlia  parosjamal  huUrry,  aiitl  the  pam  Usted 
ni^ht  on  for  Bovcral  daja ;  one  auoh  omo  was  rdJeved  hj  largo 
doses  of  iodide  oi  potaR^ium,   but  thcro  ^as  no  Apecific  hietory. 

Recently  T  hava  agfiin  Rcen  thifi  pAtknt  and  found  a  capilkrj 
reflux  5  to   (j   and  blood   pref»tirB  110,  but   thene   conditions   of  tbe 

;ulat!un   are   never   present   during  an  atbauk   cf  ut'ki   acid  beud- 
Bhe,  and   only    rur^ly    ptL'sent   in  auficrerfl  from    this   tliaeJiRc   even 
between   attacks. 

There  can  be  littio  doubt  that  ho  hua  eome  local  cauao  of 
inerco^d  intraeranlAt  pressure,  BTid  again  as  before  he  was  relieved 
by   large  duaua  uf  iodide. 

The  indicationa  lor  treatin&U  arc — (a)  durttig  ihi:  atiach  to  clear 
nric  aoid  out  of  the  blood  4a  quickly  aa  poaaibic  by  meane  of  any 
of  the  druga  which  have  thia  cfTcct.  One  of  ttc  best  ways  is  to 
take  calomel,  finely  divided  with  augar  of  milk^  Fay  gr.  \  every 
half  hour  for  two  or  three  doaos.  If  there  ie  nausea  otJ^omltinn 
put  a  miistanJjEftl  on  tbo  epigastrium  for  twenty  touurty  mfnutea 
before  ufi^'R  ^^ff  fay,  '"°utli>  A  small  Lnjeclion  of  morphine  may 
relieve  the  head  where  there  ia  deficient  goetric  ftbaorption.  and 
when  the  stomach  ia  much  upset  this  is  often  the  only  thing  that 
wdl  act,  or  temporary  talisf  may  be  obtained  by  comprefi^ng  thit 
earotid,  Tbexi  either  the  calomel  or  the  morphine  may  ho  foDowed 
by  a  short  courafl  of  salicylate  of  sodji  to  clear  out  the  retained 
uric;  JLuid.  {h)  Bf£ut^tm  oUacks,  to  diminish  the  amount  o!  uric  a;!id 
introduced  in  food  by  avoiding  animal  fooda,  aoupa  and  estTActa 
which  arc  rich  in  it  (sen  cbapler  irix.),  abo  BtTonp  coffee,  ten,  and 
vcgetablea  ricfk  in  alkaloids,  a»  the  pubca  (pcoa,  bcanii^  lentila), 
muebrooma  and  aaparagua  and  to  clear  out  any  aecumalatioiiB  of 
uric  ar^id  already  existing  in  the  body,  which  may  be  best  accom^- 
ptished  by  a  eouree,  or  several  courses,  of  salicylaLL^j^  at  intervala. 
it  is  necesflary  bo  out  out  all  animal  Food  except  milk  and  chei 
in  order  to  get  the  best  rcanlta  ;  and  then  milk,  bread  dtu^G,  aad 
cefeal  fooda  with  cheese  must  bo  increased  ao  far  as  is  neoeesary 
to  replace  the  animal  food  left  o^.  IF  this  is  done  properly  there 
need  be  no  fall  of  urea,  vvhieU  T  takr^  as  the  guide  of  nutritinu, 
and  try  to  keep  between  '^  and  3^  gra.  per  pound  of  body  ivcight 
per  day  Cor  an  adult. 

In  many  cases,  as  in  my  own,  chango  of  diet  ib  all  that  is 
necoasorVi  flnd  1  get  numeroua  reports  of  casc^  where  this  has  been 
so,  Dr,  Lognn,  of  Ecclefechau,  N-B-,  kiadly  meutions  several.  In 
flomc  there  werEi  "  l>iliuus  a1bai:ks,  with  headache,  HicknosB,  iigora, 
and    diarrhcea,"    and    in    others    headache    and    aickEkcaa    of    many 
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jeare'  standiQ^t  ^U  being  practicallj  cared  by  diet  i  and  of  one  of 
thoBQ  he  Bave  that  whco  out  at  dinner  or  a  danuc  "if  uho  t^ketE 
B  mefit  djsb  to  sqtd  being  remarkably  elie  always  aufFere  bcadache 
and  deprcasioTi  within  two  days,"  ihn  exact  pumllel  of  my  own 
esperieDcea  (aimilar  cases  are  also  recorded  by  Dr,  Eakridge  and 
Dr,   FergusoD.     See  xeferenoca  in  chapter  vii.). 

1  have  fouud  thid  hcodachc  so  constantly  aesoclated  with  a 
UrgQ  excretion  oi  uric  acid  in  the  urine  that  1  hikvo  practically 
giTCQ  up  fxamining  or  leooiding  the  urtuo  aror&tiOQ  in  auch  coeea, 
truBting  f*ntire]y  to  the  very  delinttc  circulation  changeR,  with  ati 
cccofiional  estimutioa  of  the  blood  granules;  or  have  only  esamined 
tiiB  urine  now  and  then  in  reHfjonsc  to  u  request  by  thoee  who 
have   Bont  tnc  wises. 

Thus  Dr,  Fiddlan,  ol  CardiS,  kindly  had  the  uiiae  of  an  attack 
collected,  and  found  a  relation  of  uric  acid  to  urea  of  I  — 18^ 
He  then  a^nt  tU?  patient  to  A^e  me  and  I  found  the  blood  prosBure 
between  attache  wan  120,  in  Epite  of  Home  ijuick  puhw  {''.  cardiac 
failuro)  6nd  the  capillary  reflux  was  G  to  7  decidedly  alow ;  th« 
apex  o!  the  heart  waa  slightly  displaced  to  the  leff^  and  the  scoond 
HOund  V.-&5  loud^ 

And  this  reminds  me  to  eay  that  auEetera  from  this  headache 
genfTHlly  have  n  blood  preasTire  whifh  Is  toe  high,  nnd  a  cnplllflry 
nrllujit  wbicli  is  too  slow  even  between  attacks,  and  that  their 
circulation  sl^na  alter  in  the  direction  of  normal,  in  aut  to  nine  or 
twelve  months  as  the  diet  La  poraoYcrcd  with. 

Thus  a  patient  with  a  blood  pressure  of  170— 16U  in  an  attach 
will  have  a  blood  prpeaure  of  140  say  between  attacks:  but  140 — 
150  is  the  higUoAt  pressure  1  ever  get  in  an  attack,  so  Ihat  the 
pleasure  required  to  produce  an  attack   varica  wJth   tbc  tudividuuL 

Blood  prcssLirc  alno  no  doubt  varies  with  atmoephorio  ptewurc, 
and  Ilr.  J.  Cuthbrrtson  WaLkcr  of  Mcvagisaey,  8t.  AuHtoll,  Corn- 
wall^ pointed  out  to  mv  that  his  h«adach@3  had  been  more  ft^- 
ijU«nt  living  on  aea-levol  in  Cornwall  than  previouaLy  in  the 
hi^lunds  ol   SiTOlland. 

Now  a  rise  of  blood  pressure  equal  to  ^  or  yo  mm.  of  mercury 
auffioca  'o  produce  a  heada&lie  in  myaelf.  and  since  Atmofipheric 
"inoBSurt^  faiia  1  laeh  =^  iJ5'^  mm.  of  mercury  in  ^KXJ  feet,  it  fallows 
that  a  riso  of  9UU  or  1,000  feet  vould  be  required  to  do  away 
with  that  headache  ;  but  a  rise  of  i^y  lOU  or  200  feet  might  sensibly 
diminisb  it. 

1  have  also  heard  from  my  Mend,  Dr.  W.  Young,  of  Wellitig- 
too.  N.Z,^  the  following  very  interesting  history  of  a  man  ho  had 
mtt. 
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Ho  noticed  wliilc  t>n  T,h<'  vcy^gp  to  New  Zealand  tliat  one  of 
his  fellow- pti&BeoptTB  \^f>\c  no  meiat,  and  on  gettinR  into  conversa- 
tion  with  Inn:  he  found  that  he  b*d  rtb*itaioi3d  from  it  for  eight 
ypftrB,  LEtfiii^e  of  T.lie  <'ruplty  whk'h  rni»at  citing  lortiuts  upon 
aoimalB,  ancl  lln^  de^racling  ocoujmfbn  to  whii^h  it  puptwH  n  Ur^D 
number  of   mcn- 

Dr,  Youn^  then  eaquircd  aa  to  the  efleota,  if  any^  of  the  change) 
ot  diet  on  tus  health,  and  wan  told  thJit  thi^  had  been  much  bctt<*r 
of  lite  yeara  than  previounlj,  !ind  that  he  btnl  given  up  alcohol 
of  wliH;h  ht^  hml  beforp  Ijiltpn  freely,  hut  without  into  Kim  tion,  at 
the   Hftmc  tinift  with   Tiiait. 

While  u  tncAt  fHter  he  h^ci  been  puhject  to  bilious  attack  in 
with  Bi>vcrc  hcndachp,  coming  H^mctintcG  ae  often  m  onoe  a  wer^k, 
hut  from  the  timo  *>f  the  ehaoRp  of  dieT  the  attflcIiB  gradually 
dircinished  in  onmber,  and  nr*-  at  prflsent  ^jnito  rare. 

Dr,  Young  «dda  thttT.  hf  wernn  well  noumhed,  but  that  he 
tnkea  Bome  atiitQAl  food  in  the  shape  of  eggH  a.iid  milk,  aod  my 
impresaion  is  that  if  he  cut  aul  the  cgge  he  would  remain  well 
nouriehed,  ftnd  have  nc  hUiotia  attaoka  at  all.  I  am  interohtcd  to 
see  al«o  that  even  Dr,  Hptrinj^ham,  St.  BfirtholometP^s  Hospitaf 
Journnl,  I^!^i7.  vol.  i,  p.  !iVt,  Fiiidfi  (hat  nhstinence  from  meaf  eurp* 
migrunei,  though  he  ohji?cta  a^  miivh  k«  ever  to  the  theory  that 
explains  It-a  action:  but  he  refruina  like  other  objectors  from 
Itndrring  4  better  explanation,  and  falls  back  on  gcneralitiea  about 
abE^imilation^  which  are  of  no  nee  to  anyone.  It  certainly  eeema 
to  me  that  when  the  invcfitijiation  of  any  diaense  ha*  arfii'ed  at 
6ueh  a  s\agv  rhitt  it  (lan  he  produced  at  pleasure  by  swnJlowinff 
known  qufintitief  of  delinite  chemical  HubNtanced  (xanthine  or  nrir 
at" id),  and  when  i:ertain  <;ure  can  be  efTei;led  by  leaving  lliese 
BubAtanr^i^a  out  uf  the  ditt  list,  th^ro  \b  not  much  room  for  further 
thuoriaing  aa  to  cauaation.  , 

L  As  regurda  treatment  by   druRB  wa  must  not  forget  the   action 

»of  bicarbonate  of  *toda  pri^viously  referred  to,  as  it  ecttaiolv  ftftf|ie- 
time-g^  relieve"  both    headache    aod    depreeaion    in    a   veiy    marked 
V       maimer,   and   it   pr<»bhibly    doed   this    not   by   dimini.'ihing    the    uric 
acid    in    the    Mood,    but    by    alfering^jtB^soIijbility,    aud    perhapa 
I  preventing    it    from    aseumioK    fbc    i^-ulloidal   form ;    that   ifl   to   aay 

by  carrying  the  reaction  of  the   blood  to  the   alkaline  mde  of  tbo 
collfpmic   point  {see  chapter  v.,   p.    I7*j). 

Thus  two  or  three  bicarbonale  of  itoda  lotengffft  will  oftRo  make 
the  difference  between  the  pri^HfflnP  t\f  atiaencr  of  slight  hcadacbu 
and   depression,  antl   they  are   flpccially  likely  to  act  well  in   warm 
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[4rDAUior  in  summer  juat  at  tho  time  when  anlicylLitea  are  not  Ukcl^ 
to  act  flJfltl  ^  tfie  high  Jtlkalinity  of  the  blood  met  with  in  warm 
weather  ta  iavour&ble  to  the  actic^n  of  the  bioafbonate,  anfavour- 
able  to  that  of  the  s&licyl^te,  and  we.  already  \atow  that  the 
effecta  of  salicylates  on  blood  prefiflure  depend  on  the  alkalinity 
of  the  blood,  tho  <jUBiitby  of  uric  acid  they  meet  with,  and 
probably  upon  the  compound  they  form  with  it. 

It  U  very  common  experienoQ  amonp;  migcuiui^^auffeFera  that 
ott  waking  with  a  hciidache  in  th^  moroin^  tbi?  beat  thing  to  do 
is  to  tfo  witiiput  breakfast,  and  perhaps  even  withoat  food  through 
tbti  wiole  day. 

Now  this  has  bome  advantAgea  and  also  some  interesting 
cffooU :  Gr^t  of  all  it  Icaren  the  gastrointestinal  di^et^tion  free 
to  get  tt9  house  in  ord^^r  without  being  bothered  with  fresh  duties 
just  when   its  E;LrcuIatioa  is  alow  and  obstructed. 

Then  tli**  effect  of  starva^j^j  ialoj^jjg^to)|iny__nr&tt  (aee 
*■  Diet  and  Food,'*  ad.  iv.,  fig.  1),  anowith  hlling  urea  goes  fall- 
ing acidity,  ao  that  the  alLUmJty  of  the  blood  may  be  iaofcftsed 
and  the  Bol]jtiility  i^f^h^^  Anllnid  ury-  arid  impfovad.  ae  jiwt  mon- 
tiuoed  in   tefereoce  to  bicarbonate  of  soda. 

r*Btly,  the  effeot_oi  faUine  urea  is  a  fall  in  nutrition  and 
murtcular  power  (Bee  *' Diet  and  Food,"  prev.  ref.),  and  this  meana 
eooner  or  later  a  fall  of  bloo<l  pretfaure^  and  if  the  patient  Laked 
no  fluid  aa  m'oII  aa  no  food  (and  tbere  is  never  any  thirat  in  tiiese 
cuaditiouH  of  colffemia,  because  the  water  ennnot  get  oat  of  tha 
blood  through  th^  obstructed  capilkrien  of  tho  kidney),  this  wdl 
alan  tend   to  reduce  blood  proasure. 

Henoe.  alter  13  to  24  or  :Wi  hours  of  more  or  leas  complete 
atarvatiou  there  is  a  fall  lJ  blood  [>risfiure,  and  the  headache 
ceases.  And  tbia  ia  iiflLJ*flc*ifle  the  large  excreti^P  ^j  Wi.  flg^^ 
.^as  come  to  ao  f:nd,  an  falling  urea  ELud  fti^llin^  ariditv  favour  the 
«xar«tion,  but  b^ausEj  the  T^"""iiirr  ffll^'^  *""'  ^'■"^■^-'■*j  iofuL^ 
and  fluid.  And  it  ia  an  important  advantage  of  the  treatment 
'by  absteniion  from  food  and  fluidf*  fka  i:ompflTed  with  that  by 
drags  wbich  cause  retention  (mercury,  morphine,  Jtc,  previously 
mentioned)^  that  the  oric  acid  ia  allowed  to  pass  out  freely,  and 
IB  not   stored   up  for  another  day, 

8o  tlkat  the  fall  of  blood  presauro  may  be  due  partly  to  the 
better  solubility  of  uric  aeid  in  an  increaHe  of  alkali,  aa  in  the 
caae  of  bicarbonate  of  ftotia  menlionwl  abovt,  and  partly  to  the 
geaoraJ  muscular  dehtUty  wbicU  prvveut£  the  heart  from  keeping 
up  the  blood  preasDre«  and  also  to  the  diniinished  quaatitj  of 
18 


374 


URIO    AOIQ — (1H\P1<}^K    VE 


J 


A- 


blood.  And  the  fnll  of  blood  proaaur©  \h  Iho  r«liel  of  euro  of  tUo 
hi^ad   pain. 

I  ftm  interested  to  notj;  in  thiB  connection  that  Dr.  W.  -T. 
Tywn,  of  Phtladelpliiti,  has  tibflervcii  {BTi/ish  M&iical  JoutthiI. 
1899,  voL  iL,  p,  4il)  that  a  pati£Q^  whiJe  (akingaiinart  ul 
Vi<dry  water  daily  would  remaip  free  from  enJKiaiDe,  but  Aa  socrn 
aa   tlua  woe  left  off   tho  ottacka   would  return. 

Now  ike  rosult  here  was  probably  not  due  to  diminiAhad  tiuid, 
A^  an  excess  of  fluid  n-ns  most  likely  beininf  taken  ;  but  it  might 
h^i  due  til  thi"  F^lvotit  (aTid  tLia  dnae  Hould  be  ei](ial  to  about 
90  ^rj^ina  of  aijdii  bicarb.  In  tbe  day)  clearing  up  the  coUmuia 
and  dirainiaKing  or  diBBolvmg  thg  granolfla,  aa  in  Dr.  Mordhorat's 
eiporimonte.  It  would  abo  equaliso  tha  emietjQn  throughout  the 
24  hourfi,  making  tha  capillary  reflux  cnr?M  into  Pcari^atHJgtLt 
IJPM  (see  fig.  41]  andlireventint^^p^^^^""''  "-jij^*""  .^a^j^v.  ^^ 
we  have  seen  are  tite  great  precipitating  i^^iUHes  olUPadacbe. 

In  my  own  eicperience  a  auiall  doae  of  Hoilii  bicarb,  has  some- 
timea  made  a  headache  worsp,  while  a  amall  doae  of  au  acid  has 
relieved  :  on  the  other  hand.  1  have  been  quite  woll  with  low  acidity 
and  a  large  excrvtion  of  uric  acid,  and  then  a  little  Acid  has 
appcnred  to  produce  n  tomporarv  headache. 

It  uppeara  to  me,  therefore,  Uiat  there  is  what  I  have  called 
a  coUffirgic  point:  that  ia  a  point  at  which  the  alluLt°^^  ^^  ^^^ 
bloodi9  inauHicieat  to  ^"H  jlfl  nriii  nniJ  in  tTmpk^n  inbifj^"  and 
it  ia  more  or  leiis  thrown  out  in  bulky  colloid  pranu-Cce  (collffimia)  ; 
an  ipcroasg  of  alkali  may  cauac  r^- solution  of  these  granules  and 
olcar  up  tne  oolupmia,  thia  being  atcmmjanied  by  no  diminution. 
but  ralhcr  by  aiiinj^£5^|j^j^J|J|^,^jHiEiyjgii  of  urio  add  lu  Cht 
urine :  bu&  if  the  Jnciease  of  alkali  djMclvBfl  ^\^t  a  (quantity  of 
aric  acid  from  the  ^iaauaa  and  organs,  the  uric  acid  may  again 
bo  preaont  in  the  blood  in  quantity  beyond  that  which  the  alkali 
oan  hold  in  complete  solution,  and  the  n>llffimJa  and  high  blood 
pressure   will    return. 

The  colltGmic  poin.t  ia  therefore  not  a  deQnIt«i  point  u^  regards 
alkalinity,  but  is  a  definite  ratio  between  the  alkali  preaent  and 
tho  urii^  acid  prceont. 

Thus  the  eiplanation  of  Dr.  Tyaon'a  obaervation  may  he  that 
90  grains  of  aoilii  biparb.  generally  aufiice  to  hold  in  solution  the 
unD~aGltl  bo  he  niet  nith  in  oaseR  oi  migraiue  ;  but  Tmay  mention 
that^^  luivc  several  tuuea  given  oltrate  of  pot«ab  to  caaea  of 
Brigbt'a  diacaac,  to  the  extent  of  rendering  t.be  urine  almoat  con- 
alantly   alkahne^  and  yet  tho  blood  presauto  haa  not  iallon,   it   hae 
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eith«t  remained  (^onatant  or  hus  sV\g1it\j  risen  ;  here  we  taay  perbapb 
conclude  tliat  the  arJc  acid  was  present  in  tlin  blfKKl  lit  Hiioh  large 
quAntiUes  that  the  gre&kst  Amount  ot  alkali  intcoduccd  did  not 
auf&co  to  dia»olve   the  coUa>mia  (ace  cnaca  in  chapter  xiii,). 

A  rqlfttivAlo-  amall  Hpae  of  fllkati  wUl  hpld  all  my  nrJc  acid  in 
sc(i|ition :  but  in  those  who  are  fuU  ol  urat^tLe  hreeBt  amomit 
nf  nWcoM  you  can  Rivg  tfjll  nyt jnf^fljge  to  do  this,  and^thTToTfiemU, 
slow  capillary   reflujt.  and  bigh  blood  presBurH  will  nontiniie. 

On  the  other  band*  an  ai;id  acts  by  caufli(L|;  the  reteution  oi  tbe 
colloid  granulps,  i.e.,  by  giving  riag^to  g  deposit  or  retention,  which 
"ftt  M  P-  ""'^  4Cl4._^i^^  i^  tho  liyer  and  spleon  nnd  other  orgnne 
the  alkalliuty  of  which  tlie  acid  dimiuit^hoe  ;  this  action  is  accom- 
panied by  a  diminighcd  exi^retion  of  urie  acid  in  the  nrtne,  and  a 
fait  of  blood  pri^seure,  becauj^e  the  blood  is  thus  cleaned  cf  colloid 
grnnulcs,  and  the  excretion  tn  the  urine  thus  tella  ua  In  which  way 
a  druff  13  acting,  whether  by  disaolving  coUiemia,  or  by  causing  reten- 
tion and  so  clearing  the  blood. 

But  he  thid  aa  it  niay,  ose_thjng  ih  certain,  that  to  ^gtain 
from  ^0(ai_imd_  dUHtJ^  12  to  24  or  48  hours  cures  a  headncbG  ; 
and   when  tbe  headache  nas  gdHC  WB  Rmltnat  the  blood  .ureaHure 

has  fnjjm  lay  frnm  Iflfl  Yf'']\  *'"^  '^'rrdarhlT  W  IQO  "^  Jl»  aftflr 
tb*  flt&rvation,  and  with  this  there  is  a  diminiahed  excretion  of 
urea  and  of  acid  in  tbe  urine :  but  iinc  acid,  far  from  being 
retained,  is  b«ing  still  excreted  in  oonaiderable  excoes  of  ita  normal 
relation  to  urwi,  bo  that  we  have  i  LinJ  tl^c  li^'iuljirfM*  wJiile 
pi;n.in^f>n^  friM-lj^UiM^^iiri*^ ARiil,  and  Ijum;  iuft  ijiiL-ii  [lU'ii'ly  ri'tain- 
iog  a  store  for  some  other  day> 

To  attain  thifl  vtry  deairable  result  I  am  in  the  habit  of 
adoptinp   the  following  nil<^a  : — 

(1)  When  the  headache  begins  abstain  from  all  food  and  drink. 

(2)  H  after  missing  a  meikl  or  two  tbe  j4tomAch  improves  and 
there  U  souje  decided  appetite,  take  a  few  plain  dry  biscuit*  and 
a  bit  of  Mm^>]e  fruit  (apple)   eating  well   belotff  the  appetite. 

(3)  Continue  tho  biseuita  and  fruit  for  about  24  Hours,  increaf- 
iag  the  quantitiofl  if  appetite  gets  stronger:  but  never  eating  a 
full  meal ;  and  taking  only  4 — 5  oes,  of  biseuita  and  about  the 
fiame  quantity  of  Fruit  In  th^  24  hciurE  (this  being  modified  ntarva' 
tion.  about   l-l"th  or  l-Tth  of  a  full  day's  food). 

(4)  If  at  the  end  of  2f  to  3^  hoiirs  the  biood  pressure  has  fallen 
and  the  beadoobe  haji  gone  (and  weak  people  wiU  foijuiro  leaa,  and 
strong  pyw***  BfiMii  fljprvation)  graduauy  recurn   to  ordinary  diet. 
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(5)   During   such  Htarvation   keep   quiet 
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and  do  not  as  a  rule  attempt  to  carrj  on  any  ordinary  work  or 
occupation,  as  tlie  object  of  the  treatment  is  to  lower  blood 
pr«8Bure  by  weakening  and  diminishing  the  quantity  of  blood ; 
but  after  sufferers  have  tried  the  treatment  once  or  twice,  they  will 
soon  learn  how  much  they  can  do,  and  may  be  able  to  begin 
sedentary  work  as  soon  as  the  pain  moderates ;  and  they  will 
be  auq>riBed  to  find  how  well  they  feel  when  the  headache  goes, 
even  though  they  may  have  had  no  food  for  many  hours.  This 
headache  is  due  to  high  blood  pressure  and  the  high  blood  pressure 
is  due  to  uric  acid- 

Tt  can  be  relieved  by  (1)  anything  that  diminishes  the  pressure 
inside  the  skull  (compression  of  carotid,  &c.) ;  (2)  anything  that 
diminishes  blood  pressure  generally,  as  {a)  clearing  blood  of  uric 
acid,  (&)  diminishing  the  fluids  in  the  body,  (o)  diminishing  the 
power  of  the  heartby  nsii^  antipyrtn. 

It  can  he  prevented  by  diet  which  keeps  excess  of  uric  acid 
out  of  the  body,  as  that  prevents  all  high  blood  presaure. 
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EpIIBPSV,   C0K7L'L6I0HS,   ATJn  Hystkria. 


Weiat  1  h&ve  juHt  said,  b-s  to  the  probable  mode  of  production 
of  Iha  uric  aaid  ke^ache,  applieji  almoat  word  for  word  to  the 
canaatioD   of  i^s   near  rulativp,   epilepsy. 

Thua  Du  Boia  Rcjmond,  whcae  voac  motor  ex^Utialioa  of 
QiigraLnc  hao  been  quoted,  goea  on  to  apeak  of  epilepsy  aa  followa ; 
'*  Sinpu^af'y  enough,  if  Kussmaul  and  TonHGr'e  doctrmc  ;e  right, 
which  places  the  origin  oi  many  epileptic  acizurea  in  a  spasmodic 
oonatriction  of  all  th^  arteries  of  the  head,  then  my  migTHiae 
would  be  dietinguialied  from  thin  kind  of  epil^pf^y  lesB  by  tike  nature 
of  the  difltutbttuce  which  provaila  in  it,  than  hy  ittt  degree  and 
extent*'  (quoted  by  LJveing,  *'  Megrim  and  Sick  Headache,"  p,  300). 
And  Dr,  Livciug  huoe^jlf  romarke,  tn  spoaking  dI  epilepsy  (p,  205}^ 
"ThiB  is  doubtlefls  the  panicuhr  neuroaU  which  exlubi!*  the 
cloaest  connoclton  with  megrim  both  in  the  occasional  rcplac^mont 
of  the  one  ^tlTectioa  by  the  other,  and  abii>  In  tlie  iiocurrunoe  of 
i^ftaea  of  a  character  Lnt'ermediAte  between  the  twOn" 

It  was  toy  meeting  with  tlicae  viewa  nod  <]uot>ationa  in  Dr. 
Liveing'a  work  that  sot  me  to  look  ior  t^  uric  aoid  HuctuotJon  in 
opilepay  similar  to  that  I  had  already  found  in  headai^he,  and  my 
results  in  one  of  the  firfit  cafieA  1  waa  able  to  mve^tigale  with 
ftuffi<M<enl  cara  were  published  Iti  the  Neuroiotjufhes  C^irafhlall, 
March,  1888,  and  they  showed  that  in  the  aeven  houra  preceding  the 
tit0  the  uric  acid  excretLon  waa  very  amall,  having  a  relation  to 
urea  of  only  I  to  M),  in  apitt  of  the  fact  that  theec  houra  included 
tha  aUuHno  tide  after  breakfast,  when  the  excretion  of  uric  ackl 
fihoiild  nomnnlly  have  been  large  ;  j^ml  juat  as  in  the  rase  of  the 
uric  acid  hcadachiv  tha  uric  oeid  thus  held  back  jn  what  ahould 
have  t>Mtn  th«  alkahno  tide  fouod  its  way  into  the  blood  later  iu 
Ihv  day»  and  produced  the  tita  (ftee  fig.  40) ;  the  uric  acki  exore- 
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tioQ  lose  with  each  set  of  fitfi  and  fell  in  tbc  interval  between 
them,  and  with  the  most  severe  fita  which  occurred  in  the  early 
morning  hours  of  the  following  day  the  uric  acid  rose  veiy  high 
ahove  urea,  having  the  relation  to  it  of  1  to  20,  und  when  the 
fitfi  finally  <ieaflol  it  returacd  nearly  to  noruiHl  (Itivel  of  formation) 
I   to   3a, 

Uerc,  thsQ,  wc  see  a  aeries  of  epileptic  fita  oorreaponding  to  a 
headftoho,  like  it,  preceded  by  o  rainua  cscrclion  of  uric  acid, 
which  in  both  cases  is  accompanied  by  feelinga  of  bappinesa,  well- 
beinf;  and  mental  brilliaacj  (due  to  absence  of  urie  iLCJid  from  the 
blood) :  like  it,  aino  fliM:oiH[iuiiied  by  an  cjceaaive  excteticm  of  uric 
acid,  which  la  to  a  considerable  extent  proportional  to  the  Heverity 
of  the  tilG;  and  Like  it  abo,  in  that  when  the  file  ccaQC,  the  e^ore- 
tion  of  urie  acid  iaWa  fjuictly  to  the  level  of  formation;  the  plus 
eicretioQ  during  the  fits  exactly  bchLiicing  the  minus  excretion 
tbat  preceded   them. 

Will  it  be  coneidered  that  I  was  very  rjish  in  concluding,  »s 
1  did  from  these  facta,  that  the  fits  were  due  to  the  uric  aoid 
Huetuation?  1  eonfesB  that  if  I  bad  had  no  previous  experience 
of  the  uric  acid  headache,  if  T  liad  not  known  that  I  could  produce 
it  Of  remove  it  at  pleasure  by  influencing  uric  acid,  I  might  have 
drawn  a  different  and,  T  b?Uev«,  lesa  correct  conclusion  ae  to  the 
cjiusatioD  of  Bcme  of  the  flte  cif  epilepay.  T  have  elsewhere  (juoted 
from  Dr,  Rosa  ("Diaeneefl  oi  the  Nervous  System,"  ed.  i.,  vol  ii., 
Ph  QIC),  notoa  of  a  case  which  ahow  that  epileptjo  fitd  may  be  pio- 
ceded  by  just  the  eame  feellnj^  of  happLnesS}  well- be in^^  and 
mental  brilliancy  that  have  been  observed  in  the  case  of  headache 
— eymptoms  which  in  botli*  diseases  are  due  to  the  same  causef 
ttud  in  both  are  contemporaneoua  with  a  mlcua  excretion  of  uric 
acid  in  the  urine,  it«  relative  absence  from  the  blood,  aud  the 
result  of  this  a  free  oireulation  in  the  tisauea. 

Thifl  observation  of  mine,  that  file  are  preceded  by  a  dimic- 
iehed  excretion  of  uric  acid,  faa^  been  confirmed  by  Krainsky^  of 
{.'racoWj  who  finds  the  phenomenon  so  constant  that  attacks  uan 
be  predicted  from  the  diminished  excretion  o!  uric  acid  in  the 
uriao  (&ee  British  Medical  JoMrnal  "Epitome,*"  1^98,  voL  ii,,  p.  7J, 
and  "  Mental  Aifectiona,"  by  Dr.  Jh  IiIacpher£on,  Macmillan,  London, 
1899.  p.   'S6i). 

1  have  to  thank  Dt,  A.  Sangster  for  reminding  me  that  George 
Eliot  suffered  greatly  from  mjgruiDc,  and  eventually  died  with 
□lirooic  morbus  brightii,  !(«  natural  ending,  and  that  she  alao  had 
a  saying,  ^'  I  am  dangerously  well  to-day,"  meaning  ua  doubt 
well-being   before   a   headachcn 
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Epilepsy  resembica  uric  acid  tciiJitchc  in  iLt  mentfll  btigbtnesa 
and  well'beingi  with  acanty  oxcretioo  of  uric  acid,  wtiicli  may  pre- 
o«de  boib,  in  Ihi-  escesajve  excretion  of  uiio  acid  and  mectQl 
dppresaion  which  accompany  both,  and  in  the  subnormal  surface 
ttmpcratuic  (also  due  to  uric  acid)  tthicli  may  lje,  found  with 
both,  and  in  both  the  pulae  may  be  alow  and  ftilteriTig,  as  it 
often  la  when  the  tension  ia  high  [sei!  afao  M.  Ch.  Fcie,  ProgrAs 
MSdical^  vol.  i,,  188y),  Both  conic  on  early  in  hie  and  last  ior 
ye^n,  both  are  periodical,  recurring  at  more  or  less  regular  i&tei- 
vaU — a  character  common  to  other  fnnetional  disturhancea  prc- 
linceii  by  uric  acid.  Bifth  are  often  mi^t  with  in  menibera  of  the 
aame  family,   or  nuiy  affeet  alternately  one  and  the  same  patient. 

Both  alacj  bear  identical  relationa  to  menstruation  in  womcrn 
{fi^.  ^1  und  'S2)  or  fatigue  m  b^^th  Btan-e  (tigu.  ji;  and  17),  and 
fatigue  will  very  frequently  precipitate  an  attauk  oE  headache  or 
fit*  in  thoae  auhjet-t  to  thetn,  and,  bs  the  figitrefl  Mhow,  it  cauaea 
the  imsaage  of  an  exce&a  of  uric  noid  through   thi?  Mond- 

Among  drugs  the  action  of  ai;idi»,  nitrites,  opium,  iron»  and 
quinine  ia  almost  exactly  parallel  in  the  two  diaorderB. 

Both  again  hear  idenlieal  relatiooE  to  dyapepaia,  ingestion  of 
indigestible  food,  or  otbei  causes  of  functional  disturbance  which 
produce  collffiinta. 

It  seems  to  me  that  th»  parallel  between  the  two  neuroses  pre- 
viounly  noted  by  Liveing  and  others  could  hardly  be  more  com- 
plete i  my  researehea  aUo  bring  out  the  nature  of  the  relationehip 
oi  those  functional  diaturbflnces  to  gout,  which  had  ao  often  been 
aoapGcted   by  previous  observers. 

8ince  I  discovered  that,  a»  the  observations  of  the  above 
quoted  aJlhoTs  bad  led  tne  to  e:ipect,  there  was  a  Ifuctuation  in 
the  excretion  of  uric  ai^id  with  the  ti(A  of  epilepsy  ju^t  ae  with 
the  attack  of  migraine,  1  have  invcatit;ated  with  interest  all  casva 
of  epilepsy  that  have  coma  in  my  way;  and  though  1  havo  csti- 
tuatDd,  or  been  able  to  i-atimate  the  uric  acid  excretion  in  only 
a  few  of  theic,  I  believe  that  in  the  great  majority  I  have  found 
more  or  les8  wi^ll  marked  signs  of  a  uric  acid  fluctuation  corre- 
ftpiuiding  with  the  attacks,  such  as  profuse  urine  before  or  after 
ibo  fit«»  or  both,  scanty  urine  at  the  time  of  the  fits,  evidence 
of  alow  high  tonsioQ  pulse  with  mental  depreaaion  or  dulness  before 
the  tite  ;  then,  again,  their  relation  to  menstruation,  fatigue,  dya- 
pcpfeia,  kc,  iM  often  obviously  the  same  as  in  the  case  of  the  uriu 
Mcid  headache.  Several  of  the  cases  1  examined  had  only  alight 
fitfl  with  momentary  uncunsctousrioss.  tknd  the  urine  of  these  never 
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BbowE3d  any  uric  acid  fluctuation,  probably  because  ike  pluB  exore- 
tioQ  lasted,  only  a  v«ry  short  time,  and  the  amouQt  of  Drine 
slready   in   the  bladder  completely   overshadowed  it. 

On  one  occasion^  however,  a  case  which  had  previously  with 
alight  fits  yielded  only  negative  resulta.  had  a  very  aevore  fit  with 
inacosibility  lasting  for  twenty  minutes.  At  tbe  end  of  Ihe  in^n- 
eibiJity  I  was  able  to  obtain  aome  urines,  and  this  was  pbccd  in 
s  glass  near  me  wh-ile  I  waa  g&eing  my  other  palieatn.  I  notified 
that  it  noon  became  nlftudv.  vrit.h  r  pule  sediment  wKioh  I  regarded 
at  Grtit  &B  mucus,  but  on  cloAer  inspection  I  found  that  fVie  pa)p 
sediment  waa  rapidly  falling  through  tho  Huid  and  collecting  at 
the  bottom  of  the  glasa, 

When  my   work   was   over,   the   urine  beiog   even   then  suaroely 

cold,  1  put  Home  of  this  sediment  under  the  microfloope  and  found 

that  it  conflicted  of  colonrlesE   lozenges   of  urfc  acid  ;  and   on   esli- 

mating  the  specimen  t  found  (hat  Jt  oontaincd  a  very  great  excess 

of  uric  acid,  ita  relation  to  urea  bdng   I — 17*     Here  a  case  which 

gave    no    viaibie    reaction    with    flight    £tfi,    gave    a    very    mark^tl 

teootion  whea  a  more  severe  fit  occurred,  so  that  in  this  case  aUo 

the  exeesB  of  uric  acid  waa  proportional  to  the  aeverity  of  the  fits. 

Tt  will  easily  be  understood  that  when  the  fit^  giYe  no  warning 

of   thfiir   approach,   it   \h   no  easy  matter   to  separate   the   urine  ex- 

cret4id  during  the  fit  :  it  ia  almost  impoaaibie  to  prevent  there  being 

an   admixture   of   before   and   during,   ot   after   and   diiring.   which. 

afl   will   be   remembered   in   the   case   of   headiLche,   gave   me   for   a 

long  time  only  negative  reaulta  ;  but  once  the  Importance  of  attejid- 

ing  to  this  point  ia  understood,   it  is  easy  in  the  case  of  hpAdache 

to    aeparate    the    urine    i;orreti ponding    t-o    the    headache  ;    but    in 

epilepsy  it  Ja  alwaje  difficult,  soEDctimea  impoaaible.     In  the  epilepsy 

O4ft0    narrated    in    the     ^^euroio^tisches    VentTofhltUt    the    urine    waa 

drawn  at  the  end  of  each  fit,  and  in  some  caj^es  at  the  beginning 

of  the   fit  aUo,   but  even   theD   there   was   aome   admixture   of  the 

excretion  of  the  fits  with  that  ot  the  intervj^ls. 

A  catw  will  illustrate  whai  T  mean.  B.  B.,  female,  aged  30. 
Fits  began  at  12  years  old.  Longcat  time  without  any  fits*  one 
month ;  has  had  aeven  or  eight  in  twenty-four  hours  ;  they  are 
generally  at  night  or  early  morning  now.  Are  itorse  at  catamenial 
period;  but  has  them  also  between  the  po'iods,  FwtUer  no  gout  or 
rheumarism ;  used  to  have  '^biliouji  headache."  Mother  suffers 
from  headiiche,  &c.  Muteirnal  aunt  the  Mtme-  Haa  one  brotltcr 
and  one  sLster  both  eubject  to  headaches;  the  aiatcr  hna  them 
nbont  OQce  a   week,  no  fits. 
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Fatient  doea  not  know  when  fits  &re  coming. 

BJtefi  her  tgnguc  id   tite  iit«. 

Had  acarlft  fever  at   11   ream  nf  age. 

Meot^los  and  whaopin^- cough  as  &  child. 

Hfld   bad   fit*  three  daya   ago.     Cfitamenia   presei^t   now. 

There  is  a  recent  scar  on  right  aide  of  tongue. 

Fifteen  (Uya  Inter  li^d  a  ftt  nl  2  n.ni. 

Urijkc  wa3  saved  m  two  lots — (1)  that  passed  at  midnight 
before  the  (it.  (2)  pasaed  a  quarter  of  an  hour  after  the  tit  ^t 
2.\.b  a.m..  No,  1  was  JSS  cc.  and  nhowed  a  relative  exeretion  of 
uric  acid  to  nraa  oE  1  to  -i^.  and  No-  !2  waa  97  cc,  and  gave  a 
reUtioi)  of  I  to  41,  There  wae,  therefore,  relatwely  lew  uric  acid 
in  the  jieriod,  two  and  a  [quarter  hour^H  in  uhirh  the  fit,  took 
pUce ;  but  it  will  be  seen  that  the  tieparation  was  anything  but 
stttififactorj,  And  No.  2  was  obviouBty  made  up  of  the  misua 
excretion  before  the  fit,  a^  wvl]  as  the  plus  during,  and  the  minni 
far  outweighed  in  time   and   quantity  the  plus. 

It  is  cl^ar  that  evon  a  few  poaitivA  resulta  muat  far  outweigh 
such  uegative  results  as  thi£,  even  if  one  had  not  the  exactly 
parallel  case  of  headache  to  argue  from.  I  h&va  sometimce  got 
patienta  to  paaa  water  every  hour  of  the  waking  daj»  then  when 
a  fit  owurred  there  was  never  very  much  water  in  the  bladder, 
and  in  some  cas^a  tlierti  might  be  almoat  none  at  the  beginuini; 
of  a  fit,  and  bo  the  urine  excreted  from  the  kidney  during  the 
fit   would  he  obtained   pretly   jmrs. 

Drs.  C.  A.  Herter  nnd  E,  E.  Smith,  who  have  made  some 
interesting  Tcacarchoa  on  the  relation  of  epilepsy  to  the  excretion 
f>f  utia  acid,  with  a  view  of  teating  my  rcHUlte^*  hare  not.  it  eeema 
to  me,  paid  auflicient  attention  to  the  ^juftBtioa  of  fieparation. 

The  itnallest  amount  of  urine  evarnined  in  their  tables  h 
\M  ee.,  and  thiff  waa  not  at  the  time  uf  an  attack  of  grarul  maf- 
All  the  onumntfl  rstimat^Ni  nX  the  time  of  an  attach  oJ  tfrand  7Hiil 
were  iarg«r  than  thia. 

Now  the  amount  oF  urine  excreted  Ln  an  ordinary  grand  mal 
attach,  laatinjif,  inrluding  the  stupor  following  the  6tt  t!0  to  30 
minur«a  could  not  be  much  more  than  >~b.>  cc, :  therefore,  even 
Ubdcr  the  mu^t  favourable  circumsCancea.  the  urine  of  an  attack 
wan  mued  with  two  volumes  of  urine  excreted  b'*forc  or  after  it, 
and   no   cso^m   of  uric   ouid   w^ould^   thcjcloro,   be   f*xpccted- 

Xb  I  have  pointed  out,  oven  in  the  caac  of  the  uric  aoki  head- 
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ocbe,   Uie  excietloa  of  the   nlLole  day   may   show   minw  ark  4ai| 
vlub  if  the   uriiie   oE  the   ittUok   is  carefuUy   separata],  it 
1^03  vno  ucid  corre«poDi]iaf;  to  th^  hours  oi  hcadjiche  (m«  Jj 
«/   Pkifsufiog^,  ToU    xiii.).    In   my    f^oso  oJ   cpilcpey,  pabluM 
iIm   A'mTOfc»^K*CT   Cnttrciblett,   to   which   the«   authon  relar, 
■rafl  of   «ftch   fit  was   sitparatod   as   e»t<*hi]W   as   p<^Rsib]»:  ftod 
ftW  pointfJ  out  that  when    the   urioc  of  the  BIa  ua4  in'unl  ii 
that  hdore  a&d  pfter  them,  the  uric  acid  came  out  nonimt  vk 
tW  wiiw  Mccelcul  during  tha  6tB  ahon^   a   j^e^t  ^ctu. 

I  ccftaiBly  thiah  it  is  qukir  luclces  to  examine   150  to  SCO 
of  nsm,   vhen  that  excreted  during   the  fit  ccold  not 
cSM«d  ^  or  20  cif, 

Tfae  uitkoa  aj  agftin,  on  p.  2.^ :  ''  The  laller  [that  i«. 
passed   iBAKdifl^Iy   after  aeimre?]   arc  upt   to   «how   a  higbcr 
and  ratkk  dnn  the  uriiiea  paai^ed  juat  before  seiiures;  \-Kty  d} 
b»«vrw,  die  ratio  is  one  that  helouga  within  the  Jiicita  of  fai 

Tto  is  ittst  my  Manlt  diluted,  and  as   th?   ijuautitiea  an 
^««a  tbcfe  ii  sotkng  to  sKov  that  the  iirii;e  juat  before  wia 
t^  ttnift  of  tvtt  to  thi«e   hours  heforr.   >,&,  a   mi:itatie;  or 
1^   VM   paand   alter   tke   £t   reaHy    correApoudnd    o&ly   to 
mntM  «f  tke  (L 

f^lth^   d9V«  «a  Ac  Mine   puge   they   aay  :    "  The   eJioM 
WTK  acid  t^t  i»  oterrrd   is  epilepsy  cannot   rcasoDahly  b* 
^^J    ^    1^   Cftwe   DJ   the   eeiiure^'^    They   actnovledge, 
1^^  tktft  »  aa  ex?«aB.  but  differ  from  zne  a8  lo  the  rehboa 
«MB  a»^  attiet,   IhrMgh   w  ^aQ  oee  lorther   en   that   thoy  «n~^ 
m,^  ^tSmd  to  attnbutr  nran  poTO  to  ntic  acid. 

Ib  ^d  ^d^  howrvr.    tJtey  |p«md  a  itiatinet   irtation 
t^  eicretaott  «f  an^  arid  and  the  eadBD  of  lh«  svimrea,  and 
„y-*   hf  Bailk  diri  grtmtty   ndnced  tke  fTHinencj   of    rhe  al 
,,^,  „rf.  p.  i3SJ. 

^^  0  )^t£t  what  I  fihouM  expect,  as  In  my  writing  oft 
s^jtci   I    bttve    not    hmit^    myself   to  ^rwtd  nal,   but   have 
gfstrd     that    ^iV     eiaf^     hy6tero-epik|wy,    and    hy»tcna    aic 
jytulariy   FeJat«d   to   urw   acid.  flH 

Where   attacks   of   p&U    nm/   are    fretjuetil    T    ahoald    e3cp«cl^H 
lAtJ&uuua  plus  eKcretion  of  antes,   but,  as  T  hare  oft^a  pttynL 
\%  la  11^1'.=^   U>  lo^k  for  a  urfttc  rcactiou  in  a  singlr  »hort  attari, 
^  ai'|ji^[.itiao  oi   uni3e  can   never  b«  dufheicntly  good. 
T«wt  and  Smith  will  separate  the  urine  o*  jwiirf  aia/  »**» 
iiitcr  preciaidii.   I   have   no  doubt   th:3t   they  will  gat  dnlv 
I  aiujlar  to   mijie,   and   it  Lhry    will  alsn    rjeat  fraif 
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to    the   earn©   diet    aa   petit    mtU    they    wiU^    no   doubt,    get    aonio 
Batisfactory  resaitrt,   juat.  as  others   have-  nlready  dono. 

TJje  obsen-atioDs  of  these  flutliora  on  the  relationship  of  the 
6la  to  iutestiiial  puLrcfactton  am  of  eitreme  lotervat  because  they 
supply  4  further  illuatratiQU  oi  a  point  which  1  had  previously 
noticed,  Thua,  in  8f-.  BnTiMomeiVs  Hc^fitoi  Ut-poiU,  vol,  xsiv.. 
p.  Tl^,  I  have  made  the  following  remark :  "  SaUcylatea  again 
may  fail  to  he  absorbed  for  a  tiin*>  from  gflstric  irritation  or  olhtt 
causes,  and  I  had  a  rentaTbahle  tiifltancp  of  thJH  in  a  case  of 
epilepey  which  I  waa  treating  with  thia  drug.  On  several  occa- 
sions the  urine  gave  no  reaction  with  perchloride  of  iron  durbg 
the  ht«,  though  on  some  oooasioiie  there  was  probably  as  much 
as  '2S}  graina  of  thi.^  eaheylate  lyiiig  in  the  stomach*  and  there  was 
a  strong  roactton  in  the  Lirine  after  the  iita  had  passed  off,  with- 
out any  more  of  the  drug  bpjng   given." 

1  notice  aUo  with  interest  that  M.  Ch.  F^re  records  {Prujreg 
Mtdk<d,  December,  J888,  p.  453),  tliat  there  ia  a  lowering  of 
tension  in  the  renal  veosela  at  the  end  of  the  epileptic  paroxysm, 
accompanied  by  increased  elinimation  oi  drugs,  and  this  practically 
di-'mon^trat^a  that  there  was  high  tension  and  diminished  elimJika- 
tion  of  drugs  during  the  paroxysm,  and  exactly  illustrates  what  T 
have  said  on   the  subject   ia   rerrrniir-e   tu   fig-   ^^X 

1  can  now  explain  all  the  foet^  much  more  completely  than  I 
could  at  the  tJme  the  above  wae  written,  for  I  know  now  that 
when  urto  aoid  in  the  blood  raises  arteriitl  tension  it  obstructs  the 
capillflfies  throughout  the  whole  body  ;  «o  that  not  only  arc  the 
urine  and  saliva  ficanty,  not  only  is  the  sidn  cold  and  dry,  but 
alJ  the  gaatro' intestinal  ai;rretionti  (gastric  juiee,  bile,  pancreatic 
and  intestinal  juice«],  are  mmilarly  diminished,  and  the  circulation 
IhroQgh  their  macous  membranes  is  po  imperfect  that  digestion 
ftnd  absorption  come  to  a  stands tiU.  This  and  the  generally 
diminished  metaboEiBm  accounta  for  the  marked  fall  In  urea  e^tcre- 
tion  that  generally  accompanies  a  pins  excretion  of  uric  acid,  and 
tbe  resumption  of  thi-se  physiulogif^l  processes  accounts  for  the 
rise  of  urea  when  the  urates  are  e leaned  out  of  the  blood,  and 
their  excretion  in  the  urine   diminished. 

But  such  a  marked  arrest  of  gastro- intestinal  digeetion  will 
almost  certainly  be  accompanied  by  the  onset  of  putrc^f active 
processes — the  proecsaen  of  which  Herter  and  Smith  have  observed 
some  oF  th^  renLjIte. 

All  lA  now  clear;  the  reason  the  Aallcylate  failed  to  appear  in 
the    urinfi   in   the    abovo    ease    was    becauae    the   capillaries   were 
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obstn]L^ted,   and   gELstro-inteatin&l   dige8tion  and   ubeorptiOD   were  &t 

a  sfandatill. 

We  can  qdw  wg  olearly  the  origin  of  the  liorribly  fcetid  dejecta 
often  met  witlx  altct  an  atta^lc  of  dyapepaJA,  bihoua  ultack,  or 
uric  acid  storm  \  alao  why  oalomol  so  piomptLy  puts  uiattoiB  of 
this  kind  right,  I  need  to  thiulc  that  it  acted  diroctly  aa  ft& 
Aiitiseptic,  hut  it  is  now  i^vident  that  ite  most  impo riant  action 
u  the  result  of  its  t-.hemicAl  relation  to  uric  acid,  by  whieh  it 
clears  urates  out  of  the  hlood,  frees  the  capillaiies  and  allova 
ftaatro-icteatinal   digeutbn   to   proceed   onco   more   (see   p,    iJ7), 

The  intestinal  putrefaction  noticed  by  Hertet  and  Smithy  far 
from  being  the  cause  of  the  fits,  ia  but  a  result  of  colliemia.  The 
obstruction  of  captllflriea  whi^h  jiroduc«B  the  high  blood  presBure, 
which  in  turn  Lnterferea,  om  I  have  piunted  out  above,  with  the 
iutracraulal  circulation  and  producea  fite.  interfeiea  aleic  with 
gastro' intestinal  dintBtion  *ind  nHowa  putrefaction  to  take  its  place 
(soa  flieo  the  L'ttuaatioji  of  os&Iutil.  in  chapter  xii-). 

It  in  intoret;tiDg  to  note  in  thia  connection  that  Agodtiui  (RitK 
di  FqL.  N&rvc.  Menf..  liL,  181)6),  finds  tliaf;  the  gastric  juiV;e  after 
an  aUaL'k  ol  major  eptlep^y  ih  toxic,  cauf^itig  when  injected  into 
rahhits,  fall  (jf  leiupcniturt;,  sluwueaH  of  resptralJou,  wcakncoa  and 
general  eonvuLaiona.  and  i^ug^esta  amoug  other  things  tiiat  the 
fitomaob  excretes  aomc  toxin  which  is  circulating  in  the  blood- 
It  aeoms  to  me  tliat  the  GymptomB  are  not  unlike  those  of  uric 
acid  coUtemia  in  man,  and  ubo  resi^mhle  those  produced  in  rabbitrt 
by   feeding  with   hypox&nthine  (are   chapter  xvii). 

Like  tbp  uric  aidd  hcadaclic,  uric  acid  epilepay  \s  often  atrictly 
periodical,  M,  H.,  the  caoe  whose  excretion  in  a  aeriea  of  fil6  is 
Ipvcn  in  the  Neuroloijiache^  CenfraiUalft  baa  been  under  my  care  for 
a  long  time  and  my  notve  ^Ilow  that  in  her  case  the  £ts  como  ^ttb 
conaider^ible  regularity  every  fourth  wt^ek ;  occaBJoually  there  it  a 
sUghter  uLiaclc  at  a  two-week  intervaL  Again,  in  this  case  the  fits 
almost  al;\ays  come  at  a  time  when  the  excretion  of  uric  acid  in 
naturttUy  large — ae  in  the  early  morning,  when  the  acid  tide  of 
the  night  haa  ruu  itaelf  out,  and  with  falling  acidity  there  ia  a 
plui)  excretion  of  uric  acid.  Then  on  occai^ions  too  numeroua  to 
mention,  the  fit*  in  this  case  have  been  obviously  precipitated  by 
i^auac^  which  would  produce  a  uric  acid  Auctuation  and  ita  tem- 
porary excess   in   the   blood. 

Thus  one  morning  in  the  early  alkaline  tide  ahe  waa  »taadiug 
on  a  chair  when  a  fit  cauaed  her  to  have  a  tad  fall  and  cut  open 
her  abin.     Cbbroform  was  adminiHtrrcd,  and  the  wound   was  bcwd 
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up,  but  the  cyorofonii  upset  tier  ^t^fLUAcL  uod  produced  vomitiiig) 
And  she  h^d  a  eetits  of  e  struma  ly  aoverc  fit«.  Obvious  I  j  tbe 
vomiticLg  would  dmuuish  acidity  and  flood  the  blood  with  uric 
acid. 

Again,  Mr  patient  haa  oftftn  told  me  that  though  aht^  haB  no 
waruing  uf  thu  indivlduul  fitH,  ahi*  genenilly  fcnls  mon*  heavy  and 
dioffsy  ^u  waking  on  bhiH?  morniagFA  on  which  elie  Bubsi;queiit]y 
has  fits,  and  this  ia  a  completes  parallel  of  the  uric  acid  headache, 
the  heaviness  and  drosvBiueaa  and  disincli nation  foT  getting  out  of 
bed  beln^  in  both  cimt'S  1h(-  work  of  uric  jicid,  uTid  to  my  mind  a 
proof  of  its  excess  in  the  blood,  Of  the  hettvinesfl  and  stupor  that 
foltow  the  fits  T  have  spoken  elsewhere  ffirai'n,  Spring  Number, 
1891,  p.  d^)«  and  have  pointed  out  that  this  aim  corresponds  with 
the  work  of  uric  acfd,  but  (as  pointed  uut  by  otbers)  is  not 
proportional  to  the  severity  of  the  lite. 

While  BpeakJng  of  thie  ease  1  will  just  mention  a  few  points  in 
treatmenr  ^vhieh   it   uppearA   to   illustrate. 

One  of  the  first  things  I  did  after  getting  B.  urie  acid  reaction 
in  this  case  wud  to  put  her  on  aalicylat?  of  »oda,  and  for  a  long 
time  abc  appeared  to  be  doing  very  wdl  on  it.  and  she  said  that 
tht  was  brighter  and  better  in  hersoli— a  remark  which  in  made 
by   many   epileptics   when  put  on  thia  dnig^ 

The  fitfl,  however,  retumed,  and  it  in  doubtful  whether  the 
apparent  improvement  under  Halieylates  was  more  than  one  of  the 
'  natural  fluctuations  Id  ihi;  frttjueni^y  of  the  attackn,  as  this  drug 
was  tried  to  a  much  Urger  extent  by  my  friend  Dr.  TootJi,  at  the 
National  HottpJtal,  Queen  dquare,  and  though  most  uaus  were 
brighter   and   blotter   at   first,   they   afterwards   relapsed. 

But  salicylate  of  soda  is  undoubtedly  a  double-edged  weapon; 
it  promotes  the  excretion  of  nric  acid,  it  is  true,  hut  in  a  disease 
Ube  epilepsy  thia  i«  often  a  cau£«  of  danger,  for  if  the  drug  is 
taken  irregularly  ita  action  may  fail  and  leave  Ji  t:onpidBrablc 
I  Amount  of  uric  acid  (ao  to  speak)  etranded  in  the  blood,  and  if 
some  of  this  gets  into  combination  with  an  alkab  it  will  produce 
a  lit,  and  a  headache  as  T  know  can  be  produced  in  the  same  way 
(see  fig-  II),  Again,  salicylate  will  Bometimea  upaet  the  stomach  when 
taken  irregularly  or  at  the  wTon|;  hours,  and  the  gastric  upset 
will  not  only  prevent  the  action  of  the  salicylates,  but  will  bring 
about  a  rise  in  alkuUnity  and  precipitato  a  uric  acid  etorn^. 

My  jjnpreeaion  Is,  therefore,  that  in  epilepsy  even  more  than  in 
beadaehe  diet  is  the  only  thing  that  holds  out  much  hope  of  con- 
trolling the   nric   acid.     In  the  following  case  it    nppears  thftt   diet 
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cOQi^ed  (•rtb  n^iewhAt  Airrere  |juii:sI<jdd  did  put  a  stop  lo  tktu, 
bhI  I  bare  prctioufiir  mcbUoDcd  (p,  2'2i\  a  sixtiiUi  caw  iinai  ^ 
expccmce  ol  the  Ut«  Dr.  Kine  Cbftmbers ;  sirhJc  receotly  I  U*' 
li<#Td  frwD  quite  a  cmnber  of  cnlleAguea  ojul  otlwn,  thbt  tliff 
tiATe  pat  mf  oifgtKdove  into  practice  with  mora  or  lua  b^netit  C 
ifcfir  vpikpdr  patientt  ;  though  mirch  more  experience  ^  nqmral 
IwfnnT  *■£  caA  ftalrlf  bdild  un  the  reau?t«  obuined,  «icppt  t* 
iadntioas  Aad  cacouragrmrnt  in  try  the  some  treatiueat  ia  *ti»t 
•pp«*r   to  be  aamiUi  cA»f 

J  ow«  tbe  notes  of  this  caae  to  the  I^iudneaft  oi  a  pfiiJect,  "K 
hAVinf!  TckUoiM  in  the  profewicD.  waa  able  to  appr«cJAte  the  b«i- 
iag  of  his  relalivVfi  raw  upon  mj  rra^arches ;  it  is  thav  o!  « 
fflntlcinin,  aged  ^.  who  bed  suffered  from  Gts  all  bia  life,  m^ 
w»  ourod  t»y  ft  aeverelj  yeget&nan  di&t,  with  a  purgative  dotr  ol 
cakmd  aikd  c<4o<^th,  foU&ned  bf  HaofC  Scmua  co.  twin  < 
week  ;  h*  Uv«d   twenty  yeare  more  without  any  fi(3  at  »1L 

H«  ko&t  wct^i  very  decidedly^  and  wiis  coosidershly  wetkBDoi 
by  the  trraloient,  aikd  I  tJiink  it  ptnbahle  that  the  nrate  formatiDa 
aad  uitrodoctioit  were  not  only  ^ff^Oy  reduced,  hut  thi*t  the  Ictft 
WAa  0UO  much  wc-akened  by  thf  ft«Tere  trc^Tnivat,  and  heooe 
LQCApable  ol  keeping  up  go  much  blood  proasuna  m  waA 
to  coiLprvm   the   intravraDif)  veins. 

Prohably  this  treatment  was  unnoeeMarily  severe;  at  ttf  h*im 
time  thfiCP  an,  no  doabt.  plejity  of  epiiepticA  who  would  be  ^ 
to  putrcbAM  fr^dom  from  their  disease  at  ^ven  (iTeater  cosL 

Thr   Ert>dti3ient  in  ihe   above  caae  wae    recommended  by  a 
Pclham    Warren,   long   since   de«d,   and   the   directioita   eay, 
other    thtnj^.    "  the    mnliein^    U    meant    to    remedy    the 
ari«in^    from   ata    inactive   -«tate   of   the   liver,    [ndigeAtiap^   Ac,  but' 
ihif   ooiUftitiitioQ   uiaoot   be   frei^   from   the   unhappy   tendmry 
pressure   on   the  brBia  and  oonvubioDa  without  the  Btfietest 
vi'iing  attention  to  diet/" 

"  Prewore   on   the    brain"   is  an   extremely   fzood   and   p 
iicourat«i  de«cription  of  the  real  eondition  preMUt,  and   it 
us  of  what  [latientA  with  heAdjtohe  or  d^preasion  so  oft«n  »r- 
tbeir   head  is  burning,  or  their  bmins  boiling  over     We  can 
realise  much   more   thoroughly   the  condition  of  nffairi  that 
Um  tbeae  sensutione. 

Among   otherfi   T   have   heard   from    Dr.    Ij^n,   oi   EooM- 
N.B.,  of  &  case  of  epilepsy  of   twenty  year*'  standing,   which 
apparently   heaeGtoi    very   greatly    by   the    diet    treatment    I   mf- 
gOBtod,   ftflei   bromide   had   failed^  ond^beeu   fcft   ofli   und   qnitc  w] 
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Qumber  of  oaaes  siinilarly  impnivod  on  a  diet  of  vegi;tab]<^  and 
milk  are  quoted  hy  Dr.  J.  Ferguson^  of  Toronto,  in  a  paper,  '*  Some 
Remarks  on  Epilepsy,"  read  before  the  Huron  Medical  Association, 
&nd  in  a  later  paper  {AlUnist  and  Neurol(jfjist.  April,  189^^).  Dr. 
J,  T.  Eftkn.li^r  ol  Dtnvor,  Colorado,  has  wiitten  on  tlieae  suLjecta 
In  the  Alieitisi  aiid  Neurologist  for  ^tiwaMy,  16112,  and  I  li^vo 
since  heard  from  him  that  he  ia  getting  man)'  cxocUent  leeultt, 
and  I  cannot   but  regard  these  reports  as  ^crj  hopeful. 

As  I  have  previously  pointed  out,  Sir  AV\  H.  Broadbent,  in  his 
v&y  interesting  book  on  *' The  Pnlae/"  p.  J20,  saye,  in  referenw  to 
Tripiere's  theories  about  the  puW  ol  eplkpay  :  "  I  think  it  is  the 
fflowLng  of  the  circula!it>n  which  caivaer*  tbe  convulmona"  and  a 
little  further  on  he  Baye,  "  I  look  upon  oonvulsive  attacks,  v-hcn 
they  occur  In  connection  with  an  infrequent  pulse,  as  a  result  of 
cerebral  anji^mia,  produced  exactly  in  the  aame  way  as  the  con- 
vulsjoub  after  great  hiFmorrhjige  "  :  and  ugain  he  ^ys,  "  The  lut« 
Di,  Moxaa,  it  iicill  be  mmembeiL-d.  went  ho  far  aa  to  suggest  tliat 
thfl  initial  tivftot  in  common  epilapay  was  a  stoppage  of  the  heart." 
See  also  an  interesting  paper,  '*  EsporimenUlc  UntersiLicbungen  iibet 
Aniemie  und  Hyperoemie  das  Oehirns  in  ihrer  Beziehving  zur  Epi- 
lopflie'*  lArchiv.  de  Pltysidogie,  June,   1S91,   p.   609). 

In  thia  ronnecHon  it  is  interesting  to  note  that  Dr.  S.  West 
has  pointed  out  (iflnrfi.  iSUfi,  vol-  i.,  p,  1476)  that  digitalis  aud 
beUadouna  are  valuable  additions  to  bromides  in  epilepaj.  for  if 
digitAlia  strengthens  the  heart  it  may  euJikc  to  prevent  it  stopping 
as  tho  result  of  temporary  failure  before  high  blood  preaaure,  »ee 
ftlao  caee  to  be  mcotiooed  presently  where  htemorrhage  stopped  with 
the  onset  of  a   fit 

Now  it  H6Biris  to -me  we  have  in  the  affocta  of  uric  ackl  on  the 
circiUfttioD— about  which  1  liav^  at^id  so  much— a  direct  cause  of 
juat  euch  alterations  in  the  ccr4?bral  circulation  ns  Sir  W.  H. 
B  load  bent  here  refers  to.  For  my  pari  1  ahould  be  inclined  to 
stAte  the  case  for  the  causation  of  fits  by  nrlc  acid  somewhat  aa 
follows:  In  1^188  T  poiatcd  out  that  some  epileptic  ftta  are  accom- 
paoied  by  a  Gharactcrjjjtic  Ituctuatiou  in  the  excretion  of  uric  acid, 
in  that  there  ia  a  minufl  excretion  of  that  subetanco  before  and 
after  the  fite,  and  a  correspondinf^  plus  excretion  during  their 
eouti nuance,  aud  this  obsoriation  has  since  been  repeated  by 
myself  and  others  ;  and,  as  has  bean  pointed  out^  very  many  of 
the  signs  and  symptoms  of  epileptic  aud  other  fit^  are  tlic  signs 
of  ooUsmia- 

Pnrther,  it  is  very  improhable  that  the  tita  are  the  cause  of 
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the  lirge  excretioTi  of  urio  ftcid,  because  this  is  but  the  natu/al 
feBult  of  a  fluctuation  in  ^^^ccretion  which  took  pUce  homa  before 
trhe  ^ta  began.  Un  the  other  hand,  it  i^  extremely  probable  that 
uric  w;td  'i&  tlie  causR  of  the  Eita,  becaiia«  I  can  pr&^iically  prove  that 
jt  may  produce  auch  changefi  in  the  circulation  [i^taeu,  &cO  ^  Sir 
W.  H.  firoadbcnt  and  athcra  believe  to  be  the  cause  of  fitfi  (ece 
pp,  aa9-*Jfil,  and  Brain,  Spring  and  Summer  Nuiriberfij  1893). 
Exactly  the  aame  argument  applies  to  tb«  causation  of  puerperal 
and  urffimH:  r-'DnYuWons.  Pregnancy  is  undoubtedly  a  time  of 
greatly^  inurt^j^t^d.  metabolism,  diiriog  which  flieic  in  sure  to  be 
conwderAblc  storage  of  uric  acid  which  fiudB  it»  way  into  the 
blood  aa  soon  aa  digoctJon  a&d  metabolism  are  upeet  by  the  paina, 
troubles,  and  fatigued  of  dettveiy.  In  Bright'e  diseoae  again  there 
U  nearly  always  high  blood  pressure  and  cTcesfi  of  uric  acid  iB 
the  bIwMl  which  |jr<>ilucea  it,  and  it  nceiln  but  a  ekight  Rutluation 
is  e;ccietiuQ  to  produce  stasis  and  hyperapimia  in  the  intraoraaial 
circulation  and   poaaibly   cedema   of  merobranea  aa  woU. 

It  iti  very  mtereeting  to  note  that  the  value  of  a  non-meat  diet 
in  pregnant'y  haa  been  alre&dy  found  out  empirically  by  othera, 
and  it  would  even  appear  from  what  they  nay  that  many  of  the 
pains  and  troubles  of  pregoaDcy  and  ohild- birth  are  really  the 
rosolta  of  dietetic  errora  (see  Biit.  Med,  Jff\£rTi.,  ]&^b,  vol.  ii.,  p,  01*, 
alao   farther  on  aa   to   the  cauAatioD   of  fatigue). 

I  knov  from  my  own  experience,  ae.  well  as  from  what  1 
hear  from  others,  that  eimilar  diet,  perhapa  decided  on  for  other 
reasons,  haa  often  very  greatly  relieved  menstrual  troubles,  sueh  aa 
dyamenorrhc^a  and  nienorrhagla  ;  and  I  tlutih  that  it  probably  acts 
in  both  conditions  by  lowering  blood  prcsaure  and  relieving  the 
heatt>  and  thoa  preventing  congeation  of  the  hepatic,  abdominal, 
and  pelvic  oirculationa,  about  which  1  ahalJ  have  to  speak  again  in 
chapter  xiv. 

Dysmeaorrha?u,  mecorrhagk  and  other  congestive  pelvic  trouble* 
are  v*>ry  oft*n  asaociated  wJih  slow  capjllar_y  reflux  atid  very  high 
blix)d  preseure,  and  in  theae  caaes  1  have  often  been  able  to  do 
great  gotfd   by   controlling   the  blood   preaaiire. 

On  the  other  hand,  many  of  the^e  ca^ea  are  etill  treated  aa  due 
to  weakneae  and  debility,  in  spite  of  a  very  obviously  hypar- 
trophied  hflart  and  a  blood  prenfture  far  above  normal ;  and  are 
stuSed  wiib  considerable  i]  nan  titles  of  meat,  wine,  and  even  poJaon- 
ouB  meut  extracta,  and  I  know  that  life  is  eometimea  made  modt 
miHcroHe  by   such   treatment. 

Un  the   othor   band,    there   are    in   many   suoh   caees   [vnth   th\ 
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knowli^dge  we  nov  liave  of  oirciiJatkon  and  blood  pTMBure)  the 
plftiuMt.  indications  that  itip  cireiilfttion  is  thp  rinly  rhinp  which  ia 
at  fault  and   requires   Ireatmeot, 

1  believe  thut  li^ateriP;  aud  hysterical  Jit«  bear  the  s&me  reUtion 
to  utjc  acid  as  the  fiti^  wo  have  been  fipcakmg  of.  atid  that  inaDj 
of  the  mioor  symptoma  of  hyEteria  arc  the  aigiTis  (jf  rolhemitf. 

I  hflvG  pointed  out  in  reUtion  to  the  effeote  of  urit*  aoid  on 
motabolLqm  (rhnpter  iv.)  tliAt  the  pomago  of  a.  large  quantity  of 
uib  acid  thmijgii  th?  bicod  is  ^eoeTfllly  accompnuietl  hy  n  fall 
m  iho  exorelion  o!  urea  (',«-,  probably  ju  the  lorioDtioa  of  uroA)* 
▼hile.  on  thr;  other  hand,  thr  clt'ariTi)^  of  uric  acid  out  of  the 
blood  by  aoythin^  that  quickly  pmduocG  this  oBoct  ta  followed 
b}'  a  rtflfi  of  urea.  These  uroa  tluctuations  probably  alEord  to 
some  exteot  s.  measure  of  l\x&  effects  of  uric  ncid  on  metaboLimn, 
and  have  suggested  to  me  that  T.Im  nnv  of  urea  notict^  by  MM. 
Gilles  de  h  Tourctte  and  Catblineau  [Progr^fi  Medical.  188£»,  vol  i) 
as  occurring  at  the  end  ol  an  attack  of  hysteria  is  duo  to  the 
same  causes  ;  thu€  they  obaorvc  that  the  uiea  is  dimioiahed  in 
the  twenty-four  hours,  including  the  attack,  and^  when  the  iktt^ck 
u  coming  to  an  end  as  the  {rapillaries  begin  to  get  free,  there  is 
a  riw  of  urea  from  increased  motaboliBm ;  no  doubt  aUo  the 
oirrulatory  troubles  whicb  int^rfort  ft'ith  metaholbm  in  the  niu^cle^, 
liver.  ic„  will  interfere  with  or  temporarily  Buapend  gaatric  diges- 
tion abo.  The  above  authors  aUo  mention  that  ttore  is  a  marked 
temporary  polyuria  affecting  the  Hrat  micturition  after  the  attaek, 
and  remark  tbjiC  thw  cause  of  thia  polyuria  in  not  completely 
known;  but  if  the  attack  is  attended,  a»  I  believe,  hy  high  blood 
presdure  and  obfltructed  capillariean  and  if  as  it  paBS!?d  off  th(^ 
capillaries  arc  freed,  there  ia  not  much  difficulty  in  accordance 
irith  my  previous  arguments  in  eomplotely  explaining  the  tem- 
porary diureaifl  [sec  p,  2:1}.  Probably  the  eorrnct  way  to  state 
the  ease  wotihl  be  lo  aay  that  the  freeing  of  capitluries,  uhieh 
allows  of  a  good  circuktion  in  tbe  kidney  and  a  diuresis,  allows 
also  a  Skitittfactiury  circulation  in  the  braiOt  and  the  mental  faculties 
regain  their  nonuul  equilibrium ;  it  is,  in  a  word,  the  eiroulation 
which  acta  on  tho  nerve  eentrce  just  aa  it  aota  on  the  akio, 
muficled,   Uvm  atid   kidneys,   and  perturbs  their  funetions. 

I  hai'o  found  exct^s  of  uriu  aeid  iu  th*!  urine  in  laome  hya- 
terical  attAvkH,  and  I  look  upon  the  nervous  symptoma  as  the 
r«ftulta  uE  the  circulatcry  disturbances  produced  by  oolliemia  :  and 
this  aamc  cause  will  account  for  the  fall  of  urea  durin^^  and  the 
rise  aftor,  as  well  as  for  the  diurofiis  wbieh  follows  the  attaok, 
19 
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wbioh  these  authors  acknowledge  that  they  art  uaaUl^  to  cijiiwi, 

This  view  that  hvfitcria,  Dearafttheziift  And  fncctutuftl  tfaJwn 
are  rrHiilbs  cf  a  morbid  conditioD  of  the  blM>d  U  jiUa  aphfid  t? 
Bieriiftcki  in  an  nrticle  in  yr^imifyt/.  Cen/rrdb.,  M&rrk,  ISH*.  tte 
eame  journal  in  nhich  I  published  mj  first  tM«  of  rpilrpn  u 
ye*ra   previously. 

Be  hirthf^t  considcre  that  the-  blood  changee  «re  dii»  U  4i» 
tDrban<;G  of  dxidatioQ  processes,  and  that  this  expUins  the  freqMfi 
cotLTietiLion  of  by^T^m  with  the  uri<?  ft^id  diAtbedb,  u>  bbMcnttOt 
which  confirms   my   own   contribution   of  facte. 

But  OB  ]  fihotv^  in  thia  volntne  the  nric  aciJ  diatbeBQ  is  a  oqi 
and  the  deficient  uNidation  oa  a  caofie  of  il  is  anothw.  the  rioiP 
of  uric  aoid  in  the  blood  and  mine  being  dae  to  noCbjn^  ^mfrt 
Ita  exoeasipe  introduction  and  dofeotive  eliminntion,  whife  «A 
defectivfl  metaboliflm  as  does  occur  is  the  result  of  th«  infiuvftft 
of  uric  acid  on  th^  ciroulntion.  an  inHuence  which  ran  nnu  fur 
tunately  be  deraij nitrated   viiHbly  at  any  mocientH 

The  above  obaerver   would   therefore  s^j  : — 

(I)   Defective   osidation, 

(3)   Blood  changes  and   e^cca^  of  nfic  acid. 

(3)  Functional  neuroses. 

While    i    know    nnd    vti.n    dvtntta^liixte    tlint    the^  rtral   rhuD 
cauaation  atands: — 

(I)  ExcMflivc  introduction  nnd  defective  eiiminatiort  of  uric  taL\ 

C2)  Oolhvmia. 

(3)  Defective   circulation. 

(4)  Functional  neuroses  accompanied  by  defective  metabcla 
with   fallfDg  nrea  ai^   tts  sign. 

We   now   know   that   controlLn^   uric   acid   i^ontrola    the  circakri 
tion.  and  that  the  CunctionaL  neuroses  and  the  metabolic  phenol 
(inoludinp  ohlorosie  and   amcniia)   are  secondary   to  this, 

Thia    fcuowltnlge    give?    us    power    over    Che    ctrcnlation    of 
blood  and  its  quality,  which  is  little,  if  anything,  short  of  ahaolnl 

1  now  know  that  however  high  the  blood  pressure,  I  Cttn  hi 
it  to  normal   in   from  ai.\   to   twelve   months   by   diet,   o[   ifi   abmtii 

manr  days  by  drugs  {&ca   caoes  in  chapter   xiii.).  and   that 
d    blood    pre^ure    will    then    be    maintained    oc    lot^;   as  il 
Fentivc  conlrtd  of   the   iirir   acid   is  kept  up, 

1'hcn   wirh   the  altered  blood   pressure  and   Improved   blood 
lUCTtAlHilism   th«   neuroaen  get  Ifmh  and   less  marked,   and   itat  ei 
«li*ip[n*ar  I'ouiplctdy. 

'^   (^emii«    ihcHi    That   epilepsy    ie    tiot   oalj,   u   Ims   long 
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known,  related  1o  gout  And  to  Tuigraitie,  but  it  hoe,  aB  I  have 
pointed  aiit,  an  importnTilH  Tclaticin  ia  th(^  relative  excretion  of 
urtc  acid  in  tlie  urine,  an  eAcess  of  uric  acid  in  t]it^  urinei  being 
the  index  of  an  excess  in  tbe  bloods  and  tbia  by  ita  efiecta  on 
the  vesaola,  may  h<i  the  lu^tual  cause  of  sueh  ehitngee  in  the 
(.cerebral  crrculatton  as  will  nivo  Tiae   to  fits, 

Thufl  my  obaervalioos  and  rpasoningj  founded  on  clinical  rela- 
tional! ip,  appear  to  affofil  un  a  fairly  good  working  explanafion 
of  the  causation   of  tliese  diaeadefi. 

NevertticlRsa,  I  atill  from  t;me  to  time  aak  myself  this  questioUn 
*'  la  the  Uric  Acid  fluctuation  a  cause  or  a  consequenec  of  the 
Epileptic  Fit?"  And  it  Beeme  to  mo  that  from  whatever  point 
of  view  I  lf>olc  at  it ;  whether  I  regard  the  relation  oi  the  excre- 
tion to  ihe  fit,  and  ItiP  fact  ihat,  the  plus  eierntion  of  uric  acid 
i*  the  result  of  a  niinua  i^xoretJon  which  pieceflwl  the  fit,  and 
Ooold  notf  therefore,  poeaiblj  be  caused  by  it;  or  wbethei  I  regard 
the  exteneive  and  important  seriea  of  parallela  between  an  epileptic 
fit  and  a  uric  acid  hoJidauhe  :  or  when  J  look  at  the  very  powDrfuE 
eifeota  of  uric  acid  on  the' cireuhition,  nutrition  and  function  of 
many  important  organs  and  tiiwiifH,  1  wcpm  tfl  gpt  only  nne 
answer  from  all  sitlfH,   "  cause." 

Now  it  foUowA  that  if  urio  acid  ia  the  cbuac  of  the  fitu  vt 
ought  to  be  able  by  controlling  tlic  uric  acid  to  control  the  file 
to  something  like  the  same  patent  to  which,  by  cootrolling  the 
uric  acid,  we  can  control  the  uric  acid  headache  (migraiBej ;  and 
,1  may  olaim,  1  think,  for  this  headache  that  I  have  ab»<olut«ly 
ind  completely  coutrolled  the  attacks,  together  with  the  cflpillary 
circulation  and  the  blood  pressure ^  both  in  myai^lf  and  many 
others,  by  clivtring  the  blood   of  uric  acid  and   keeping  it  clear. 

<Jan  the  eamc  be  done  for  epilopBy  ?  My  imprcaBion  is  that  it 
ill  certainly  he  more  diffiimlt  to  do,  but  should  not  bo  by  any 
mean^  tmpo4»ible,  though  the  abaolute  amount  of  control  may  he 
le.HH   in   till"  riiiH'.  of  tht'   fits   than   in   the  tase  of  llie  headachi-B. 

Id  headache  there  is  a  large  and  comparatively  slow  fiuctua- 
tioa  ID  the  excretion  of  uric  acid,  i-t.,  a  man  has  a  headache 
to-day,  because  yeatcrday  in  the  alkaline  tide  something  int^rfen^ 
irith  hifi  urate  eKi.',retion  and  he  paased  out  of  his  body  only  half 
the  qiinniity  he  naually  paMiiea  in  the  same  houra;  t«-day  th<' 
uric  acid  held  back  yesterdj^y  adds  ituelf  on  to  the  natural  exi^e- 
lion  aad  there  IB  tonflcqu'-Qtly  enough  Jn  bia  blood  for  a  fen 
hours  to  affect  blood  prewure  and  the  intracranial  circulation. 

The   object    1    attain   by   diet    ia   eo   to   reduce   the    intake   and 
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ionnation  of  uric  ncid  tbat  tlie  largest  CjUfiUtjly  hr;  vi  Jik«ly  lo 
get  m  hifl  blood  oa  th@  ^(^sult  of  £Uch  a  tiuctu&tinc  AhftU  never,  or 
only  very  rarply,  be  sufficient  lo  affect  the  blood  pressure  and 
the   intracranJal  cLrcuintion   1g   a  Bedoiifl   extJ-^nL 

Now  in  epilepsy  (aa  will  iippe&r  frtTm  my  olinicu)  resuita 
further  on)  the  fluctuaclon  la  shorter  and  atepper,  for  2  to  3 
hoLira  there  is  a  vciy  pDwcrful  retention  of  uric  acid  during  which, 
juat  ae  in  the  oorreapondiiif^  case  of  heckdaeho,  tho  patient  fenla 
unusually  well  nnd  arroog ;  und  this  is  followed  in  the  nest  two 
hours  by  an  equally  short  and  aharp  plus  exuielion  of  all  thfl 
urto  Actd  held  hack. 

la  a  word,  the  epileptic  vraTc  of  excretion  runs  very  tigh  but 
only  for  a  short  time,  and  it  ie  very  diilicult  to  keep  the  genctui 
level  of  urio  acid  excretion  ao  low  that  these  wavos  shall  not  oceasion^ 
ally  ^et  high  enough  to  do  damage  by  raiaing  Iho  blood  preftfiuro 
and  alTe^il'ing   Ihe   inrnbcntJiml   circulation. 

I  note  with  much,  interest  in  this  conneciioti  that  Sir  W- 
Gowcrs  remarkH  (Lancel.  16%»  voL  I.,  p.  1 02'^)  that  the  visual 
sensatioDs  oF  cpilcpey  last  seoonda,  those  of  tni|j;raiDe  ininuteo, 
while  the  convulsion  of  epilepsy  lasts  nunutos,  and  the  paroxysm 
of  migraine  hours. 

With  regard  to  the  paraUels  between  the  uric  acid  haadaohe 
and  thp.  fits  of  epilepsy,  though  inueh  has  been  written  on  the 
subject  it  may  not  be  altogether  withcul  lutercet  if  I  shortly 
mention   tho  main  points  again   in  tabular   form. 

Now  those  two  diseases  a^eo  in 

(1)  Having  no  morbid  uTjatomy,* 

(2)  Bein^  periodical. 

(3)  Occurring  for  years  or  for  life. 

Migraine  and  epilepsy  of  puberty  no  doubt  resemble  chloToai&. 
and.  like  this,  may  grit  better  in  a  few  years  oa  the  coll^mia 
(post- develop  mental  J   passes  off   (see  chapter   xii.j, 

(4)  Occurring  t-ogothtir  or  in.  altornatioc, 

(5)  Bemg  preceded  by  a  minus  i.*scretion  of  urie  acid  acconi' 
paqied   afl   usual  by  feelinga  of   well-being. 

(6)  Being  accompanied  by  a  plus  excretion  of  uric  acid,  and 
bearing  a  fjenerally  similar  relation  to  the  natural  diurnal  varia- 
tions in   the  excretion   of   uric  acid. 

(7)  In  being  worse  at  or  about  the  menstrual  period  in  women 
(see   figs,  31   and  3S). 


Wynaft,  Lan«*i,  isas,  ''ol,  ii.,  434. 
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(9)  In  being  bettei  during  pregoancy  and  vorae  after  dehvcry.* 
(St)  In  being  better  during  levors  and  worse  after  Item-t 
In  7,  8,  and  Vt  th&y  botb  o^rhibit  ik  reai&rliable  parallel  with 
acothtfr  duseut^  which  is  due  to  urlo  acid,  viz,,  Raynaud's  disease 
ce  t^bnptei  xj-),  aleo  to  a  certain  Extent  with  cborua.  vVivh  ia 
jmetimca  Qaaooiattd  as  to  its  onset  wJtb  poat-febrdo  or  mcnatruftl 
ooUtemia.  And  those  wbo  have  worked  at  the  relation  between 
malaria  and  apilepay  bave  noted  {British  Medical  Jovrnat,  I'JOO, 
vol.  L,  p.  .337)  '*  that  generally  the  epileptic  attaclcs  appeared,  in 
tbe  interval  of  ttie  niaUriu/'  i.e.,  in  the  period  of  pcet-febrlle 
GoUfemia.  just  as  do  migruine  and  lUyuaud'a  difltaee. 

(10}    In   boing   preceded   by  high   blood  preaanrej   and   irregular 
puLee.  with  ooldnoafi  and  numbncsE  cf  tbo  cxtromitiea,  and  ahiveriog. 
(U)    In    bearing    simriar    rEilationa    to    ffout,    rheumatiam,    and 
other  nrio  acid  diseases. 

(12)  In    being    preceded    or    ftccompanipd    by    ^subnormal    tem- 
perature. 

( 13)  In    being    followed    by    a    fall    of    blood    pressure    and    a 
diuresis  .J 

(14)  In  being  aimtlarly  related  to  dy^pi^psia  and  gantro-intofitinal 
di^tiirbancc  however  i;aused, 

(15)  in.    being   similarly    affected    by    weather    and    changea    of 
temperature. 

(i<j)  In  being  acoompanied  by  more  or  leea  complete  auspeneJon 
of  gastro- intestinal   digeHtion   and   jkbAorption. 

(17)  In   being  ai:<;ouipanit^d   or  foUuwed   by  albumiDuria.jl 

(18)  In   being   preceded   by   marked   cUangta   in,   or   even   oora- 
loflfl  of  aightj'l  or   by  epcctra,  rtadbca  of  light,  or  other  optioal 

rpr  aenaoify   iliuAiun^,   or   by   mental  delusioQti. 

(19)  In   being  similarly   feinted   to  peripheral   nouritia.** 

(20)  In   being  madu   worse  Lj-   oqM, 

(31)   Tn  being  made  vuorae  by  adintnii^tration  of  qumioe,  iion,^ 
or  lead. 


*  OiUet.  Lancet,  1391,  vol.  i,,p.  12Q£  ;  aat  o^i^Q  British  MeiicalJcMrTtal,  iei>l, 
vol.  ir,  pp.  1120 and  I23(i. 

i  Ltitvet,  1894,  tiiIh  li..  p.  1133,  ftod  BHlirk  Vedv^l  JcHinuJ,  IBOS,  vol  I, 
p.  IIK. 

E  F^r^,  PnjgrtB  M.'^vcat.  IW,  yoI.  i.,  pp.  llfi  aud  I3f|  aad  vol.  ii.,  i>.  Ofi, 

%  F<Jn5.  T'fOtfr^i  M^tUati  tS&U  vul.  ii.,  p.  4&2. 

]\Arrhit>.  (i*  ft"«i*rf.f,,  Maj,  IB92,  bj\A  Journal  of  Me^iial  Sciaw,  Xpni,  iSlSa. 

5  GowcM,  Lanevt.  Itll3fi,  vol,  1.,  p.  ie^6. 

"  Ofaofoot,  l'ivgri4  MMicaS,  ISOO,  voL  ii,,  p.  ^.  and  Cdguey,  I^ancft,  IS!>1, 
vol.  a,,p,  lOOA. 

H  lUaoliffo,  PracHiiomr,  lB8a,  Yol.  joai,,  p.  fiS. 


(Hj  i*  htm^  MR  or  Vv  co^ktafy  emd  bj  diH 
WM  n^Md  to  {<K  H  ■  mviibb  kw  tUv  t«Q  d^^^ 
eoniraofl  vitb  Dsesul  d^vtBtm,  utkakk.  uci*^  'bcL  othu  ^ 
Troubles,  l*«ui  K»  »tUck  ivflem  a  Ife  «i1y  nontiDj^  Ki^cr 
A»   th«  acid   tidr   of  tb#  w^  n  eoflhug  to  4b  fad,  ^aar  >■ 
■ric  AcH  which   has  bc^u  far  tnanr  bom  bdov   am  l«i!- 
tb«  bdlJDg  aciditj  to  riw  Abov»  ii  ^tw  fig«_  1  uid  r») :  jut 
bv  blood  pieaaun,  iite  capilluica  4od  tjttidc  putir  of  tbr  ni^l 
pkct  1o  the  bigb  bloTKi  prtcmn,  obetnictod  cwptUaiMi  «ii' 
of  tiw  rorlj^  mortio^,  and  jbsi  w  t^  rvMUOQ  of  ibr 
with  tliAt  (if  th?  urui«  from  Um  ■ttaliiw  to  moR  k!-- 
4ftd  boB  more  ocJd  to  lew  ftcid  n^ifctmTy.  puae*  Ihrotigii 
m  ifniMtr   iu  point,  of  greatest  nrnie  pnPCTpitiitioa,   th«  (" 
|HM  («rr  rbapler   v,).     Ami    I.L«se   [act«  h«vp   |^«>«Tt   ahtrr<-- 

ol  i»eoplc   who  did   not  knon   tlut   thp  imt  uiJ  flmur 
tfe  «U0C  of  aU  the  otber  chaagf^  ao^l  vrLo  thiiA  miv     ' 
fce^  t^  ftxfkide  tliL^ui  dll,  and  ptovs«  tkdT   m-ic  udd  i»  th- 

Hffv^  t^Mt  Di  <''*  *'^7  momipg  hours  vpv  hav<>  a  flntnul 
ftf  orio  «id  ve-TT  similar  in  rhat   wNirh  «win 
fit,  and  it  B  littla  noudar  thai  a  Kligtt  pil 
«f  ibii  i«el«at»ii  ahonJfl  eufficf  to  produce  ao/  ol 


•  «t^  iaIrjTidt  that^Drv,  GoBuige  und  CWtln  nr 
oa  Oaarobkoiu  in  lofaouy  [BntisM  M^icJ  h 
v«A.   iL«  ^   ISl}:    ''Asphyxia   is  one   of   ilie   muit   pot 
ti  oMinikuiia   of  all  ages/'    Ailt-r   what  I 
p,  91,  it  ^vilL  1  bnpr,  b<<  cWar 
W   <tHHC  JAJoat   oxidatjon    ;tad   incfCA^^   alkal 
«l  ife  bbv^  Inip  ftbovt  t^t  irerr  condifioo  of  coUsmui  vi 
I  W^  b«M  «B4M*«>icii(  to  |>oiiit  out  a»  the  chum?  of  all 
Y^fctHM.  Hkl  «*  «•«  kk^v  «^  ^'t  asphyxia  ^lows  the 

B^H^   tbrrr   v  ifphi  a   paraUnl   bcL^een   fonvulAioor  an^ 
«hI  biiihrfciL  Idt  tbw  kller.  aa  I  have  points  out.  ■ 
ol  yiftt^ptaMd  br  bad  »ir  ui  cro«-dvd  rooms. 
K  Wtfc  ««>•*  tW  wiv  a«id  m  m\  ptoducvd  bj  the 
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for  in  the  ttbaonfc  of  uhc  ocJd  no  hondachc  rceultfl ;  but  given 
fluffLcieni  uric  acid  the  iisph^'xm  will  produce  coUf^tiiia  witk  its 
circulatioD  &nd  blood  pr«Bfiuie  r^BultB. 

It  follows  from  tliLs  rfasnning  also  tlint  if  the  blood  paaacK  to 
the  alkaiiue  aide  of  the  colltexnic  poiut  In  the  luter  morolog  hours 
(■fty  6,0  a.m.  ftod  9,0  a.m.,  fig.  3),  it  vUl  have  to  pftw  back 
through  the  coLhcmit:  point  agaic  as  the  aoiditj'  risce  later  on, 
about  IhU  a.m.  or  12.0  noon,  aud  thia  coincides  with  ray  ex- 
perience  th^t  hcadacUea  may  1>egiii  or  return  about  theBe  latter 
hours. 

Tbt*  effect,  of  the  eoJlbemia  vrill  depend  pitifly  on  the  amouub 
of  uric  aoid  aT&ilAblci  nod  partly  upon  whether  the  re  action  of 
the  blood  tcnda  to  linger  about  the  colla;mic  point,  or  to  p&ss 
qnieklj  through  it  to  one  aide  or  the  other ;  this  aleo  will  explain 
the  eflecta  of  a  few  grains  of  bicarbonate  of  eoda,  as  compara- 
tively litlli^  may  id  some  cases  he  nevd^d  to  turn  ihn  scale  to 
the   alkaline   ^de   of   the   colhemio  point. 

In  all  theae  respecta  there  ia  the  very  oloBOjt  paraDel  between 
the  uric  acid  hcadnchc  and  the  fita  of  cpibpsy,  or  urjemic,  puer- 
peral and  other  convuUiona, 

If  both  are  due  to  uric  acid  nothing  is  mote  simple  than  the 
cauaition  of  this  eitRnaive  parallpliam  ;  b«t  it  m  oth^rwifle  abso- 
lutf-ly   inexpUoable. 

An  extremely  inti^reatinj^  series  of  papere  by  Drs,  J.  Voiain  and 
R,  Petjt  on  epilepsy  as  duo  to  intoxit^ation,  appeared  in  the 
ArchivBi  dc  AeurologK^  l8i»L>,  Nob.  'J8,  'J\),  100,  et  aeq.y  itnd  I  have  juat 
given  a  referenee  to  a  paper  by  Dr.  Wynne,  who  argues  in  favour 
of  similar  causation.  Dra.  Voiain  and  Pptit  do  not  appear  to  have 
seen  my  previous  writings  and  researebea,  uor  Itave  they  as  yet 
identified  oc  num^  buy  |3oiaoU|  90  that  in  this  respect  I  am  con- 
siderably ahead  of  them ;  but  their  arguojent  for  intosication 
strongly  supports  my  own,  and  moreover,  J  can  ahow  tbdt  almost 
Dvety  point  on  which  they  lay  stuwa  can  be  absolutely  and  com- 
pletely explained  if  it  be  granted  that  nrle  acid  ia  the  tosio 
substance,  and  those  who  have  wati^bed  my  reaultH  in  t.heae  and 
otiier  directions  wilL  L  bopi;.  have  no  dJEhcnlty  in  admitting  that 
it   a   toxic. 

I   tthall  only   mantion   one   or   two   pointe   in   their   papera   that 
Ukl  on   uric  acid  as  t\i&  cause  of  epilepsy, 

^B  Thoa  the  authors  lay  great  strrau  on  the  oocurrenoe  of  gastnc 
troublea  before  and  during  the  fita  oi  series  of  5tfl,  but  If  the 
oeriefl  is  coming  to  an  end,   then  the  tongue  cleaia*  and  the  gasttio 
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symptoms   siibaiila ;    if   iha   gastric   ftyini>looja   do   not  subside,   tlwa 

rptlcptic  pbfiLomi^na  will   oontinue. 

The  cxplacation  of  thm  ia  dimple  enough  when  we  knciw  that 
every  gftstric  upsot  brmga  oxoeBs  of  uric  acid  into  Ibo  blood  in 
thoae  who  have  raiich  of  it  in  their  bodies.  The  gaatrio  trouble 
ia  tbii4  the  caus«  of  the  collieniia  whit^b  is  the  cause  of  the  tira, 
tba  maJAiae,  the  hnadaobf^,  and  nit  othi^r  KympioiiiH,  And  it  in  ita 
burn  IctcDsJRea  the  gastric  upaet,  aod  adda  putrefaction  vrith 
poaaibk   formation   of   other   toxio   productn. 

But  tho  gaetrrc  troubloA  are  the  result  oE  intoxication  by  um 
acid,  even  though  their  reaull  is  to  increase  the  toxa*miaj  for  ia 
raigraine,  if  you  koep  the  blood  clear  of  uric  acid,  both  the  gastrio 
troubtea  and  the  pAroKvam  of  ht^adiohe  are  nbt^nt. 

^Vith  regard  to  (he  unuc.  thuy  [loint  out  that  there  ie  diminished 
toxicity  befuro  and  daring,  and  iucreaaed  toxicity  after  the  ^t^  and 
it  ta  intoreflting  to  note  the  exact  parallel  between  the  excretioa 
of  uric  ttcid  (v%'Uch  the  authors  have  not  estimatwl,  though  they 
notice   in   ona  cane  a  depoait   aft«r  a   fit),  and  the  to^^L^  substance. 

Aa  rtfgi^rds  itn  dJLnJDUiion  during  ike  fit  we  now  kaow  that 
uric  acid  aa  shown  by  the  blood  granulea  may  be  in  eKcess  in 
the  blood  for  thitty  to  nixty  minutes  before  a  corroapoudiag  €xi:«fla 
appears  in  the  urino  (sec  fig,  21). 

The  authors  abo  mention  an  extremely  intc resting  c^asci  in 
which  a  wound  that  was  being  dr«ssod  stopped  bleeding  uilh  the 
onset  of  a  fit.,  and  tio  pulse  f^ould  be  f«]t  at  ihv  wrist;  but  nt  the 
epd  of  thE!  HpasiTiodic  stage  the  pulse  reappeared,  beating  14S!, 
ihe  blood  pressure  toeo.  and  the  woucd  began  to  bleed  £reely 
once  more 

In  this  cusu  the  ftt  was  probably  due  to  stoppage  of  the  heart, 
which  failed  before  the  high  blood  prcsstire.  and  with  the  fall  of 
blood  pressLire,  due  Ut  the  stoppage  of  the  heart,  the  circulation 
practically  ceased,  and  the  wound,  stopped  bleeding,  and  ibe  corr& 
Bponding  fltusift  in  the  cerebral  circuit  produced  the  eonvulsion ; 
lutor  on  the  presaure  having  fallen,  the  heart  rotoverod  itpclf  and 
began  beating  again,  and  in  Ihe  above  case  thu  pressure  rooa 
above  normal  after  the  fit,  though  probably  not  bo  high  as  it 
was  just  before  it  whnn  the  heart  failed.  I  have  seen  a  very 
largo  number  of  cases  in  which  the  heart  has  given  obvio^ts  wgaa 
of  impending  failure  before  the  hi^  blood  pressure  piodnccd  hji 
uric  acid,  m  the  uric  acid  headache  (migraine);  and  these  rAacs 
dJtTer  from  the  ahuvc  case  of  epilepsy  merely  in  the  fact  that  the 
heart,   though   threatening  to   fail,   did   not   fail,   and   so  there   wm 
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po  CODTulfiion,  Aud  blieae  severe  puro.\vHQis  oi  liendjirhe  may,  just 
like   the  epileptic  fit,   be  followed  bj  albuminuria. 

Talking  oE  albuminuria  remmds  me  of  puro^tyamal  albumiuunaf 
hs^moglobinuria  (whioh  1  have  long  held  Chat  xh\s  jilbuminuria 
re*emblf«,  s*i6  chapt/^ra  xii.  anri  x\\\.),  and  so  oi  the  blood  changes 
wlitch  tAlcB  place  in  parc\yaQia]  bj^moglobinuria  and  in  anFE-min  as 
the  lesult  of  the  pre»eDce  vi  elu  cac^sa  of  urk  acid  in  ihu  bluod 
stream.  And  I  kave  therefore  been  veTv  greatly  iotcrested  to  ae« 
that  the  authors  m*?ntion  that  a  diminution  of  hipmoKlobin  and  an 
increa^  of  ha^matoblaetH  haci  ti^fm  obfi4>Tvcd  m  connection  vitb  the 
tiU,  and  ^kis  ia  h  change  uUieb  I  thought  of  as  probabU  tn  epi- 
le^psy,  becAuae,  as  I  shall  have  to  point  cut  in  chapt^  xii,,  my 
own  blood  varie-S  its  tiuality  from  hour  to  hour  nvA  day  to  day 
in  accordttoce  with  the  amount  of  uric  aiid  passing  through  itn 
In  the  owe  to  be  preeently  relatedi  Dc.  Huntley  kindly  v^camincd 
the  blooil  after  onu  or  two  fits,  but  his  results  were  indefinite^  and 
1  was,  nnJnrtiinrttely.  not  able  to  eKsmJoc  it  myself,  but  I  hope 
to  do  so  in  some  future  coses,  as  1  have  yet  lo  leam  at  what 
length  of  time  Jtfter  the  fit  the  iilood  ^haa^es  show  best;  probably 
after  or  during  the  albumitiuria.   when  presents 

The  author*  also  point  out  that  repair  of  wounds  is  deflective 
wlule  the  epileptic  phenomoou  continue,  und  only  rocs  on  proporly 
after  the  toxin  has  been  eliminated.  Here  again  we  bave  the 
work  of  unc  acid,  for  I  have  for  years  been  pointing  out  that 
opium,  which  the  sur^eone  uae  to  aid  tbe  repair  of  akin  wounds, 
acta  by  cleanng  the  blood  of  uric  ftcid,  thua  allowing  a  free  capillary 
cireulation  in  tho  skin,  which  k  impofleJblc  so  long  as  the  blood 
10  full  of  urio  acid,  and  in  the  ordinary  uric  acid  heaJacho^  the 
Wi^DB  oE  deleetive  capillary  circulation  throughout  tho  body  are  so 
obvious  that  they  can  hardly  ^e  miesed.  even  if  there  is  no  ^'dead 
hand  "  or  actuul  BaynainrH  iliwiise  in  t]  raw  spmrial  attentlim  ro  them, 
and  in  chapter  v.  we  have  i*een  how  they  may  be  estimat-ed  and 
recorded. 

Then  again,  many  troubles  of  mind  and  its  luljuRtment  which 
the  authors  mention  are  so  obvioualy  similar  m  mi^rnine  and  epi- 
jlepayi  and  after  what  1  have  elsewhere  shown  with  regard  to 
tbein  are  fm  obviously  due  to  uric  acid,  an  to  need   no  comment. 

As  rrg&ida  causation,  the  authors  point  out  that  tiptleptioa 
of  a  degenerate  stock  and  one  subject  to  many  kindrrd 
troubkiB  ami  defects ;  one  must  notj  I  think,  however,  lose  sipht 
of   the   fact   that    several   men    whose    namea   stand    large    oTi   the 
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pages  ol  the  padt,  yet  sufiorod  from  epilepsy,*  or  that  EnigrAine 
LB   most  coiDincD  Among  those   who   nork   vith  their  braias. 

As  to  heredity  and  prediaposilioo  migraine  is  iiLt<?nseky  herp- 
Jiury.  hut  Iho  inheritance  is  probably  tin  I  have  flhaAn  {Brain, 
Spring  ihnil  Bummer  N'umlHT,  1895,  p.  -^i)),  merelv  anatomiCAi, 
\\r..,  the  BJae  of  the  arteries  that  supply  the  bram,  this  accounling 
for  the  absobcc  of  mi^aine  among  thoao  whc  work  ^vjth  their 
muscles^  and  who  may  probably  have  only  nmall  orteriee  to  supply 
their  brain, 

A.nd  there  is  nothing  extraordinary  in  thin  inherilanee,  for  ate 
not  eyes,  nosps  and  tfleth  pimilarly  inherited  with  no  exiwrtitude 
nhieh   i&  oomctimes  ntarvellona  ? 

But  in  migrainej  if  you  c-ontrol  tho  nrio  Acid,  you  may  abao- 
lutoly  and  entirely  □cgli>cT  th^  anatomical  inheritanee,  ;vhieh  is  an 
adrantage  rather   than  a   defect, 

Epilepsy  bIbo  like  migraine  may  be  in  part  the  reault  of  large 
arteTte^r  and  therefun^  uiJtv  occur  along  with  iroiif^iderable  ment^il 
power,  while  the  eventual  crippling  and  deatruction  of  mind  referred 
to  by  Bir  J.  Criohton- Browne  (prcv.  tef.}  may  be  a  result  of  the 
.repeated  eongeelion,  atram  and  codomat  with  et4X8LA  and  throm- 
bosis^ produced  by  ihe  recurring  eoU^mia  and  high  blood  pressure. 

It  is  interesting  alao  to  note  that  the  above-mentioned  author 
observed  himself,  that  in  "*  dreamy  mnntal  sJjtrcB,"  whieh  he  eon- 
Ejldera  aa  allied  to  epilepay,  a  diet  rich  in  animal  food  did  harmi 
and  he  alao  quotee  ca^es  oi  epilepsy  as  being  similarly  affect^  by 
diet. 

Three  generations  at  Icaat  in  my  own  family  have  been  affected 
with  migraine,  bnt  in  the  second  and  third  generations  diet  has 
absolutely  and   ronijfletely   controlled   it. 

1  quite  agree  with  the  nuihofa  iu  their  argument  that  an 
accumulating  poiaoa  givee  the  b&at  explanation  of  tbe  attaeks^ 
and  1  have  been  pointing  this  out  for  twelve  years  and  indicating 
uric   acid   as   th^   probcible  poison. 

The  authors  lay  great  stre«H  on  the  liability  of  women  to 
epilepsy  at  the  menstrual  period  and  the  regularity  with  which 
attacks  recur  at  each  pcri^Kl,  and  their  observation  is  of  inlercflt  as 
cunhrming   my  own  (ai?e  ligs.   31   and  i^:l). 

If  tho  facts  1  have  brought  fon^'nrd  regarding  tho  rolationahip 
between  the  fits  and  excretion  of  uric  aeid  stood  alone,  thej'  would 
be   worthy   o!   very   careful  conaide rutin n,   but    linked   as   they   are 


*  Sir  J.  Crifihlon'BroTnie.I-anMf,  IftW,  vol.  li,  p,  T4. 
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to  thf  oimiUr  incts  about  migTaine,  and  the  further  Jact  of  its 
ooDtrol  flod  prevention  by  oontrolling  the  uric  ocid.  thoy  amount 
alnioat   to   a  domoMtiation  c1  tbo   (juuaation.  of  epUepay, 

The  ftutboTB  divide  epilepey  into  (1)  BefEex,  and  (2)  Toxic; 
th^  latter  is  further  Bub-divided  into  (n)  that  due  to  Buto-intovi< 
cation:   tfi)   tliflt  duf   Ui  beturo-Jul^oiicjiUin- 

Obviouelj  uric  aokl  mfty  account  for  toxic  epilcpBy  of  auto- 
intoxioation^  but  even  here  my  rcBcarchcs  sbow  that  a  large  part 
of  tho  required  uric  acid  was  formed  outside  the  body  and  merely 
intrndueed  with  the  food.  H&viDg  idl  theae  pointa  in  mind,  and 
believing  very  atrongty  in  th?  uric  iicid  eausation  of  epilepsy  either 
Hi  the  reaulti  oE  the  bloiid  pri^asure  and  cLrculation  changea  it  pro- 
duces LE  the  nkiilL  or  of  the  heart  failuic  and  consequent  stoppage 
of  the  oirculation  it  causes  by  bloekin^  the  capillaries  in  geooral, 
ft£  in  the  caae  joat  quoted,  I  decided  to  iavostigatc  tho  foiioiving 
ease,  oootroUin^  the  urie  acid  as  earefuily  oe  poaaible  and  watching 
whether  the  filfl  would  respond   in  any  way. 

Emma  8..  ugnd  20,  mlmiiccd  under  my  cun-  at  tht  Boyal 
Uoepital   for  Children  and   Women,   on  December   7,   181)4.' 

Her  fit^  began  whf'n  she  was  fourteen  yeura  old.  At  present 
Ihev  are  very  regular  once  a  week,  and  olten  on  tbo  aamc  day 
each  week.  Her  monthly  periods  began  at  lifteen  yean  of  agCt 
and  are  tiaid  to  have  been  regular  (but  as  we  shall  see,  they  did 
not  occur  during  her  »tay  in  the  hospital).  Her  father  and  mothBt 
Are  alive  and  well,  but  her  mother  »uEerd  (.>cc  us  usually  from  head- 
ache.    Has  eleven  brothers  and  aistcrti   in  good  health. 

I  examined  the  urine  e^crctod  befort,  during  and  after  a  largo 
number  of  her  to,  and  got  urit^  add  llucCuutiood  identical  with 
those   I   had  Found  in  other  eases,   or  in  that  first  puhUaht-^l  (prev. 

wf.)- 

8he  was  kepi  ia  ht:d  to  avoid  flu(;tuationfl  from  mubcular  cAer- 
tion  or  changes  of  temperature,  and  then  her  ditt  ^nd  drugs  were 
nlterod  frooi  time  to  time  with  a  definite  object  and  according  to 
a  pre-arranged  plan,  Icr  controUing  tho  introduction,  (ormation 
»Dd  excretion  of  uric  acid. 

It  will  probably  HuffioQ  if  I  give  the  eirietions  of  only  on^  nr 
two  fits,  as  most  oE  rliifTii  were  practically  identical,  and  in  uU^ 
without  except  ion  I  there  was  a  very  large  excretion  of  uric  acid 
in  the  hour  following  the  fit,  having  a  reiatioa  to  urea  of  from 
1—20  to  1— », 


'  This  eaaa  and  toraa  dF  the  above  arffUfnantB  will  be  faand  in  Braitt,  part 
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During   th«  dajiima  she  paaa«d   Wftter  aa  fu  W  povnbW 
ODce  everf  hoof^  bo  that  vheo  a  tit  occuttthJ  there  vroold  \h 
littlo  admixture  of  urino  in  the  bladder. 

Then   Li   a   iit  occurred,   sav  at   o   p.m-,   we  hj^  got  tJn 
p&H8ed    at    2    p.m.,    and    this    wah    called    bffoff.     A   caihrt«T 
passed    at    tbfi    time    of   the    fit.,   ^nd    whal    it   brought   nwit 
called   dvring,   and    then   watri   waa   drawa   oi   paBBod  eiocLly 
hour  after  the  ht,  and  that  wa«  culled  ofier. 

After  always  coctAined   an   cxcceeivc  emouat  of  urif  a^irl. 
iibaolutQly  and   relatively  to  urea, 

Btjiyre   geDsrally   coot^UQed   a   normal   or  subnormal  i^uaiilj^. 

During    ^omeTJmes    contained    a    cooeid^rahle    ei«««a,    at 
tiuieG    only    a    Hltf^ht    ejEcesH.    at:c(rrding    us    thv    HBparation 
Bpondcd    more   or   lead   accurately    with   th»?    uhaiige*   of 
tbu3    li    urine    was   passed   at    4   p.m.,    and   if   just   aa   urine 
goiog   to    be   pa^eed    at   S>    p.m,    a   tit   occurred,    tlipn   the   5 
iiriae  might  be  caHi^d  during^  but  would  obviously  be  mixed 
the    eiciretiGJi    at   aay    three- ijuartorfl    of    an    hour    prycftlin^  ibl 
ID  which  the  t^cretioo  was  amall. 

But   bearing   theAe   causes   of   fluctuation   iu    mind,   one 
got   a   groat  cxcc£b   of   uric   acid   in   the?   hour  ajti^r   the   tit  u^ 
more  moderat^^  ^loess  in  tho  urino  drawn  at  the  time  oi  tiA  ft 

Thus  oD  the  day  of  admisaion  she  had   a  lit, 

BejorEf  passed  at  2.15   p.m..   pale  straw  coloured,   I009| 
Acidity      . .  ^=  I'O  cc.  of  decinorntal  fioda  M)liitiorL 
Urea  ..   =L     '75      per  cent.  I      1—^     =      1  of  uric 

Uric  aoid  .,  =     "03360      „         |  to  :!:j  of  ur«A  (rffirlj). 

During,  drawn  off  at  the  time  of  tho  fit,  at  4.15  p.m>,  tariid._ 
1012,  gave— 

Acidity       , .   =^   1-2  i}c.  decinormal  amla^ 

Urea  -.   ^  10        per  cent.  1  ,      ,-  » 

uric«oid  ..  _-  -ooow  .,      1  =  »-i-(°^"'y'- 

But  obviouflly   tharo   was   q   mixture  of   ttitnty^   with   the 

of  two  and  a-half  hours  before  the  fit. 

After. —  Urine   drawn   at  5.13  p.m-,   one  hour  aft^r   the  fit 
tM.1   cc,   amber,    Lurbid,   1020,   and   gave — 

Acidity      --=^  7'3  cc.  deelnormal  soda  =   41  gn.   pet  hnif  c^ 

avidity.  calcuUted  aa  oxalic  ooid. 
Urea     ,.   ^=   I'l         per  cent.  =   lO'l    gra,  urea. 
Uric  acid  =      10080      „         —        92    „    uric  aoid. 
Relfifian  uric  tioid  to  urea,  1 — IJ- 
Febmary    5T,    180.1.— Urine    of    Iwcnfy-four    hour^    vAding   tto^ 
morning,  waa  1275  cc.,  turbid,  lOU,  and  gave— 
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1—37, 


Acidity  . .   I'O  CO.   —  i^"2  gn.  m  tweoty-four  Lours,  ^-   30  gra. 

per  hour. 
Urea        ,.   18  ppr  cant.   =^  3B1  gre,   ^^   14"0  gra.  per 

hour. 
Uric  ftcid        04704  per  centn  =  9'1  gre.  =  "37  gre,  per 
hour. 

On  thie  dft7  she  had  a  lit,  and  the  urine  during  wns  lost,  the 
spNimea  ei/f«r  v^fta  saved,  Cknd  was  the  oxcrotioa  of  exactly  one 
hoar. 

It   nas  57  CO,,  am'bor,  f^liplitly  turhid,   10:22,  and  gave — 
Acidity     ..  .,     B-tcc.  =     4"6    gra. 

Urco        ..         ..     rSpcroeut,       =  ]3'8      >,     | 
Uricaeid.-         .,       ■  ViUO  „  =     1-oa    ,.    ) 

Thia  shows,  as  compared  with  the  hourly  e^icrctioa  of  the  day 
bflFore  the  fit,  that  urea  uaa  vnry  Hiightly  diminiahed  after  the  fit, 
wliile  UTLU  aoid  waH  utriirly  thice  Tim^  ue  much  after  the  tit  as 
brEore   it»* 

\Vc  see,  tben,  that  the  urine  after  a  fit  has  generally  tlieaa 
(characters  ;  it  baa  a  high  ap,  gr,  olton  very  hi^h  qb  comparud 
with  £e/frrf  and  dvrinff.  It  is  often  turbid,  and  depoaita  urates 
or  uric  acid   nr  holh. 

It  is  highly  acid,  this  being,  T  tliink,  partly  due  to  the  large 
amount  of  uilc  acid  It  vontaiue  and  partly,  as  pointed  out  by  Dr, 
Uarratt  (see  p,  41).  to  an  increased  excretion  of  phosphatea  peihapa 
as  the  rtBLilt  iZu^er,  prav,  rci.)  of  the  disturbed  cerebral  circula- 
tion at  the  time   of  the  fit. 

Thia  rian  of  aeidity  in  the  urine,  howerer,  comes  as  we  see 
from  theae  figures  only  after  the  (it.  and  is  no  proof  whatever 
that  before  aod  at  the  tijue  of  thu  £t  the  blood  waa  not  atrongly^ 
alkaline,  and  therefore  in  a  condition  to  hold  Tiiucb  uric  acid  in 
solution. 

Take  another  c.\ample,   March  10^   i8i;5. 

Urine  at  24  houra,  slightly  turbid,  1014. 
Urea  .,  ..      IMj  percent. 

Uric   acid..  ..        'ft303C  pei  cent. 

Urine  i  hours  before  the  fit  1010. 

Urea  'd  per  oont. 

Uricj  acid  ,,  "O^iiStf  por  cent. 

Urloe  drawn  at  time  of  fit,  containing  of  (^ounie  also  Che  excre- 
tion ol  the  previuus  'I   hours. 


1— M. 


1—34. 
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I'-m 


Acidity      .-  -ee         cc, 

Ur&ft         ,-         - ,     1-2  per  cftDt, 

Uric  add  . »  '0303     per  cenL 

Unn«  one  hour  after  the  Jit,  pale  dmb^r,  curbid,  1032. 
Acidity     ..         . .     o'S         cc. 
Utoa  ,.  I'O  per  oent. 

Uric  flcid   ..  '05040  per  cent 

Here  ue  havi*  a  dioitnislierl  FXcrGtiuu  1 — ii  in.  tbe  lw«ntj-firii 
houiB  pri^cfding  the  lit,  a  slightl/  ini^reased  eicretiou  1—^  to  t^ 
urine   paEued   Jour   hours  before   the  £t- 

A  diminifltied  <NScrolioti  in  the  urine  drawn  at  the  tune  of  tbf 
fit,  bemg  aIho  the  excretion  of  the  four  hours  preceding  it,  )— 4U 
showing  that  thefe  was  a  EluctualioD  in  the  directbn  of  mini 
CToretion   in   the  hoara   iramediat«)y   preceding   the  fit. 

And  lastly,  vre  have  a  plus  excretion  in  the  hour  follow^m^  ^" 
Bti  thifl  b«iiigf  I  tbink,  probably  compooed  of  a  very  large  cle:^ 
tion  in  the  20— CK^  minuteB  lull  owing  the  fit  with  a  iMMd 
e.Xf^retion  att^i  thifi«  the  differeucoa  in  th?  anddftnn&E^  and  tf^ 
neaa  of  the  v-'aves  of  fluotktfltion  amounting  for  the  differeiK"**  « 
mlation  found  after   di^ereot  tie. 

With  regard  to  the  huge  eatTction  after  the  fit,  we  muRt  hftt 
m  mind  that  it  is  the  uric  actd  in  the  blood  thftt  alters  the  bUod 
pfCMure  and  afiecte  the  intracranial  circulation ;  and  it  i*  Mlf 
after  it  ha?  been  in  excesa  in  th«  btood  for  aome  little  titae  tkl 
it  begins   to   be   found  in  excpss   in  the  urine. 

An  regards  aStcis  on  the  blood  preooure  and  intracraniftt  at 
culation.  tLeae  are  probably  most  marked  just  at  the  timr  ^ 
change  from  low  to  higb  preasure,  hence  the  fit  oomos  r*tly  iB 
the  collsemia  and  precedes  the  great  excretion  of  uric  acid- 
See  again  March  19^  1895,  urine  nf  fwenT.y-four  bf^urn.  rndni 
8.0  a.m..    1—24. 

Urim;  at  1>.1G  a.m.,  1— 5fi. 
Urine  at   J2.15  p.m..   time   oi  fit   1—70. 
Urine  aft«c  fit,    Li5   p.m.,   J— 9. 

Here  we  have  a  rather  plus  e%cr«tJon  nn  th«  day  b«fore  ^^' 
fit^  a  conaiderahlc  ri^ti^ntion  beioro  9  a^rn..  a  greater  retviLtioB 
between  \}  and  12,  followed  by  a  very  greatly  ploa  excnCKi* 
between  1^   and   1   p.ui- 

Evidently  flic  tlu<!tuatii>D  wbioh  produced  this  lit  be^an  tbovl 
7  or  S  fl.m.»  and  tho  retention  continued  and  increafi*d  op  ** 
about  1 2  noon,  then  followed  the  opposite  and  rvsulting  |J» 
4;xcretion^    producing   the   lit   at    I'lATi   and    the   ejicretion   nJ   1^* 
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m  tint  and   l.lo   p.tn.  (aee  EflecU  of  Dipt   and  Wcathcc,  figs, 
;i9ftnd  4**)^ 

The  parallel  between  rhifi  fluctuation  iind  thrti  ivhich  produces 
the  uric  add  headache  ia  almost  ah^oliite  ;  ibv  differences  are 
those  of  time  And  degn^c  odv. 

Now  wc  can  uontrol  the  uri<;  hcid  liirHduche  hy  uonlroJUug  ihc 
xaiG  acid  to  da  extent  which  leaves  httje  1o  be  dceired;  can  vfc 
control  tJflo  uric   aoid   (^pLIepsj  bj   the  sthm?   mcaoa  1 

This  is  tht*  i]ues(ion  1  have  been  endenvounnf^  to  nnawer  by 
observing  this  cusa,  and  T  chose  It  in  preference  to  other  caw* 
because  the  hutoiy  neemed  to  show  that  flie  fits  were  here 
remarkably   tegular   in   thi^ir   weekly   tycle, 

I  pjcamined  the  urinp  brforc,  durnt^,  gdU  alter  more  than  fifteen 
of  her  ti^t  and  the  results  in  all  were,  as  regards  the  main  points, 
practtcfllly  identical  with  those  given,  and  I  would  undertake  to 
tell  in  any  vaw  when  icrine  was  collected  in  thin  manner  which 
WW  the  urine  of  the  hour  following  the  fit.  Thia  urine  also  h«B 
a  choratitcrifltic  wbieh  I  haTe  not  mentioned,  though  it  is  of  very 
great  impo^tanc(^H   vi^,.   that  when   u   patifnt   jfi   takmg  drug^T  such 

an  iodidi  or  a  Balicylato,  which  give  a  marked  reaction  in  the 
ume,  such  reaction  k  almost  completely  absent  from  the  nrinr 
pnsaed   in   the   hour   following   the   fil- 

I,  fortuuiitflly,  noticed  this  point  to  the  urine  of  the  very  first 
case  of  epilepsy  I  examinedn  Jhud  T  have  mentioned  it  before  in 
reference  to  the  obaervatioDfi  of  Mcaa».  Uerter  and  Smith  on 
putrefaction  in  the  inteatinee ;  and  oa  explamin^  aUo  both  the 
oiflluria  of  paro-xyamal  htemofllobinuria  (see  chapter  lii.)  and  dye- 
pepsia.  and  the  presence  of  i^xriasa  of  putrefactive  products  from 
the  inttfltine-B  in  Lhe  urine  after  an  epileptic  fit  Under  these 
oonditions.  not  only  ia  there  no  absorption  of  druge  from  the 
stomach  and  int^atinea.  hut  putrefaction  soon  takes  the  place  of 
digestion,  aud  the  ]>roduct^  formed  under  ita  JaHucnce  account 
completely  for  the  oxalates  lind  excese  of  ethereal  sulphates  fouju't 
lat^r  on   in  tho  urine. 

To  AUKgent^  as  the  above-named  aulhoi's  havn.  that  these  putre- 
factive produrtd  fokind  in  the  urine  after  a  fit  may  repr^ent  the 
oauBO  oJ  the  fit  is,  in  my  opinion,  to  put  the  cart  in  front  of  tlie 
horao,  make  a  hopeleAs  muddle  of  cause  and  eS&ct,  i^nd  bring  a 
pea  aonp  fog  over  a  clear  sky.  The  only  simple^  complete,  and 
ffllicieDt  expknatioQ  ia  that  the  circulatory  changes  which  excess 
of  uric  acid  in  llie  blood  produces^  affect,  on  the  out  hand,  thi' 
intracranial  circulatiou  and   produce  the   fit^  and   on  tb«  other,  tUe 
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Htomacb   and    fnteelines   Aud   bring   digestioo   and   abccTptiuD  ^  ' 
ElJindstill ;   f&iluro  of  absorption   eipUma   ih&  alis^nco  nf  tbr  tlr^r 
Irutii  the  uilne,  and  excess  ol  putrefaction  ^^jEplaLns  rUe  pn^lt^ti^'^ 
of  the  products  which  nltimately  ippeor  tlitre,    Preciaely  thesi** 
thing  also  occuia  in  tLe  uric  acid  liLvulufhe,   ioT  ^hea  thJfl  is  ktveX** 
drugs   JntroduceJ    in<o   tlia  fitom^b   produce   abftolut«ly   no  pbro**" 
logical  effect,  and  do  not  appear  in  the  nrin?  till  tli»  beadu^Ke  if 
pacing   oS ;    and   If   Ihp   gastric    upset,  is  continupd   for  tontt  Vat 
lb   oftcD    und^    in    voEniting,    and    th?   food    Ia    tbcn    found   to  W 
almofit    undigeatcd.    though    it    hati   pcihap^    been   in    the   Ooiriek 
long  enough   to  have   nocn  coinplclel?  digested  and  ab»otb«l. 

Id  at]  the&e  enaefl  if  you  control  th«  urtc  acid  jou  \ril]  vafilAd 
abiQ  thp  head&che,  the  fits  and  the  gaatrij^  opaet ;  aU  will  imprrn* 
together,  for  oil  are  due  tn  one  and  the  same  enuse— the  altei^ 
ciriTuUtion  which  is  touimon  to  blje  whole  body. 

Now  in  the  caae  of  Emma  S,,  on  Dccfmbcr  30,  I^f^l,  aht  hid 
a  dt  while  taking  both  salicylate  of  Boda  and  iodide  ol  pobidiiifli 
three  times  a  day,  the  urine  before  the  lit  gave  a  quflnTity  n1 
iodide  when  a  arErer  salt  was  jLdded,  nnd  a  dark  ptirpU  vilk 
perohloride  of   iron. 

Urine  during  g«ve  dislmctly  leas  iodide, 

Urinr  ajter  with  a  relation  of  uric  ncid  to  jtca  of  1—10  ptn 
no  iodido   ol  silver,   and  only   a   x-cry   slight   purple   with   the  iion. 

I  shall  now  give  the  whole  of  her  tits  in  the  fonn  of  a  Ubk, 
in  whic^h  I  shall  alno  note  the  interval  between  each  fit  ftid  tW 
one  preceding  it,  health,  diet,  drugs,  und  retu&rlu,  and  wt  CM 
tkua  Me  at  a  gianoe  tiny  varJatJooa  pieaentcd  hy  the  fits  a&d  ite 
coTrcsponding  variationn  Ln  diet  and  dmgo  made  witji  tKe  obJMA 
of  liflecting  uric   acid. 

Her  fii9t  fit  wflB  on  December  7,  said  to  be  one  wek  ■iw 
the  previous  one,  her  Sinwlth  and  diet  were  thote  of  ber  ofdiouv 
life,  and  «he  wm  taking  no  drugB. 

On  DGcenihor  10  1  put  her  on  absolute  milk  diet^  ftcd  pi* 
hef  a  mijclure  contDinin,^  porchloride  of  mercury  And  iodidr  d 
potassium. 

On  DtM:embeT  10  she  had  a  fit  12  da}'«  after  the  previovs  mm^ 

On  Deiiernber  2(1  I  etopped  the  mercury  and  gavp  itjdUc  rf 
potassium  and  dalicyWte  of   i^oda,   learmg  the  milk   diet   as  Wlorr, 

Un  December  ^0  tthe  had  a  fit  11  dnya  after  the  previniu  db** 
making  :(  fits  in  ^  dayi. 

On  January  2,  18&D,  ahe  got  slight  tonBiLhtis  with  ruted  UB- 
peratare,  which  became  aorma]  on  tlie  ith. 
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On  JanuHry  U  sLe  hinJ  A  fit.  7  days  alter  the  previous  one, 
but  J  think  that  tbifi  Abort  mtejval  WttB  prob;ibly  la  pjtrt  Lhe 
result  ol  the  Attack  of  toDsillitu^  which  woLild  cause  a  fluctixatioQ 
ill  urate  cjioietioiL 
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After  tbe   Ht   OD   JnniiEiry   fj    the    iodide    wa»   loft   ofF,   and    the 
salicylaLe  gmm  bIoui!,   acd   all  drugs   were  left  oil  on   January   12. 
1  now  hcgAQ  to  tfst  tbt;  edectfl  of  diet. 
SO 
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On  January  16  ahe  hod  a  fit,  12  days  aft^v  tbe  prcvioue  od4*, 
whilo  she   was  still  DC  milk  only. 

Od  January  21  fish  vas  add^d  to  hvr  diet,  and  on  24th  mebt 
was  added,  and  aIii^  continued  to  t^k?  milk,  iiah  &nd  mput  till 
Pehruary-  11,  when  beef  t*^  wa*  added,  and  shu  continued  to  takfl 
milk,  fisli,  meat  and  beef  tea  till  February  16,  wkeo  the  beeJ  tea 
woH  tftken  off,  on  'Jlst  ihc  meat  vras  tiikcn  off,  and  ou  ^th  fi^k  ^vns 
taken  ofT,   aud  ahc   was  aj^aia   od  milk  alono. 

She  had  a  fit  on  January  31,  13  days  after  the  previous  one, 
making  .T  fitt*  m  -13  daj's.  At  the  dflf  of  ths  last  of  thesti  fil*( 
rthe  hnd  been  on  Hah   for  10  days,  and  on  meat  Fur  7  days. 

Bo  fat,  thou,  ditit  lutd  not  affected  the  frequency  of  the  6t3,  for 
13  days  vras  tho  lotigcet  interval  ahs  had  had ;  indeed,  it  seemed 
rather  as  if  the  addition  of  flenh  food  had  increased  the  interval, 
and  I  flhould  not  be  >iurpri(;ed  ii  this  w?re  the  cuse ;  for  in  the 
uric  aetd  headachn,  taking  meat  flt^^dily  every  dey  doea  not  pro- 
duee  a  headache  nearly  so  quickly  aa  taking  it  only  for  one  day 
or  oDe  meal ;  and  the  reason  ia  that  the  steady  daily  introduction 
of  uric  acid  tends  at  firet  to  keep  the  blood  dear,  while  a  single 
dose  doea  not  ratso  the  acidity  muehn  and  an  soon  na  the  aeldity 
fallfl  uric  acid  gets   into  the  bJood  snd  produces  Pigns  of  its  prfaenee. 

The  next  fit  waa  on  February  4,  4  days  after  the  prevtuufi  one. 
and  the  neTtt  on  February  II,  7  daya  after  that,  and  the  nest  on 
February  17,  T>  days  later,  making  3  fits  in  17  days,  a  very 
different  record  from  the  two  previoua  serios. 

Prom  February  25  to  March  11,  nhe  WftH  on  milk  only]  on 
MsTt^h   11.  beef  tea  was  added   and   continued   till   March   16, 

On  February  27  she  had  a  fit  ten  days  aft^r  the  previous  one, 
a  Hi;!i:ond  on  March  10,  II  daya  afl^r  it,  being  on  milk  only,  and 
a  third  on  Mar^h  10,  'J  days  laccr,  nhcn  she  had  been  on  milk 
am]  beof  tea  for  S  days  ;  thjB  making  3  fits  in  .'!0  days,  or  tbe 
aame   record  aa  the   first   two  series. 

Nijw  eame  what  was  rather  a  fiurprise  to  me  ;  on  Maroh  16 
tht^  beef  tea  was  left  oS,  and  on  Maich  21  she  was  put  on 
farinaceous  diet,  which  incliLdes  bread,  puddings,  and  tea  in  addi< 
tion   to  milk. 

She  now  had  a  fit  on  March  2o  (or  rather  2  close  together 
whieh  1  cooQt  ua  1,  as  both  were  due  to  the  same  ductoation  of 
urates),  tl  days  after  the  previous  one  ;  another  on  April  2,  fi  days 
laten  Atid  a  tluid  on  April  0,  4  dnya  aftex  that,  making  3  fita  in 
18  days. 

Nowi  aa  I  say  this  was  rather  a  surprinc,  for  though  i  expected 
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ilvHt  the  beef  tea  migliT;  havQ  some  effect,  it  was  left  off  on 
Mari?h  Hi.  and  ytrt  ILp  HhnrleBt  intprviil  of  all  was  that  betwei^n 
Ihv  lit  OQ  Apri]  G  und  the  one   4   duyti  previoiia  t(i  it. 

I  oonfeas  that  at  this  point  I  ielt  ratber  at  aea;  but  I  clmuui^i) 
one  fiftijrnoon  to  pp  into  th?  ward  just  &&  sho  had  tlaiahcd  her 
tea.  and  looking  into  her  cup  1  saw  tLat  q^bat  remaint^d  waa  vcr^ 
dark  coloured,  and  it  had  ^i-idently  bet-n  rather  atrong.  This  led 
urn  to  enquire  how  much  tea  v/aa  imrluded  iii  tUe  farjnaceoiu  diet, 
»nd  I  louDd  tiiat  she  had  four  brealifajst  cups  a  diky,  two  at 
breakfast  aod  two  a.t  ti;a,  and  further  cnquinug  aa  to  th<^  amouat 
of  tea  Wvee  usad  to  make  thta  amount  of  tea  and  tabing  it  that 
one  pound  of  tea  contains  175  grains  of  theme,  I  found  that  ahe 
was  th«B  mtroducing  into  hor  body  nearly  3  gra,  of  the[ne  a  day. 

And  t\s  we  have  seen  that  ca^eine.  theTne,  theobramlne  aud 
all  elmitar  ^xanthine  compounds  are  practically  equivalent  tt>  uric 
acid  (mc  fig.  20).  she  waa  tb;i3  quietly  pouring  in  the  equivalent 
of  at  kaat  SO  grs,   of   uric  aoid  a   week. 

And  it  was  tliuH  little  to  be  wondered  at  that  with  the  belp 
of  the  beef  tea  from  March  II  to  lil  her  fits  bad  been  moro 
frequent- 
After  iDakiug  tliid  diacovery  I  stopped  her  t«a  on  April  ii, 
IcBTing   her  farinaceous  diet  otherwise  as   before. 

She  now  had  a  fit  on  Aprd  17>  U  daj'fl  after  tho  previoua  one, 
anotber  on  April  2A,  7  daya  later,  and  a  third  od  May  5,  II  days 
hfter   tbar,  making  3   fits  in  29  days. 

On  May  li  wlip  wjiw  again  given  tea,  her  diet  being  cjthcrwi.ue 
unaltered,  and  she  hud  a  Bt  on  May  13,  8  Jayi^  after  llie  previoua 
one,  a  second  on  May  21,  &  days  later,  and  a  third  on  May  ^1, 
10  days  after  that;  making  '-j  (its  in  2ti  daya,  or  slightly  quicker 
than  ID  tbe  previous  aeries- 

I  now  decided  that  I  vould  try  and  diminhh  the  frcquenoy 
of  flu,  so  1  put  her  on  farinaceous  diet  witboLt  Um,  aod  gave 
ber  salioylate  of  sodium  ivitH  iodide  of  potassium,  the  former  to 
olirainatc  as  much  aa  possible  of  the  uric  acid  abe  might  bave  in 
her  body^  and  tba  second  to  prt^vcnt  it  from  combining  with  an 
alkali  wben  in  tbe  blood,  for  it  ia  apparently,  as  I  have  said^  the 
combination  of  uric  acid  with  alkaline  or  neutral  phoflphatci  in 
the  bliKxl  which  produces  all  the  physiological  and  pathologieal 
elTeots  which  I  have  been  ltd  to  attribute  to  uric  acid.  I  alaa 
allowed  her  to  get  up,  abc  having  been  in  bed  the  whole  of  the 
previous  period,  about  siic  months   in  all 

With  thiB  change  of  diet  and  drugs  she  went  without  a  fit  for 
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ft  whole  mouth,  ftnd  had  had.  no  further  attack  when  sho  left  the 
hospit&l  at  th«  God  of  June. 

Tbo  diet  treatment  did  not  «aiiae  anj  ]o£e  of  weight  Aa  in  the 
case  previoualj  mpntionpid,  for  she  kept  about  90— lU  Iba.  iluriag 
the  whole  of  ber  ai&y   id  tha  hoepital. 

On  aeveral  occofliciiifi  the  temperature  was  lower  thirty  minulcH 
after  a  Jit,  i.e.,  wbon  them  was  atiU  plus  uric  floiJ.  pasaing  thTOUgli 
the  blood,  than  at  the  oame  houi  next  day  when  there  had  been 
no  fit  (boo  fig.  5). 

Thus  on  May  5,  half  ao  hour  after  th«  fit,  the  temperature 
fffls,   in  thn  mnuth  98°  ;  in  the  rectum,   li8'4°. 

May  1),  same  houi,  in  the  mcuth,  119°  ;  in  the  rectum,  99'4°. 

On  May  ^1,  half  an  hour  alter  a  fit,  the  temperature  wew  in 
the  mouth.  98' 4' ;  in  the  rectum,  *J8%'^. 

On  June  1  no  fit,  the  temperature  was,  in  the  mouth,  DS'S"^ ; 
in  the  rectum,   99ft°. 

On  another  occaHJon  tbe  temperature  was  again  slightly  higher 
on  the  day  after  the  ilt,  and  tin  a  fourth  ucuafliou  there  wac  no 
dt^ronce  between  the  tciopcraturo  on  the  day  of  the  fit  and  on 
the  following  day. 

It  ia  remarkable  that  with  the  oolhomia  with  and  alter  the  fits 
there  u  not  a  greater  distance  between  the  temperaturee  in  the 
mouth  and  rectum  :  but  if  the  collrpmia  was  severe  and  the 
olwtruction  of  capillaries  great  and  general,  tbe  nutrition  aad  com* 
buetion  of  the  whole  body  might  be  hindered,  and  then  there 
would  bo  a  diminished  production  of  heat  (see  "Causation  of 
Fatigue/'  chapter  vlii-),  and  then  according  to  Marey'a  rule  (see 
deBcriptioD  of  fig.  5)  the  two  temperatures  would  tend  to  come 
together  rather  Uian  to  hn  wiile  apjirtn  ii&  ihry  are  in  the  physio- 
logical  ooUiemia   of   the  alkaline   tide   {^g.   5). 

And  now  for  a  general  aurrey  of  tbc  Kuetuatioua  abowu  in  the 
table. 

Tho  fits  according  to  history  were  very  regular — one  in  a  week, 
or  3  in  21  days.  After  admission.,  on  milk  only  and  some  drugs, 
they  fell  to  Z  in  ')0  and  ^  in  ^2  days;  then  aiumuL  foixf  va^  put 
on  and  they  quickened  up  to  3  in  17  days:  this  was  left  off  again 
and  they  fell  to  ^  in  ^  days ;  eome  beef  tea  and  tea  were  givf^n, 
and  thoy  quickened  to  3  in  IB  days;  theae  were  loft  off,  and  they 
fell  to  3  in  '2'J  days,  tea  was  put  on  again,  and  they  ijuictcened 
slightly  to  3  in  20  days. 

And  then  when  tea  Haa  left  off  and  some  drugs  were  given,  as 
at  first,   they   fell   lower  than   they   had   been  during  the   whole   of 
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her  previous  sUy  in  the  hoapitftl,  30  dftya  elapnicg  without  any  fit. 

There  are  do  doubt  aome  who  would  argue  th^t  this  waa  alt 
pure  chftncpj  and  that  her  fita  would  have  varied  in  much  the 
Aame  wd}'   li  uo  atterutiouB  iu  diet  or  druga  had  been  madc^ 

I  can  oalj  say  that  such  an  argameikt  has  little  in  it  to 
recnmcntiml  itnelf  to  my  mind,  for  it  drnoHt  poftaea  the  boimds  of 
poanihic  chauce  that  the  fit«  ahould  by  accident  have  varied  iu 
Bucb  remarkable  corrD3pomlcnce  with  the  changes  wo  made  In  the 
unc  acid  introductiou. 

It  leaves  out  of  count  abo  entirely  the  uameroua  caaea  la 
whioh  a  diet  irve  from  flesh  food  hus  produced  a  more  or  leaa 
marked  alteration  in  thr,  dumber  of  fiLfi,'*'  or  a  dit;t  m  whluh  the 
flc«h  is  only  reduced  bus  produced  a  distinct  reduction^ 

1  have  seen  it  sugge-fted  that  meat  Food  ac1«  a9  a  general 
stimulant  to  the  nerve  centies,  like  eoro  in  the  food  of  horsea ; 
but  in  th*!  uric  acid  beitdache  (migraine)  tbla  is  o^rtainly  not  the 
ctM,  as  this  hiMidache  is  not  influenced  at  all  by  tbj^  general 
level  of  nitrogenous  excretion,  but  only  by  tbe  height  ai  nrii:  add 
above  ujea,  which  is  a  measure  of  the  quantity  of  uric  acid  pasa- 
ing  throagb  the  blood  ;  and  thJs  headache  can  be  produced  by  the 
liLgestioa  of  uric  at' id  or  xanthine  compounds  e^uivideut  to  it 
which  inoreaae  the  cxeretion  of  uric  acid^  but  hardly  aSect  total 
nitrogen;  and  in  the  above  case  it  rather  appears  a?  if  beef  tea 
and  U\p..  which  introduced  xanthine  and  uric  acid,  had  a  sinnilhir 
effect  on  iJie  hta  of  eptlepsy.  On  the  other  hand,  in  migraine  you 
may  keep  urea  well  on  the  physiological  level  (^J  grs,  per  pound 
of  body  weight  per  day),  and  provided  you  do  tUie  with  milk  and 
vei^Dtable  subatanees,  which  do  not  introduce  much  urie  acid,  thore 
will  be  no  inere^ia?  of  h?aduche  (ase  also  fig,  73  and  remarks  on  it)> 

The  point  about  migraine  beyond  which  there  is  no  appi^al,  ia 
that  if  you  control  uric  aoid  you  control  tbe  headache,  without 
attending  to  anything  elae  ;  I  am  auggeating  that  tlip  i^ikinu  ^ill  be 
found  to  hold  for  epilepsy^  only  here  the  contiol  muat  be  more 
powerful  and  complete,  and  may  be  correapondingly  more  difliculC 
Ui  obtain. 

This  argument  further  takes  no  notice  of  the  fact  th^t  it  la 
»1maat  Impossible  to  regard  th?  uiio  aoid  fluctuation  ubov? 
deacribed  aa  a  conaequeoco  oE  the  fite,  aceing  that  it  begins  hourv 
before   them :    while   it   ia   CAey    to   regard    it   as   a   oauac,   looking 


•  Ltrntc^,  1606,  vol  i. ,  p.  (>&. 
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to  tho  importnnt  jdHucdco  wiuch  this  fiubstenc^  excrta  on  the  cirou- 
Ution,  nutrition  and  fanction  of  all  the  liaauM  of  the  body  in  ibe 
uriu  dciJ   lii*JiJai.:he.   for  iostanca 

Then  I  btlicv;  Uuit  ah  u  mattet  dI  fact  all  gradations  iir-? 
really  to  be  met  with  from  »  mere  temporary  abaenoe  of  miod 
up  to  ft  sevf^re  epileptic  Gt»  and  nc thing  ia  moTc  common  thun 
elight  absence  of  mind  in  mtntal  dcprdesion,  or  the  uric  acid  head- 
ftcbe  {see  also  Sir  J.  Cricb ton- Browne,  Lancet,  1895,  vol.  iL,  p.  4, 
for  maDV  Intf^reating  conncctiona  betwwn  dream j  mental  states, 
migramc   and   epilepsy). 

la  the  uric  n<:id  hcadacbe  reasoning  ia  diiUcult  and  lias  to  be 
fornod,  and  tho  mind  becomes  a  complete  blank  for  words  or  for 
names,  which  ia  ordinuiy  couditions  one  knows  almost  as  well  hs 
on«'a  own;  on  tbe  other  band,  either  bafore  or  after  the  beadachi?, 
whflU  the  blood  is  denied  of  uric  iicid.  there  la  mental  brigbtneM 
and  well-being,  a  feeling  of  pleasure  in  living  and  thinking,  and 
Vr'ork  ifl  done  at  doable  speed  and  with  comparatively  little  troublt ; 
and  all  tbeeo  thinf:B,  J  can  answer  for  it,  vary  obaolutcly  with  the 
ufie  acid  in  the  blood,  and  can  now  be  easily  ehowu  to  vary  with 
the  capillary  circulation  and  blood  pressures  wliich  it  controla. 

While  sjii?ntiiig  of  gradFitions,  I  will  ref«>r  to  a  very  interesting 
paper  by  Dr,  G-  F  Still,  on  *' Day  Tej-mrf*  in  Children^'  (/<j>u^, 
IM)Ot  voL  i,  p-  292).  where  tt  appears  that  ibese  terroiA  are  met 
with  in  children  wbo  are  nervouH  and  excitabkn  and  come  of 
rheumatic  famihes  and  of  familioa  that  bavs  al^  produi;ed  yv&k 
minded,  epileptic  or  lunatic  members. 

Dr.  Still  remarks  that  the  aura  of  epilepsy  sometimes  consista 
oi  E.  feeling  of  feaf,  and  he  claeaifieft  theae  terrorw  siith  tbe  "  parox- 
j'Bmal  neurones,'^   migraine   and   pe£i£   jmt/. 

He  also  considers  that  the  dividing  line  bctwern  theae  terrors 
and  soma  Forme  ol  inBanitVt  epilepsy  and  byetcria  ie  but  a  narrow 
oue  ;  and  it  almost  seems  as  if  there  are  all  ^adaticns  botwecn 
Trrrora  and  actual  mania,  or  ae  if  the  one  may  pass  Into  tlie 
other- 

Tbeee  fueta,  which  bring  ont  an  strongly  the  r.loiMi  relationship 
of  all  these-  diaeaees  nnd  tho  ccmplcte  gradation  from  tbe  forget- 
Tulncss  of  mere  bigb  blood  presj^urc,  or  migraine,  through  tcm- 
porary  absence  of  mind  to  pelit  tnal  and  on,  up  to  a  severe 
epileptic  lit ;  and  the  similar  gradation  from  momentary  terrors 
and  hysterical  oxcitement  up  l-o  complete  and  lasting  mania,  are 
of  tbe  greatt*flt  possible  intercal,  and  form  a  stepping-Htone  from 
the  causation  of  mij^aine  and  epilepsy  to  what  1  shall  have  to  fiay 
iTL   the   following  cbapler  about  the  causation  ol   mental  diaeaaei 
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For  me  there  imder1I«s  in  all  theae  ^*  parojrysmal  neitroaes"  but 
one  cause — collajmin  i  lience  tlit^ir  otKurreoco  in  rlicumatic  familiES, 
hence  the  observed  altematioa  of  migraiue  auil  Oie  otLera  with  rheu- 
mAtiam,  for  when  the  uric  arid  [a  in  thi;  jointH  thcTc  b  no  coUipnaia, 

Tho  action  of  intcstitjal  ciisturbAneCr  nhich  Dr.  ^tiU  specially 
notices,  IB  in  all  cases  the  same,  ^nd  the  dj'spepsia  of  migr^une 
disappe&m   with   tbe   uric   aoid,   as   it   is   krgel^r   &   co-rpaalt   of   the 

COUtCDUA, 

Dr.  Still  lays  considerable  fltress  on  some  pufQuee*  of  the  lower 
eyelida  as  a  sign  of  the  above-mentioned  infostinal  disturbance; 
but  after  wh&t  I  have  said  of  this  verv  nymptoni  aa  u  reaall  of  tha 
collicmia  of  migraine  [soe  p,  2a:i),  1  need  only  suggest  that  in  ^uch 
children  the  capillarj'  refliuf  is  alow  and  the  blc>od  pressure  high  if 
the  boart  in  ntcongj  and  that  the  relation  ttl  Ihene  and  tlmir  eSect 
on  the  ejelida  to  intebtiim]  dyapepaia  u  through  the  colhemia,  which 
resulU  from  all  dyapo|mia- 

la  the  cupilJary  rotlux  and  the  blood  preosuro  we  see  the  central 
factofa  of  all  ''  neiiroB«s,"  and  their  zn^asuremGnt  k  the  clue  to 
causation  and  treatment, 

Th«  actual  rruulta  depend:  on  such  minor  condifiona  an  the 
form  of  the  akull,  the  size  of  the  atfcrips^  thifir  relations  Co  the 
TcLna  and  einuaea.  and,  moie  than  all  (as  we  shall  see  more  cleori^ 
in  the  following  chikpt<-'r),  on  the  strength  and  nutrition  of  tho 
hi^art  and  its  power  to  stand  up  against  coUitmla  and  produce 
high  blood  pressure,  with  ita  reanlts— boadache,  soma  fonnfl  of 
epilepsy  and  mental  depression^  up  to  melancholia;  or  on  its  failurQ 
to  overcome  the  collajinio  obatruetiun  causing  temporary  or  per- 
manent low  blood  pressure  with  its  results .  the  oonditiocs  of 
excitement,  hysteria  or  mania,  and  some  forms  of  epilepsy. 

Our  "neuroses"  are  thus  atpn  to  fali  into  two  groups — the 
high  blood  pri^-ssiire  group  aAsoL^iatrd  with  a  strong  hi^art,  and  the 
low  blood  pressure  gtoup  aK»4o<;iat^d  with  a  weak  heart.  tb^«e 
latter  being  ea|iecially  protniuenl  in  women  with  their  wtak  musclo 
powers;  but  rpilcpsy  i&  found  in  both  groups^  some  cases  being 
undoubtedly  connected  with  sudden  heart  failure  (and  henee  tbo 
origin  of  epileptic  mania)  and  oth^rn  rather  with  the  reeulta  of 
high   blood   pressure. 

Now  that  we  have  niore  coraplele  knowledge  of,  and  almost 
abBolute  control  over^  ilie  eircnlatioii^  the  demonstration  of  these 
{ftcta  b  as  raey  as  the  explanation  of  their  causation  and  relation- 
ahip  is  simple;  aa  in  migraine,  so  in  epilepsy  and  molanchoUik ;  M 
ftlao  in  excitement,  hysteria,  and  mania,  and  in  all  minoT  and  inter- 
mediato  conditions^  thft  cause  being  removed  the  effect  follows  iL 
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In  ft  moBt  LntcrcBtbg  p&per  on  ^'  Hjatcrioal  Soniviolcnce  and 
States  of  Double  CoDflciouan&aa "  {Lancei,  11HX».  vol.  il,  p,  *tOl), 
Dr.  Ethel  M.  N.  Williams  saya:  '*  The  question  cow  naturally 
arjees  oh  to  whether  there  is  any  patbologic^al  condition  common 
to  all  thfifif  varioiiB  stjittw/*  niul  t\it:  then  goe«  on  to  mumk  of  the 
feeble  toQD  of  the  vasomotor  syat-em  and  of  the  eimiiar  hut  n!or« 
marked  phenomena  in  post -epileptic  conditions.  This  i^  but  further 
evidcocQ  of  tho  vciy  clow  rclEitionehip  between  all  thoae  circula- 
tion  diatorbancea.  and  Che  vjwomotj>r  system  is  unjustly  blamed 
for  ihe  effects  of  the  collsmia  common  to  all. 

But  tljH  cikUsG  nf  migraine,  epilepsy,  byBtem  and  mania  ia  the 
Dauae  of  u  whole  aerice  of  mental  and  moral  dofecta  of  whicli  tbe 
diservscs  seen  in  our  aayluma  Ate  mere  exng^reratioofi ;  and  ioog 
before  the  final  stages  havp  boon  arrtvod  at  the  whole  charaetor 
has  been  alowly  changed,  and  that  selhabjiees,  which  ia  hut  diluted 
iuBanity,  has  more  or  1p^  blotted  out  all  noble  mental  and  moral 
tjualitieB. 

From  thu4  poLQt  of  view,  then,  the  acientiiic  avoidance  oi  diet 
poiaooa  (Beeb  and  tea)  means  far  more  than  the  prevention  or  cure 
of  the  di»eaflC9  named  in  this  volume.  It  may  eventually  produce, 
ae  I  have  eUewhere  already  suggested  (^'Diet  and  Food,"  ed,  iv,, 
p.  120),  even  the  Gnmplet,e  physical,  mental,  momi  and  spLritiifll 
regeneTfttian   of  the   rauc!. 

In  the  case  of  tbeee  terror-etrjcken  obildreD  :  bring  them  up  on 
a  uric- actd -free  diet,  and  they  will  have  neither  the  oorrouaneaa. 
the  '^neuroses/'  the  mental  and  moral  defcclo,  nor  the  thevunatiBm, 
beeaLise  in  the  ahaenoe  of  exceee  of  uric  acid  there  is  nothing  to 
cause  arthritift  on  the  one  hand,   or  ooUffimia  on  the  other. 

What  I  Baid  about  th^  HHsociation  of  the  uric  acid  beadaoh& 
wiL.k  nephritis  applies  also  to  epilepsy  in  any  case  that  ta  due  to 
uric  acid,  for  nephritis  mcen^  chronic  coUwmia,  and  with  thia  the 
iits  will  be  more  fre'^uent  and  severe  and  Ig99  amenable  to  drugs 
and  diet,  than  in  cases  wb^ro  the  kidneys  remain  sounds  Do  we 
not  get  here  also  a  side  light  on  the  causation  of  the  beadacbe 
and  fits  of  uriemia  ?  Ab  I  have  pointeil  ont,  Ihe  treatment  of 
collttmia  leniovea  the  eymptom£  of  ursmia  [Bril^  MeJ,  J  out., 
November  20,   1S80,   and  see   also   chapter  xiii], 

I  owe  to  the  kindneea  of  l>r,  C.  Mordhorat,  of  Wipebaden,  the 
no  tee  of  a  most  interesting  cLise  which  occurred  Ln  his  praetLoe- 
It  was  thai  of  a  lady  whoae  knee  and  foot  joints  showed  large 
deposits  of  urates,  and  who  woa  ordertnl  to  take,  in  addition  to 
hot   batba,   a  strong  alk^Ku^  water   (Wieabaileu  gout   wivtct)*     One 
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dAy  she  took  more  of  the  woIct  than  had  boen  ordered  for  her, 
and  at  mtd^day  ahe  had  a  van-  aevera  attack  of  epilepsy,  the  firat 
ahe  had  ever  experienced.  Dr  Mordhorat  had  her  urine  collected, 
and  fouitd  it  tKt  give  a  relation  of  uric  acid  to  urea  oE  I   to  \b. 

Jn  ftnother  caae  Dr.  Mordhorat  put  a  patient  who  auflfered  from 
GpiiopBy  (1  ta  2  altacka  a  week)  on  two  bottlee  of  Wieabadcn  gout 
water  a  day,  and  whUe  she  took  this  quantity  the  attacke  diflcon- 
lidued,  this  exactly  piLraUcIing  tho  obaervattou  of  Dr.  Tyson  {Be« 
p.   374)   on  the   eSecta   of  Vichy  Walor  on   Migraine. 

She  has  qo^  been  on  thU  treatment  for  three  years  always 
with  the  aame  good  reaulte,  but  if  the  water  h  Inft  of!  the  aitackif 
retimL  i    \i\   \ 

This  is  Tery  intcrcatiug  and  remiDda  one  ol  tho  value  attached 
to  the  use  of  alkulic^  as  additions  to  the  bromides  in  cpilepay,  by 
the  lale  Dr.  Hadchff  {PraiUiewn^,  I8S3,  vol  xsx.,  p.  Wb).  Dr, 
RadcUff  nsed  potiiali  suits,  and  Dr.  Mordhorat  dodft  salts,  but 
probably   the   effe<^t   was   in   both   cases   the   same, 

1q  tho  case  of  the  above- mentioned  lady  the  alkali  met  with  a 
kr^  amount  of  urate  in  the  body,  and  bruught  into  the  blood  on 
the  day  ol  tbc  attack  more  than  it  could  hold  in  complete  aolu- 
tion,  betice  there  wafi  for  a  limir  eoneidcrablc  colkemiBi  rcBulting 
in  high  blood  pressura,   aufhcient  to   prodoee  a   6t- 

!n  the  other  cam  where  the  nlkoli  was  t^ken  steadily  fof  years, 
the  t|uanf,ity  oE  uric  acid  to  b<!  ocLeii  on  wan  probably  never  flo 
Urge,  and  the  alkali  iiot  only  provided  For  a  steady  excretion  ul 
uric  acid,  thua  preveotiag  HuctuatJona  (the  great  cauaea  of  attacks 
both  cf  headache  and  epilepsy),  but  it  was  able  to  hold  the  whole 
of  th«  uric  acid  pEtaaing  through  the  blood  in  fairly  ^;ood  solution  (see 
remarks  in  chapter  v.),  bo  that  collfl>mia  was  never  severe,  but  as 
soon  ^R  the  alkaii  was  left  oS,  l1ucIuation»  in  excretion  again  re- 
turned, and  these  presently  aujficed  to  reproduce  the  £t6. 

And  it  u  juat,  t  uiaj  renfark  in  passing,  by  producing  such 
fluctuationa  in  urate  c:icretion  as  are  seen  in  fi.g.  lu  that  lead  and 
^her  metals  produce  tits  and  do  harm  in  epilepsy;  and  apart  from 
the  actinia  of  any  metab,  Similar  fluctuations  are  evidenced  by  the 
fvehngs  of  well-beAu^  which,  often  precede  the  onset  of  a  fit.  so 
oEt«D  ia  fa^it  that  patieuta  have  thems^lvea  f{ot  to  kwk  on  them 
OB  warnings-  I  bIao  ovie  to  Dr.  Mordht>rflt  the  copy  of  a  paper  by 
Dr.  Ackcrmann,  "  Zui  Aotiologio  d<T  Epilopaie/'  from  ZrtUett.  fiir 
dif    Behandimtg   Schu^acfmnni^er   und   Epile^tisch^,    18^7.     Nf,   2. 

In  this  paper  reference  is  ma^le  to  Dr  Mordhorat*a  cclaga  and 
lo    my    writingH    in    this   book   and    in    the   Xeurolot/.    CeiUralb.    on 
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epilepsy,  and  it  m  suggeBted  th&t  the  cftuac  of  this  diaeafle  ifi  direct 
irritation  either  of  nerves  or  nerve  centres  by  uric  acid,  vUicb.  ia 
tbtowD  down  by  a  local  or  general  dlminutioD  of  the  ulkuliallj'  of 
the  blood. 

The  natural  outofwne  of  thia  etiology  ia  the  treatment  ol  the 
disBoae  by  uJkah  in  tho  form  oi  Wicfibadcn  gout  watefj  and  severdJ 
cases  are  reUd^d  showmg  improvement,  though  aome  are.  juet  aa 
we  shsM  see  to  be  the  caee  with  diet,  woree  at  drat  and  better 
later ;  no  doubt  in  these  cbsph  there  wqh  at  first;  too  much  uric 
acid   for   tbc   alWi   to   bold   in    L^omplctc   Doluliou, 

There  dte  acversi  pointe.  howevei,  in  the  above  etiology  with 
u'hioh  I  <^onnot  a^ue,  and  it  also,  in  my  opinion,  failfl  to  oxpUia 
nil  the  phi^nomena, 

How,  for  instance,  can  any  local  irritation  of  nervous  tia^juca 
account  for  the  pain  of  headache  or  itfl  very  tihviouB  rplatum  to 
pusition  and  bluuJ  prcfuure  I  IIovs  can  va  ejtpluin  the  acticn  ifi 
nitritcfl  01  the  value  of  compreaBion  ol  the  carotJdo  in  lelicTin^ 
hftChdaohe  or  cpilnpay,  oi  again,  the  use  of  vcncecction  in  utecmin  I 
It  ia  true  that  this  latter  may  remove  a  fimall  portion  either  of 
the  acid  or  of  nric  acid^  but  its  moet  obvious  effect  ia  surely  that 
on   hh)od  pre&qiire. 

Then  again»  ac^ids  are  ofteD  decidedly  usoEul  both  in  epileptic 
tits  and  in  the  ht;adache  and  drowsbeaa  that  precede  or  follow 
them,  and  the  nitritea  also  diminish  the  alkalinity  of  the  blood. 
It  Booma  in  tnc,  therefore,  that  the  only  puBBiblo  explanation  of  all 
the  phenorueoB  ia  that  the  fits  are  due  to  high  blood  presaure  with 
or  without  heart  failure ;  that  the  high  blood  prosaure  is  due  to 
colli^mia.  which  again  i:^  dependent  on  the  quantity  of  uric  acid 
available  and  ite  complete  or  ineompletc  soluhilify  in  the  blood, 
which  explains  the  obHcrvod  effects  of  the  aHijiUefl  uaed, 

Among  pomte  of  intcrcBt  in  the  above  paper  1  notice  that  Dr- 
Aukermann  inniste  strongly  on  the  flbaonee  of  demonatrable  changes 
in  the  anTLtomy  of  tbi>  nervoiia  aystem,  and  the  impossibility  o' 
reconciling  any  Buch  ehangee  with  the   irregular  phenomena   of   the 

He  ifl  intli-ued  to  thinkn  however,  that  epilepsy  cannot  bo  ex- 
plained without  a  dispoaition  to  formation  of  execss  of  uiio  acid. 
OT  the  uric  acid  diathosiaf  and  he  is  abo  in  fnvcur  of  a  special 
dif^poaitioD  on  the  part  of  the  nervous  aystem  in  pregnant  women 
during  and  after  labour,  and  in  children;  hut  as  I  liave  pointed 
out',  all  those  poiut«  ean  be  t^xplained  by  the  inHuence  of  thefie 
phypiokjgtDal  cooditions  on  the  formation,   aolubility,  and  ozcretion. 
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of  uric  acid,  and  that  if  there  i&  aay  disposition  on  the  part  of 
the  netvone  ^yetem,  it  hoe  reference  oolj  to  the  size  of  the  artoriea 
thftt  supply  the  btaia. 

In  ihb  conaei-tkiD  itleo  he  refers  tc  the  difRculty  in  explainio^ 
the  Absence  of  iiruemic  phciiunif^iia  in  ca&k&  of  Anuriu,  but  beie 
again,  thougli  the  blood  may  contaii:  exccea  of  urea»  it  wiU  ftlflo 
probably  coat^in  plenty  of  acid  aaLts,  it  wiU  thercforo  remain  at 
l«a9t  for  some  time  but  a  poor  aolvent  of  urio  acid,  and  there 
ftrill  be  no  etrvere  colla^mia  and  high  blood  pressure,  such  as  occura 
in  unemia,  till  near  the  end  :  ihen  with  a  genei-al  failure  of  nutri- 
tion and  fitri;Eigt1i  tbi^  blood  becomes  again  pnrhupri  a  guutl  eolvent 
of  uric   acid,  and  more  or  leas  colhemia  results. 

He  lays  §^rcat  stress  on  the  macj  points  of  resemblance  between 
unomia  and  epilepsy,  and  thoro  are  obviously  etill  moro  pointa  of 
reserobhvnce  when  wo  conaider  also  the  headache,  the  eye-symp- 
tums^  And  the  blood  pressure  change. 

I  am  indebted  to  Dt,  A-  ,1-  flubburd,  of  Hem(*l  Hruipflli^atl* 
for  the  interesting  aiiggestian  that  the  convulfiioos  of  bottle-fed 
infanta  are  partly  due  to  the  fact  that  in  taking  cow'a  milk, 
which  contains  ODe-third  more  casein  t^ian  human  milk,  they  are 
telativoly  oiq  a  highly  nitrogenous  diet  and  hL>nce  form  some  e^ce^ 
both  of  uric  acid  and  urea,  Dr.  Hubbard  haa  aUo  found  that 
salbylate  of  Hoda  ij^  of  far  more  value  in  the  treatment  of  these 
troubles  than  the   alkaltea   which   are  oomiuonly  prescribed. 

Diagmniii. — The  time  h&fi  not  yet  arrived  for  any  donatio 
atatemcnte  on  this  point ;  but  where  epileptic  tita  have  recurred 
with  moro  or  lese  regular  periodicity  for  a  long  time,  and  also 
r«<emble  migraine  in  their  relation  to  dyspepaia,  musoular  eiEertion, 
or  menstruation  1  where  Ihey  are  accompanied  by  scanty  urine,  and 
preceded  by  a  alow  or  faltering  pulse,  with  altered  capillary  circula 
tion;  and  when  also  there  is  no  ayphilis  or  other  organic  cause  to 
bo  found  to  cjqilaiu  their  occurrence,  1  would  suggest  that  they 
may  be  due  to  the  eficots  of  urio  acid  on  the  oireulation  in  the 
akuU  or  on  the  actiou  of  the  heart,  and  that  further  inveatigatiou 
or  trealmtnt  from  that  point,  of  view   ij*  indiftated. 

The  lrtttic(Uivns  for  Ti^afnteTit  are  very  much  the  name  as  in 
th&  ooao  of  migraine.  An  attempt  may  be  made  to  break  through 
the  fits,  or  the  stupor  and  headache  which  follow  them,  by  t]i>.' 
use  of  Buoh  drugs  as  acidfl»  calomel,  morpbino  or  the  nitrites,  with 
or  without  temporary   cotnpreasion   of  the  caroHd,* 


*  For  Mifls  whore  tbU  waa  dDD«,  loe  La-nt^t.  1811V,  toL  i  ^  p,  8S6,  and  voL  1i,, 
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r    Imvo   ^eea   u   connidf^tftblc   number   of   c-jum'?    uhcrr  v^iIk  ilil 
fEood   by    relieving   the   stupor  and   he&dAcbe   tlist   foUon   tlia  &ti 
j^m)    in    Home    of   thi'sc    i'einp«   the    paiMttf    nspd    lo   a*k   fm 
dose  &a  Aoon  n^  Ul^j   regiiiDcd  cunecJuuscieae,     And  it  le  m^--'    '\ 
to   remember   that  a   drug  which   vu  at   qqt  time  regarded  w« 
specific    for    epilppav,    via.,    nitrate    of   ailrer,    aete   in   FXACily  tfat 
same    way    as    the    acida    and    other   drugs    mentioned    abwo*,   U 
epilepRy   is  due   to  uric  ooid   in   the   blood,  it   fdtom  that  it  104 
\w    tempotEtrily    relJE^vod    by    uric   acid    prectpirdntfl    ibal   cWr  1^ 
blood    and    quicken   the    captllarj'    redux.     Aud    if    Hk    clniin?  * 
weU  done  tho  tiaauea  may  act  like  n  yixk  acid  filler  aorl  ittjt  ti* 
blood  clear  for  some  time.     Thus  in  the   Tfiaap<^utic  G^aOJ^    r* 
January    [i>,   p.   -iO,   some   cntes   of   i^pilepsy   are   reported   a-  ■    :. 
cured  by  nitrate  of  silver,  and  it  is  further  remark^  that  u^ra    ■ 
relieves    many    nervous    troubles;    but  argyrid    means    not   <i''  : 
deposit  of  silver,   but  a  deposit   of   urate  of  Hilrer,   jiisi  ikn  i 
explain    in   tbe    case    of    lead    in    chapter   3C,    and    the   extmii** 
deposit   of   urntoa   in   the    tibtous   tiaauea   of   thi^  body   mean*,  jvi 
as   in   ^ut   {see   chapter  xv.),   that   the   blood   is   for  a  lon||  ttPt 
kept  relatively  clear  of  urates,  hence  there    is  no  eollspmia  Ut 
epilepny  or   other   nervous   Irouhles. 

The  dit^t  troatmeut  must,  I  think,  b«  very  sCricti  and  uiiik  <■ 
amall  ijLiantitics  the  only  Jbuimal  food,  or  bett<:r  still  perliap  v 
milk  at  all,  and  only  ilia  dry  diet  of  bread  atnOa  aal  Irtf 
advocated  in  chapter  xvii.  There  must  also  be  no  playi&g  ^^ 
nniip,  meat  extracts,  strong  tea  or  coffee,  an  i(  l<4  t|uit«  uwtr*  f 
cut  off  meat  and  allow  tbone  tiling  which  are  worss,  and  CMium 
no  nourishment.  Whc^n  the  heart  ia  alrong  and  the  fita  coeiD  I* 
be  due  to  the  effects  of  high  blood  presaure  on  the  cixVuUtioB  "J 
the  brurin,  powerful  purgation  and  a  rather  pofir  diet  may  no!  bl 
bad  tri^tmont ;  but  where  the  heart  is  weak  and  the  fit*  mv 
to  be  due  to  its  temporary  failure  before  hif;b  blood  preMitr*,  av^ 
care  should  be  tnkim  to  reduce  the  urit^  acid  In  th»  bolf 
without  unduJy  reducing  uiea  and  nutrition,  and  it  may  be  M 
perhaps  to  try  for  a  time  the  use  of  some  digitilia,  wbiob  I  BWi' 
tionod  aboTD  ae  having  been  found  useful  by  Ur.  S.  Viit&U  6it> 
aa  a  matter  of  faet,  I  &Dd  that  many  epileptina  liavo  xuj  hi^ 
blood  preasures :  thnfl,  a  patient  1  skv  recently,  wKo  Kid  hid 
fits  for  years  and  v/aa  h  great  drinker  of  lea.  Imd  ft  bluud  pnani* 
of  180  lietween  th«  attaoka-  It  may  be  oa  well  also  to  pomi  oa^ 
with  re^urd  tu  diet  treatmeriLt,  that  iu  thie  dinea«c  juat  ai  A 
beedaahe,   mental  dcprceeion  and  chioroAiB  (eec  1p^   fiO) 
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t^ffect  of   d   atritjt  diet   may  be   an   increase   in   the   frequeucy   uud 

sorerity  of  tho  fits.  1  mentioned  thia  inth  a  rant  in  iUuatration 
in  an  article  on  the  treatmeat  o£  tkcsa  diacaflea  in  the  Spring  and 
Bommer  Number  of  Brain,  18^7,  and  pointed  out  that  it  wa* 
necessary  in  auab  caaea  to  guard  a^ainat  discouTagement  eitber 
of  patient  or  doctor^  as  the  temporary  increase  ef  the  trouble  is 
merely  one  dDra  proof  of  its  relatidnahip  to  the  excretioo  of  urit 
acid  and  collf  mia.  and  showA  that  thn  dirt  has  only  to  be  con- 
tinued  to  produce  relief  or  cure,  and  I  notice  witli  intcrcat  that 
many  recent  writers  arc  stating,  as  the  reeolta  of  their  cxpericace, 
that  Eong'Continued  trGatm^ot  by  milk  diet  very  frequently  diminiahe!) 
both  the   number   and   the  severity  of   the   conviiUionn. 

My  ovpn  practical  reaalts  continue  to  be  vnry  enoouraging,  anfl 
I  Lear  from  many  others  of  good  reeulta  with  diet  after  bromides 
had  failed  or  been  given  up. 

J  quite  ap-co  with  Dr,  E,  J.  Spratling  (Journal  of  N€r\>out  and 
Mtntfd  Di^&ase,  May,  189fl),  that  recovery  is  onJy  to  be  spoken  of 
in  the  ease  of  patients  who  have  for  Cwo  consecutive  years  been 
frne  From  all  epileptic  attacks,  and  it  takes  time  to  get  records  of 
many  of  those.  1  think  also  that  in  many  caaea  the  rcaidt  vrill 
be  ae  in  migraine  rather  a  great  redueticn  in  the  severity  and 
number  of  the  attacks^  than  complete  recovery  in  the  abov^  sense, 

I  have,  however,  ^ot  Aomc  very  marked  rt<sulta  with  diet  alone 
as  regard*  frequeney  and  seVDrity  ol  attacks  (ihe  relatives  often 
regarding  the  patienta  as  cored,  and  wishing  to  relax  the  diet 
lilies),  and  my  rpsult»  liave  beeu  ao  good  that  I  have  nut  had  tn 
put  m  practice  the  severe  purging  previously  mentioned. 

Among  children  1  have  rceords  of  severe!  eaaes  that  heve 
safely  passed  the  above- mentioned  time  Hmit  without  an  attaekn 
and  several  of  adultd  where  the  attacks  havi?  been  nearly  as 
markedly  diminished  us  my  own  headaches  liave  been  ;  othem  again, 
though  showing  a  decided  diminution,  still  have  frequent  attacks. 
One  of  these  had  in  18[I'J  ti'l  attocka.  Diet  nas  begun  in  the 
middle  of  11)00,  and  there  were  io  thiF  year  54  attacks,  in  W)\ 
41  attacks,  and  so  far  in  t90:i  they  are  beeping  atmut  the  tmmv 
level  as  in  ISIOI, 

1  find,  howevi'r.  that  imt  a  Few  sufferers  have  become  hu 
aaturated  with  the  idsa  that  epilepsy  b  an  bieurable  disease,  that 
they  will  only  give  the  diet  a  haU-heartcd  trial  iot  a  few  months, 
rAnd  if  it  doefl  not  do  tbe  impofiaiblc,  and  still  more  if,  aa  1  hav^* 
|H»uited  out  may  be  the  case,  the  attacks  are  more  frequent  at 
firat,  they  give  Et  up  in  disgust  and  yield  to  their  unnatumi 
craving  for   meat  and   htimuUntfi  of  other  kinds. 
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A^  we  knew  frcrm  our  experience  in  migniitw^  euch  people 
merely  wasting  our  time  and  tbeir  own,  and  nothing  fHfept  \ 
treatmput   af   twelve   to  eighteen    or   twentj-four   m»ntli£  u 
doing  ;   tlioLigli  Iod{£  Wfore  that,  aud  even   in  oi  alitv  iLtr  ^uX 
montba,   there  should   he  a   diatiact  ctAJkgQ  For  ttc   brttfT. 
If  thifl  does  not  occur  and  if  the  blood  preeaurc  rtiU 
high  and   tbe  capillary  circ»ilatioTi   defective   more  active 
ns  tho  purging  treatment,   or  the  starvation   treatment  advised 
migraine,   ma^  he   put   in   force  ;   or  these   may   be  begun  faam 
fiTBt  in  severe  cases  associated  with  very  high   blood  pmmi 
very  delootivo  capillary  circulation. 

And  in  all  oasca  tho  cSccts  of  treatment  on  th«  blood  pi 
and   Gircultitbn   must  bo   considered   along   with   thoao  on  the 

In  very  acute  ronditiona  of  pueipersl  and  uripmie  cou^ 
the  blood  presauxe  and  r-jk£iillary'  rin^uEulioo  nmnt  be  obscnfd 
ihg  same  way  and  the  treatment  directed  on  tUe  same  liflOb 
Some  very  intereflting  cases  of  pueiperal  eclaripaia  trv4t(d 
morpbino  and  other  rclontivefl  of  uric  acid.  08  liq.  ammoB.  Wft^ 
arc  recorded  by  Blr.  Q.  £.  Fitzgerald  in  tho  BrttiiA  M^tfd 
Ji>urnal  (1900,  vol.  li,,  p.  14W5).  Here  the  morphine  clearly  Aid 
bttUer  thaa  anytbing  vht^,  ami,  «s  Mr  FiUgiTsid  remarks,  rtiibffil 
any  sign  of  bad  effect. 

In   thiB   connection   we   maj   CJill    to   mind    the   great   valw^  d 
morphine  in  leliex'ing  tho  uric  acid  htadache  when  evorytimg  *!*■_ 
fails  ;   no  doubt   in   both  caaee  it  clears  the  blood  of  uho  tad 
nothing  else   under  the  circiimatances  will  do. 

With  regard  to  fluids  we  mu^t  rot  a1bw  juny  false  Ideu  ii 
ekmlmitJon  of  poisons  by  the  kidney  to  induce  ua  to  deluit  * 
patient  with  Ijijuida,  which  will  onlj'  give  a  Btrong  heart  u^ 
obBtructed  capillariea  the  power  to  raifie  blood  preeeUTc  to  a  d*B' 
geroua  height,  and  incretkse  the  motit  dangerous  <3^doma  of  tW 
brain  membranes. 

We  ^hull  nat  fall  into  this  error  if  we  remember,  u  I  hitt 
long  poJnti^d  out,  that  urio  acid  controls  the  ciiculalion  aid  tit 
oicretioD  of  wftt^sr  horn  the  kidneye»  while  the  excretion  oE  «''' 
does  not  In  any  way  control  the  elimination  of  uric  acid,  in^  '^ 
we  also  remember  that  almost  the  only  value  of  piirgftt>o&  « 
these  conditions  is  the  ']uaniity  of  fluid  removed  from  tht  bluoJ' 
vessels  by  it,  and  the  fall  of  genHral  blood  prrasure  thftt  accaB» 
panics  it,   which  we  can  now   watch  and   measure  for  oairclTca. 

Tho  only  rational  treatment  of  cerebral  htemorriage  baring  ^ 
almoet  idcntieal  rohttton  to  high  blood  presAure  is,  it  aeeniB  to  vi<. 
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the  above  purging  and  Tenesectiou,  vrith  starvation  and  wittLoLd- 
ing  of  iluidfl,  many  of  which  mcaaurrs  arc  used  at  prcsotit,  but 
oqIj  in  £1  lame  and  bali-iieartcd  manni^r  ;  but  thoec  who  wish  to 
aaeeeed  in  b&d  oaaea  muet  uae  them  quickly,  decidedly  and  in 
combmatjon,  watching  only  their  eRt'Cta  on  blood  preasurp.  Tri 
these  caBPs  with  diminUhod  food  and  the  help  of  a  littU*  fruit  1 
hDVE  redaced  total  llulda  to  I   pint  ut  even  ^  pint  in  a   week, 

I  helieva  that  in  such  cases  f«w  or  no  patienta  havt'  ever  died 
from  undue  reduction  of  blood  pressure ;  while  hundreds  and 
thouaandfl  have  been  allowed  to  die  from  its  inaufficient  redue- 
tion  1  H  result  wlifch  with  belter  instnimentJt  and  mora  aceuratt 
knowlcdgPf   should  now  he   leas  frprjuent. 

Wti  we  tbat  epilepsy  and  many  forma  of  convulsionfi  and  bys- 
tencul  attacks  are  due  to  circulation  changea,  which  again  are, 
juat  aa  in  the  caae  of  headache,  duo  to  urio  acid.  This  accounte 
for  the  ejctensive  parallelism  between  all  thi^ao  conditions,  it  accounts 
for  the  action  of  most  of  the  drugs  used  in  troatment»  and  it 
accounlfl  for  the  relief  and  cam  of  thi*fl«  circulation  troubles  by  diet, 
to  an  e^ttent  which  diSera  From  the  aimilar  relief  of  the  uric  aeid 
headache  only  in  degree. 
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Mrntal  Disease,  Fatiucie,  akd  Synoopk. 


Mrntal  depression  i»  a  concoin:tant  sympiom   of  thp  ore 
lieadftche,    and   !   aoan   Eijund    tbitt    by    ioilueDciiig   Uir   unc 
could  produce  or  remove  it  along  with  the  other  ^jiDpttiDin 
tUioner,    November,    1888,   paper   on   *'  Mcatol   D^pr&MiotL  amI 
Excretion  of  Uric  Aeid  "). 

The  condilkon  whit;h  a(.roinpaniG(;  tb«  uric  acid  heAdaufa«. 
ing   &   Bort  of   hain   round   it,   ih   ana   tii   dctlne^Q   and    inabtlilf 
«ffort,    eitlier    menbAL    cr    bodily,    with    forgetfulneaa    of   oAniM 
persons    and    things.     It    Ls   closely    reUtod    on    tiie    oni^    hAiid 
Blacpincaa,  aad  on  the   other   to   a   mental   dispoeitioD   to  take 
worst  po8BibIa  vioff  of  aoU  and  all  that  concerna  it.    In  Om 
lion   sfllf-relinnca   h   abeolutely   goue,   extrpjiie    modesljr   i&  coani 
or  even  hrtbitvml,  a  feather  weight  will  crush  one  to  th*  dust, 
even  the  greatest  g(Kx1  fortune  will  fajl  to  eheer. 

IF    roused     from     »uch    a    condilion    a    cotisldenkblr    Amoutil 
irritability  and  bad   lemptr   ia   anre   to  ht  maDifealcd  (juilij  oulj 
proportion   to   the  requiremeota  of  tbt  c&s«,   ao   that  thoM 
&  flufiGrer  are  fioon   nblo   to  diagnose   the  eocdition  for  thei 

1 1    se^ms    to    mc    that    mcDtal    dvprr^dun    U    occasioned 
slighter   grade   of  the  same  condition   that   products   the   uiifi 
hr'adjichc  ;   that  \s  to  aay,  by  a  les^  inlcu.Ni'  colWrniH.  or  by 
aaaociated   with   debility   or   weakneas  ol   the   heart,    v^liich 
the    greEkt   rise   <,i    blood   preaaure    vfhich    cccaeione    the   hi 
while   I   now  rarely  or  never   have   enough   uric  acid   to  pmdi 
h^d   headache,    I   still   nccaflioually   have   enough   to   prodnM 
irritAhility  and   mental  depreaaion,   though   this  alao  is  sli^t 
j>ared  to  what  it  Utied   to  bo. 

All  those  who  call  themselves  nervous  or  are  v&hI  In  suffer 
uerYOU^ncflA  and  who  ate  suffering  ftoin  xnued  conditiuiu  of  anxiftT 
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and  dtrproj^ioti,  will  be  found  on  pxamirLtktion  to  have  a  slow 
ooUiemlc  <^  ire  illation  "with  its  variove  couAC^juencea  and  reaolt^. 
Then  nervousness  is  veW  known  to  be  often  associated  with  rheu- 
matism ;  whert  the  uric  acid  iq  in  thf?  joints  and  fibrous  tiasnei 
they  aca  rheumatic,  but  are  rnlativ(»l;r  vXttAx  in  broin  and  atrong 
in  nervo;  but  when  it  ifl  in  the  Mood  interfering  with  ihc  circula- 
tion in  the  brGin,  they  art;  no  longer  rheumatic,  but  arc  worried) 
depressed   and  ncrvooa. 

Od  the  other  hand,  clear  the  blood  of  uric  acid  by  the  um 
of  any  of  the  drugs  which  produci*  retention  of  it^  and  aa  the 
blood  prefiBiiiR  Frtllft,  thf*  jiuW  rat*  rjuinkens,  and  the  urine  increaBea, 
the  mental  condition  alTeis  as  if  by  magic,  ideae  flash  through 
the  brain,  everything  is  rcmcoibered,  notlung  ia  forgotten,  pserciee 
of  mind  and  body  is  a  plBa3urL\  the  strugRlo  for  osiBtence  a  gloiy, 
nothing  ia  too  good  to  happen,  the  impossible  h  within  reach»  iind 
mtsfortnoes  slide  like  water  oR  a  duck's  back  (m  a  word  well- 
tjeing).  To  su<;h  a  terrible  extent  are  we  the  oreatureti  of  the  circu- 
Ution  in  our  brain. 

Some  havo  asserted  that  it  id  oblivion  men  aeek  for  when  tbey 
take  opium,  coeainCj  &c.  1  believe  thia  to  be  a  groat  error-  Give 
am  ao  eternity  of  obhvion,  and  I  would  exchange  it  toi  one  bom 
with  my  cerebral  circulation  qnite  free  from  arte  acid ;  and  opium 
at  cocaine  will  free  it  for  me^  but  as  I  shall  ahow  later  on  therii 
are  other  and  better  waya  of  obtaining  Xhk  freedoni. 

SotDC  years  ago  (1890),  Pujich  K^ve  an  extremely  interesting 
Lllustration  of  the  condition  1  am  here  speaking  of.  1  did  not  note 
i1  at  the  time,  and  cannot  now  give  the  lefcrence^  but  jt  waa 
Aomewhat  as  follow^i: — A  ^oung  or  middle-aged  man  is  represented 
reclining  in  an  easy  chair  in  a  (Uimfotlable  or  even  liixurioUB 
silting-room.  I  think,  but  I  am  not  quite  certain,  that  the  hour  ia 
said  to  be  afternoon.  On  the  floor  near  him  is  lying  a  dog, 
resting  or  eleepiog  with  half  an  eye  open.  Punch  then  goes  on  to 
tell  that  thia  young  lana,  in  apite  of  his  eomforts  and  luxurieB,  is 
not  happy t  and  the  cause  of  hid  misery  is  the  uncomfortable 
thought  whleh  has  gradually  forcM  itself  into  liis  brain,  that  bis 
dog  dirca  not  love  him.  Prcttcntly  he  rnujses  himself  aufljciuntly 
to  call  hia  dog  with  the  object  of  pultioR  to  a  teel  the  cauao  of 
hiA  misery,  but  the  anima]  roehes  to^arda  him  and  evineee  anch 
'■videnl  signs  of  ple»Hure  and  atTection,  ihat  hi^  ma«Ier  ia  soon 
compelM  to  abandon  the  idea  thai  hi^  di^g  dues  not  love  him. 
The  young  man  who  m  ihus  unable  lo  make  himself  believe*  that 
hi»  dog  doca  not  love  him  ia  still  unhappy,  and  he  rushes  in 
SI 
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simrcli  of  a  Eubjcct  Id  tbe  opposite  pcle  a&d  bv^iofi  ao«  to 
himself  because   be  does   aot   bve  IiIa   ilng.     TliiH  in  nuire 
to   disprove,   atid   iJfDbflblj    the  idea   hsts   biui   for  the  f«*  *A 
ftfteinouia,   but  -Ptitich    intrudes  tm   further   ujion   bmi. 

Now.  1  have  DO  lioubt  whatever  thftt  tliifi  b  dn^n 
iiQturo,  for  I  have  seen  many  similar  cubcs,  aod  it  w^U  iLli 
what  1  wact  to  point  our.  namwly,  that  the  rnusp  oi  mwij 
central  (tbe  circulation  in  ibe  brain),  but  the  mind  m'tia  fini 
one  gubji^ct  and  then  on  unolbi^r  aboul  which  to  iwi^nr 
Tbid  3'^ouiig  man,  in  exf^eptionally  fortUD^tc  circuoiuitADritii, 
find  nothing  more  serioua  than  tho  mutual  affections  ol  himKit 
hia  dog,  but  no  doubt  hv  extract<'d  aa  muob  misery  from  t4«f« 
another  man  with  a  simikr  condition  of  brain  cirmilniiftn  nmiHiii 
from  what  migbt  appear  t4i  others  to  be  mon^  wriouF  iroutia 
The  fact  t}iat  the  cauee  !a  central,  uol  extcrual.  in  abLoiu^^ 
proved  by  the  mtnd  wandering  to  caufit  aftrr  cauer  tiff-  tht 
on  which   it   iirpt  pitches  are  shown   to  be  sbadowi^. 

'*  le    life    worth    Livinp  ?  "'     That    depends   on    uric    tKfd. 
orthodox:  answer  is  '*  that  dt^penda  on  th«  liver."   but  w  cfaft 
h  only  one  of  the  fionrces  of  uric  acid  T  cannot  tp^tiI  lb* 

Soon  after    T  wrote   my  fiiat  paper  oa  meutAl  dc]>n9BBX)ii 
tifiimer,   previous  reference),   Frofcasor  Lange.  of  Copenbapa. 
wrote    to   me    and    Beut   me    a   monograpli    which    ht^   publii 
ISfifi    on    periodical    depjession   and    its    coaneotion    witb   tl« 
acid    diathesis    [Otv     P€Tiod{fchc    Dfprfssiona    ZuMiXntU.    Ct 
188C). 

His   clinic^al   observations   and  hia  treatment   of   thr   IraiiUi 
parallel  to  my  own.  but   he   hui^w  at  thaT   time  nothing  abnil'i 
relation   of   the   disturbance   of    function    to   coIWmia,   aad 
treated  in  a  general  sort  of  way  the  uric  acid  diathea«, 
ha<l   found   by  clinical  tibservation   to   b*-   reUtod   lo  thii 
depression. 

His  obaerrations  and  clinical  e^perieacc  arr  of  giMil 
confirming  my  own»  bat  he  had  |W)t  but  a  small  way  into  lb* 
pathology  of  the  trouble. 

Not  long  after  thui,   in  a  review  of  some   oi  my 
uric   acid,    Dr.   G.    Hoffmann   {Pragrr    ^hd.    Woch..    }f^**.   Xa. 
mentioned,   in   reference    to    my    asscrtiou    that    ac^fd^    rl«&rvd 
blood   of  urio   aeid   and   produced    n   cAndition   of   mt^ntal 
and   wnll-beiug,   that   (here   is   a   proverb   eiirreol   in   scmie 
Itie  country  of  which  be  epoaka  as  follows:  £h  ixt  ^nx  mr-rh 
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dasa  Id  Westbohmeo.  vi.>lleicht  auch  anderewo.  daaVolkdoo  Bauren 
Spsben  einen  giioeligen  EiMuM  auf  die  (JflQi^lhflfitimmung  aue- 
nchreibt :  wenigslt'CB  iat  dort  das  Sprichwort.,  '  naur  niflt^ht  luaiiu 
gttng  and  gjibi;,'  "  Thia  m  exactly  ujy  eApeiicuce.  natl  ucidd  do  ll 
by  jiSectiDg  uric  acid  »  wbcD  they  fail  to  aSect  the  uric  ftcid  they 
do  not  do   it- 

Ab  before  fiaid,  blood  prasaure  is  directly  proportional  to  tU« 
amount  of  uric  acid  d regulating  in  the  bbt»d,  but  blood  prcfcsiire 
ineAus,  and  la  due  to,  obalruction  of  capiilari^  ^  tluir^for^  obtitriK'- 
tioD  df  capillaries  La  proportional  to  tbe  auiouut  of  uric  acid  in  the 
blood- 
But  obfitructma  of  tbs  oapillariea  in  tbo  brain  mcatia,  probably, 
aUsifi  and  byperfumia  in  the  brain.  Tberi-fore,  cirffris  parihvs, 
Auia  ftud  hyperK'tnia  in  t^e  brain  are  proportional  to  the  oiic 
ftCid  in  the  blood. 

tfow,  it  ta  well  known  that  in  mental  activity  and  exoitemf^nt 
Vbc  brain  ia  largi^  and  its  corti^K  hyperEcmic^  and  und^r  oppo»ilv 
ooaditiona  it  is  relatively  small  ^nd  ans&mic^  It  b  also  anoMniu 
in  deep. 

With  regard  to  thla  point,  Dr.  f?,  G.  Burnett,  in  a  l?ctnre  on 
"  The  Diagnosis  of  In^ipiont  Mfllnni*holia "  {?ien}  York  Medical 
Jintrmd.  May.  I3J>1,  p.  4^7),  says:  "'In  melanobolia  there  is  a 
i^fjoGtt^d  and  aiibduird  appfarani^c  with  decrcabod  activity  of  mini! 
body.  bIow  dcEeL^tive  muntal  rel]ext%».  and  a  delirium  of  ifvii- 
rcproAch  aod  perflecution.  Mf-yncrt  bobflVM  tho  *ymptoms  found 
iQ  mekncholifl.  an;  EbP  roaidl  of  an  anemic  condition  of  ihe  ccrpbral 
cortex.  Clinically  we  know  that  nti  abnormally  anipniic  condition 
of  any  organ  mnaos  starvation,  fcilloweil  by  a  decreaae  and  nhaiigH 
lu  functidti,  and  if  continued  long  enough  th?  condition  must  be- 
oomer  degenerative  in  character. '^  And  with  regard  to  theae  re- 
marks about  andtmla  and  hyporf^nutf,  it  aooma  probable  that  Btoala 
and  hypeni-'niia  affect,  in  exactly  Eho  same  way  aa  anirrinia  does, 
the  interchanges  between  thr  blood  and  the  l.isBQe«  of  the  bruin. 
►hfncc  their  effects  an*  similar  or  ident^icnh 

Among  the  aymptoma  of  Incipient  mela nohclia  the  writer  just 
quoted  lays  great  stress  upon  pain  in  the  back  of  thr?  neck 
i  aur^halalgia).  inflomnia  and  mental  depression!  wbt^P  oct^urring 
together.  From  this  descnplion  of  nuchalalgia  jt  sopms  to  bo 
identical  with  ray  urir  acid  beadtiehp,  which,  when  very  sevpre, 
IB  right  in  the  oentri-  uf  the  occiput,  just  above  the  iuRprlion  of 
tbe  ligamentum  uuchfti,  and  about  inMiimni^  ai:campan[i*d  by  high 
tension  Sir  W.   H.   Broadbent  and  olhcra  have  written. 
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It  Heeina  probable  th&t  when  iasoTnnia  ie  Jtasotiiited  with  higli 
blood  pre&fiure  tbe  cerebral  urteries  are  dibtutidcd  hy  tbe  high 
prc^urc.  juat  aa  tbe  arteriomeLter  ahowfl  tbe  radial  artery  to  be 
distended  under  eimiJar  conditiunB,  and  arc  uoaHl^  to  shut  oS  the 
blood  to  the  extent  required  to  produce  the  «fcn»mia  of  aU«p;  but 
the  momeot  the  pressure  ia  roduoed  by  a  drug  like  calomel,  sloep 
Bupervf^nes  Jil  once,  iiml  tbia  t^finct  in  alttiU  so  marke*]  thai  it  may 
be  difHuutt  to  perauade  putientfe  that  they  have  tiot  b«en  gtvan  a 
doee  oi  opium,  and  indeed  the  aoperilic  cfTccta  of  opium  may  be 
duo  at  least  in  part  to  it«  poster  of  lowering  blood  prcBsura.  It  is 
also  a  point  of  interest  with  regard  to  (^olhemio  Bufferere  from 
iDHomnia  that  their  most  common  complaint  ih  not  that  they  do 
not  get  to  sleep  ia  the  p.m.  hours  when  the  uoUrtmia  is  ehght,  but 
thai  they  wfikc  up  in  the  early  a.m.  boura,  wlieu.  jib  we  have  seen, 
the  collajmia  ifl  most  likely  to  be  severe,  and  cannot  apain  get  to 
eleep,  and  in  my  oiporiencc  the  proper  diet  treatment  of  eoll»mia 
haft  in  fluch  cance  been  mo^t  succeashiL 

The  great  point  about  the  meuUl  depnvuiou  ilue  (-0  uric  aeid 
ia.  aa  rightly  iiiHiateU  on  by  Professor  Lauge,  that  it  la  periodi<:al, 
in  which  it  resembles  the  uric  acid  headache  and  the  tita  that  are 
due  to  the  same  cauflo.  Whore  doproaaion  is  chronic  and  con- 
dnuoua,  with  but  little  fluctuation,  it  is  more  probably  due  to 
morbus  cordis  or  other  organie  cauat?,  thun  to  uric  acid,  though, 
BA  I  aaid  jmst  nuw,  uric  acid  may  intcnaiiy  the  efiecta  of  organii: 
dueaee* 

We  hax^e  then  a  condition  of  mental  deprcaaioOf  between  which 
and  melancholia  with  deluaiona  1  agree  with  Sir  W.  H.  Broadbeut 
in  b«heving  that  thoro  is  no  absolute  line  of  demarcation  fade 
Croonian  Lecturea,  I^S7),  and  this  depression  is  due  to  a  certain 
amount  of  At^h  ami  bypenumia  in  The  brain,  brought  abcul  hy 
tbe  high  blood  presaure  whioh  an  excess  of  uric  acid  in  the  blood 
(oollifimia)  produced.  If  thia  Is  the  caao  the  depression  in  ijueatjDD 
should  boar  juat  the  fiamc  relation  to  the  excretion  of  urio  acid 
BS  the  other  dlseasea  of  which  T  have  spoken,  and  a  ^creat  man^ 
factors  that  inlloenci}  uric  acid  ahoiild  alter  in  nne  way  or  anothei 
the  depression   it  causes. 

In.  phyfliolofEioal  couditiotus  we  have  aeeQ  reason  to  believe  thai 
there  is  more  uric  acid  iu  the  urine,  and  more  la  the  hlood  in  the 
jiikabne  tidea  of  the  day  than  at  night,  that  the  oxcrotion  of  uric 
ficid  ia  tehitively  greater  in  the  summer  than  in  the  winter,  and 
that  cooaei-^uenlly  tbore  in  more  in  the  blood  in  tbe  former  than 
in  the  latter  I'^ee   lii^a.   :(  and   I). 
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Thorefcre,  montal  depreBsioa  tliat  ie  due_,la,^jjio  aciU  ahould 
bo  worae  in  the  momiTij?  hgyrfl  ^^  anrh  rlov^  and  ahould  uleo  be 
worse  in  the  sjifimi  and  Bummer.  A  good  rauny  suff^pTs  are  ttlfto 
ditttinctly  wdi-ag  In  tfic  huur.^  of  tLt  nft^^rT^i^^^n  -ilLnLmj  fiJp  jugt 
about  Aft«rnooa  tea  time  ;  and  a  fuct  of  uuDsidtirablc  Jutereat  in 
tbia  oonaeotion  was  brought  to  my  notice  bv  an  intellLgoiifc  patioQl, 
vba  found  that  if  hi)  took  u  fold  bath  in  the  rnominf;  his  after- 
Doon  depression  was  always  worae  than  if  he  took  a  warm  bath, 
Miiny  years  a^  he  wne  adrised  by  the  lute  Hr.  Todd,  of  King's 
College  Ro^pilal,  to  give  up  bin  mormng  cold  batb,  and  he  then 
lund  that  when  he  did  ek>  he  was  relatively  free  from  depreAeioa 
la  the  afternoon. 

And  thi9  ia  vp.ry  ititereatin^,  as  Dr.  Todd  bad  evidently  found 
out  empirically  that  meatgj^  dcprraaion  in  the  aft«r^j^p  waa  aome- 
timefi  a  rrjgiilt  of  <^  ^nr^mtrifT  Q^]^  hntH  n  matter  whieh  we  have 
luiw  DO  diHicuity  in  undeistjiDdiiig.  Foi  it  is  obvious  that  if  tbe 
cold  bath  and  the  exertion  of  talking  it  act^d  aa  stimulante  to  hib 
nutrition,  causing  a  rise  of  urea  and  acidity,  they  would  diminiflh 
for  a  time  thts  cxcrctioTi  of  uric  acid  ju  tlie  icorrinf;,  and  the 
amount  so'hEld  back  would  moat  probably  pass  through  tbe  blood 
in  the  afternoon  alkfllfnc  tide  (juRt  as  in  tbe  nrtificiAl  heiidtiche 
whieh  we  produced  in  [ibaptci  \'\.)^  and  B<;rount  fnr  tlir  clitiprved 
increaite  of  depression ;  a  warm  bath  on  tbe  other  hand  would 
ir>r-rg|va.»  t>>  p.  u^c  tet  iQ  n  Jo  tliL'  (nc-rning  and  Icaveleta  for  the  eftor- 
iHioa,  and  in  exactly  tbe  mi  me  way  some  ejcertMiic  _  yttb  juTripira- 
lion  in  th*  early  ipomiDp  houTB  will  increaae  the  quantity  of  uric 
^1  i,^  »-■  ir,  ■  r ,-  r  r,  J  [r,  '^-  -.-^iLQ^BiBee  fig.  46),  and  then  Iheie  will  be 
\,  ,;     jr      L;iL  ri.fj>d  m  tjj^p  aftftrnnon_  arid  well-bc'lnp  may 

take  the  place  of  the  usual  depression  (aiehlEo  fig.   40}. 

In  my  first  paper  in  the  Pradittoucr,  I  remorlvcd  on  ihr  fiiot 
that  in  France  the  aui&ideH  in  July  far  outnumt<]r  those  in  any 
other  month,  and  su^ostcd  that  tbe  eJTect  of  season  on  the  cxtre- 
tion  of  uric  add  might  give  us  a  filmnle  e:?planatioD  of  the  fact, 
»nd  J  see  that  some  French  **tutislics  quoted  in  'he  fAirtrt-f.  IflUS, 
vol.  i.,  ]i.  H13,  aluiw  ibat  of  all  suicides  .^1  per  cent,  o^cur  in 
ftprir^.  2C  per  centn  in  summer,  21  per  cent,  in  autumn,  snd  22 
per  cent,  in  winter ;  probably  the  aiitumn*  the  first  eold  after  the 
plus  exerction  in  the  flnmmer,  furnishes  the  lowest  urate  rjccretion 
of  th<s  year,  just  a£  sprinp,  the  firat  warmth  after  the  retention 
of  the  cold  RPrLson,  furnishes  the  largest  urate  esrretion  of  tha 
venr.  as  wb  see  lo  bi*  the  eHse  in  fig.  4.  I  note  slev  that  Sir 
iTuhn  8ihbald  i«  reported  aA  aaying  (British  Mtdiad  Joumai,  11)00, 
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It  seems   probable   that   wLeu   iiuoniaia   ta   ftnociattd  vLth  ^p 
blood    prcaaure    the   corebr^l    arterifra    ar«   distended    by   the  finV 
pTc?6iirc^   just  as    the   CTtcriorticUM   slione   the   radial   art>^ry  to  ^ 
diflteaJed  uodec  eioiiiar  coeditions,  and  are   uonbie  t/>  ahut  o£  tl» 
blood  to  the  extent  required  to  prodnci*  rbe  ansmia  of  sle«|i   ini 
the   momoDt  the  pr^saari?  is  r^luc^   by  a  drag  like  caloiDHl. 
tjuperyoacs  at  onoe,  acd  this  effect  ia  cit^ru  so  marked  thikt  it 
be  diMcult  to   persuade  patients  that  thej  have  cot  hettt  0JrKi  i 
doae  of  opium,   aud  indeed  tke  aoportdc  efTectd  of  opium  nu^  u 
due  at  bust  in  part  to  it&  power  of  loitering  blood  preMure,    h* 
also    a   point   of   interest   with    regard    to    coUaemie    sufl^rprs  im 
infiomnta  that  their   most  eommon  eomplaJnt   is   not   that  ihey  lU 
uot  get  to  sleep  in  the  p.m.  hours  wbeti  the  coUwrnia  is  slight,  W 
thttt  they  wake  up  in  the  early  a.m.  hours,  vhcn,  as  v 
the  coli;emia   JG  most  likely   to  be  severe,  and  eaonot  -^,-:.  ^ 
sleep,  and  in  my  experience  the  proper  diet  treatment  of  rolk^u 
has  in  aucb  ea^es  been  moftt  succeHafu]. 

The  great  point  about  the  mental  depression  due  to  ark  ird 
is.  aa  rightly  insifited  oa  by  Professor  Lan^,  thftt  it  ia  p«nod«ali 
in  which  it  resembles  the  uric  iioid  headache  and  the  Bta  Uul  ati 
due  to  the  s&rae  cause.  Where  depression  !«  chjoiuc  and  on- 
tinuoue,  with  but  little  fluetnatjon,  it  is  more  ptobablj  do*  to 
inorbtia  cordis  or  other  organin  causp,  thuo  ut  urio  acid,  tioo^ 
aa  1  said  juat  novi,  urJc  aoid  naay  intenaiiy  the  eflccta  of 
diaeaae. 

Wi^  bave  then  a  condition  of  mentnl  depre(«ion,  betw«4n 
and  melaoeholia  with  lUlusions  I  agree  with  Sir  W.  H-  Broa^lm 
in  believiDg  that  there  is  no  absolute  line  of  demaroatton  (nt 
Croonian  Lectures,  1887).  and  this  depressiou  is  due  to  a  tfffUA 
amount  of  stasia  and  hypeciemia  in  the  bruin,  brought  aboot  bf 
the  high  blood  prt^asure  whiob  an  excess  of  uric  ftoid  in  the  blud 
(collu?mia)  produces.  If  this  \s  the  case  the  deprcAvion  in  <far«tK« 
should  b^ar  just  the  tiame  relation  to  the  evcretion  of  urie  arid 
as  the  other  diaeasea  of  which  I  bavp  spoVen,  aod  «  great  [WRf 
faetors  th^t  Influenci;  uric  aoid  should  alter  in  one  vtay  or  ■oMkAJ 
tho  df'pre^aioD  it  cauB09,  ^H 

In  phvaioloeical  acmditions  w^o  have  sec*n  reason  to  belicTe  d0 
there  is  more  urie  acid  in  the  uriot^,  and  more  in  tbc  blood  m  tki 
alkaline  tides  of  the  day  than  at  night,  that  the  eieretion  of  tm 
aoid  ia  relutively  greater  in  the  summer  than  in  the  winlvf,  loJ 
that  consequently  there  is  more  In  the  blood  in  the  formnr  Utf 
in  the  latter  ,"pee  fieft.  -1  and   4). 
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Aad  1  i^hould  not  expect  any  mor&  thau  a  prcpoadcrUDce  id  the 
normal  colljcmia  houre.  bocftuac  wo  are  horo  comp&riDfi  pathology 
wiTh  physioiogy ;  and  tliough,  as  GTsplaineii  in  the  caeo  of  uric 
ncid  bpftdaehe,  tho  pnin  will  probably  be  at  it^  worst  in  the 
alkaline  tide  hniire,  ynt  oi[t:ti  ciigRrttinn  liaa  bpen  touipletely  upset,  the 
pliia  r^i;r^ticj[i  and  rollEcmia  may  go  on  almost  continuously  tbrough 
the  '2i  hourc. 

Amon^  &  f^vr  other  c9>sgb  ooUooted  by  mysolf  ficm  tho  dailr 
or  wct^kly  pappra  I  imuftlly  read,  1  find  rbe  foUowing  aupgrative 
note« :  ano  wan  a  cast?  of  a  ^vniniin  in  iuboui,  several  had  poor 
health,  and  rn  one  this  njjpntred  tu  bn  due  to  previous  influenza  ; 
HQoMuT  .sulTirfO  from  tleepb^sBne.'ia.  and  little  thingfl  caused  mucli 
trouble;  another  had  been  dcprcaaed  in  spii-ita  ;  another  had  had 
hemiplegia,  and  auf!efed  From  Inv  flpjrita  ;  aud  WQ  hare  in  these. 
I  rhink,  vnry  <!kar  ^^viden^v  of  the  presence  of  coUfcnsia  with  high 
birtod   pre^»;urc   nnd   it»  ri^aults. 

Some  extremely  intere^rlng  facTii  bBaring  on  theoe  pointa  have 
appeared  from  time  t-o  tloii:  in  Lh?  medicjtl  i^apers ;  thus  in  the 
Ltnc^  of  Jyly  28,  1894,  the  Paris  correepondont  gives  notes  o£  an 
epidemic  of  suicide  then  occurring  in  France,  ^  whicK  be  points 
out,  among  other  things,  that  the  opidomic  coincides  with  the 
oni^eT  of  hot  weather,  hud  that  fht^  fatal  act  appears  to  he  most 
often  committed  between   the   lioura   of  fi  fl-m.   and   13   noon. 

Ill  A  letter  Xu  the  Ltmcri.  Autcust  U.  16fl4,  on  thraK  pointn  1 
showed  that  |iout,  which  correfiponds  ^vith  retention  of  uric  acid 
and  its  flheencp  from  the  blood,  affecta  Piftctly  the  opposite  poIe«, 
iKjth  of  the  dav  and  of  the  3"oar,  beinp  at  it^  worst  in  the  evenioK 
houta  and  nt  it*  best  in  the  morning  hours,  and  on  the  authority 
of  Sydenham,  worst  in  February,  und  be^t  in  the  warm  summer 
montlis- 

And  the  Zartoef  of  August  IT,  1895,  h&s  an  annotation  on  thia 
aubjpct,  in  which  they  refer  to  ray  letter  above  mentioned,  and 
ooknovlcdge  that  my  Bug^estions  as  lo  eausation  are  helpful ;  but 
they  end  with  the  conelu^^ion  that  ^uioidL>  \^  due  to  moral  failurcj 
4nd  i^*  not  to  any  great  extent,  connected  with  physical  conditions, 
vurh  4S  eollsmia  and  its   edt^^^t^  on   the  eirculation. 

This  is  a  tmnclusion  which  ftppearst  U\  mc  to  be  abrtolutflly 
ff  oug  and   false,  and  aho  against  the   weight  of  evidence. 

Kor  there  iw  no  boundary  line  between  those  who  suffer  from 
the  mental  deprcf^aion  of  colliemia  and  those  who  have  well-matkod 
molnncholia  from  the  same  cauae ;  in  nature  we  meet  with  all 
gradationa  of  ca^es,  from  the  one  to  tbn  other. 


3^ 


URIC    40ID — GHj^J'TER    vni 


Of  my  own  cxperieace  ol  mtrnUl  depreruioD  I  cah  aay  tliia. 
that  it  is  ao  iDsidiouf  in  ita  onuet  nod  courac  that  even  knowing 
vrh&t  I  do  abo^jt  the  antioa  of  colliemJa  In  produnm^  il,  1  havu 
ofFea  great  dinicnlty  in  pi^rau-dln!  niysi>lf  \hnt  things  are  not 
really  all  wrong,  and  that  a  dose  ai  ca.\ome\  will  m^ke  rhejn  s^cm 
bright  again;  and  if  I  /irn  dp****ivrd.  how  murh  more  will  those 
be  dO  v'htj  know  nothing  about  the  physical  cauaatiou  of  Iheflc^ 
troubles ;  and  the  quotations  given  above  about  cmcs  of  j»uicid« 
show  that  to  onlookers  the  troubles  that  weighed  down  to  the 
ground   the   unhappy   coll»mics   wore   small   matlers   or  tritlGs, 

To  Ihe  mentally  depregsvd,  however,  Jhia  Le  far  from  boing  the 
case:  they  are  terrible  realities  surrounded  by  the  inky  blaekness 
of  despair. 

Then,  again,  as  to  moral  sense,  thought  and  reeohition,  I  Imw 
no  hE^itation  in  aKinning  that  in  thoae  conditions  they  liave  juat 
no  power  at  all;  in  the  tembli?  darkoeba  of  mental  depression  the 
fltarA  of  hope^  faith  aud  tniet  are  blotted  ont,  and  give  no  gleam 
of  light  whatever. 

In  this  condition  a  man  oannot  thijik  of  the  name  of  his 
dfrtreat  friend,  or  the  verae  oi  his  beat  loved  poet,  logiu  is  nti- 
where  and  even  eimple  ^ritlimetic  is  importfliblc  -  in  a  word,  he  ia, 
just  oa  the  jury  say,  temporarily  inflano,  awi  differs  oaty  iu  degree, 
but  not  in  kind,  from  thi^  man  whom  we  send  to  an  asylum  under 
certifieaiea.  The  one  we  hold  moraUy  IrreaporLsible,  the  olher^ 
according  to  the  Lancd,  m  nob  eo,  but  L  feel  sure  that  greater 
and   truer  knowledge  will  oblige   as  to  take  a  different   view, 

Then^  again,  in  the  British  Mejic<il  Jo^irntd^  \%\^b.  vol,  i., 
p.  3T&,  it  is  pointed  out  in  an  interesting  leader  that  suieidoa 
are  moat  frequent  between  the  aged  of  45  and  55,  and  thij=,  T 
wnuld  remark,  is  e:caetly  the  ag^  at  which  the  metabolism  and 
nutrition  of  the  body  begin  to  elaoken,  and  thus  the  urit^  acid 
stored  up  in  previous  yeara  begins  to  |msB  tkrough  the  bloud ; 
these  ulsUf  if  I  miBtoke  not,  are  just  the  yeare  in  which  we  Wgin 
to  get  trouble  with  high  blood  pre^ure  and  its  iMulta—Bleepleos- 
nesBj  mental  depresaion.  caueoUae  worry,  chronlo  B right' e  diseaeo 
and  cerrjbral   haemorrhage. 

To  hold  that  such  p«>ple  am  rf!3[»onaibip  for  inpir  witions  is  to 
do  them  a  erne!  InjuiiticeH  aud  to  tiy  to  deter  them  from  their 
rash  aot  by  moral  suasion,  \&  Ukc  a  rhild*9  attempt  to  stop  the 
riamg  tide  ^viit  a  bank  ot  sand. 

The  Ln^icH  says  (prev.  ref.).  "Where  th*y  are  free  to  OperaUi 
the  reaerves  of  moral  seiwe,  thought  ond  renolutiou  hove  eithei 
been   pr^vioualy  exhauHtfd,  or  bave  not  been  drawn  upou/* 
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My  poinC  ia  that  under  the  Ronattioiut  qI  circulaHoii  nnd  ncjtri- 
tJon  that  are  present  in  th«  brain  in  a  case  of  well-markeLl  meatal 
ilppreMion   they   never   ure   '*  frep   to   operatfl." 

TbcMti  wto  for  days,  wcckn,  months  or  yeara  boEofc  the  ffttul 
ACt,  wore  alcepli^QS,  depressed,  worrii^d  about  triJIa?,  bad  cbronio 
Bfight'f  diaease,  or  eoPHbral  hauraorrhapG.  were  ^nlTcrinp  from  well- 
marked  difieHac.  and  should  have  been  treflt^d  with  suitriblfl 
remediea  oilier  rhan  meatal  or  moral,  and.  tnd^.  I  Mii^ve  that 
^dyspepsia  aloue  has  cuuned  far  more  Buicldes  tHan  all  thi;  uiOFsl 
depmvity  iq  the  world,  and  1  would  sooner  bt'licve  tliat  there  is 
QO  each  thing  aa  moral  dapravity  apart  from  bodily  diai^a^UH  than 
that  suicide  can  be  du^  to  moral  depravity  alone,  when  atnicture 
and  fnnctjon  are  perfeel,  Thpi  fact  now  brought  forward  that 
auicide  ahows  marked  lliictiiations  eonesponding  with  the  daily 
aod  yearly  Huctuatious  in  tbi?  excretion  of  uric  aeid,  provea  that 
It  K  Ultimately  uonnectpd  *nth  colLemiu  :  it  alao  fortunately  points 
the  vay  to  a   fairly  certain  meanf   of   prevention- 

Again,  it  has  uppeiir^  to  me  that  the  irnlability  and  bad 
trinpet  of  collwmia,  due  tfl  the  Mjisi*  and  byperjs*mrii.  it  brioija 
about,  may  ai:cimnt  for  a  eertnaiu  number  of  murders,  and  they 
also  have  bc^n'  noticed  to  have  a  seasonal  v&riatioQ.  Thus  May 
ha?  been  called   the  month   of   auioidcs   iind   murders   {Laved,   180O, 

vol.  I,  p.  i:ioa). 

May  v&  one  of  the  first  months  in  which  we  have  any  decided 
warmth,  and  with  the  fulling  aridity  some  of  the  uric  arid  held 
bacrk  and  jilowd  in  The  winter  bei*iQS  to  be  dissolved  in  the  blood, 
and  mare  or  leaa  marltcd  cullLEiuia  results. 

In  a  word,  J  believe  that  the  above 'mentioned  physiological 
fluctuation  in  the  excretion  of  uric  acid,  and  the  concomitant 
DoUsmia,  completely  account  for  tha  observed  duetuationa  in  the 
inridence  of  mental  deprewJon,  auicfde  and  murder.  Then  again, 
in  ihp  Briiish  Meiiical  Jountaf,  \S'a7,  vol.  i.,  page  ^i*-2,  there  is  iho 
Tttx^rd  oC  a  i:aae  In  which  ctupor  cleared  up  completely  oil  the 
[vupet^entioa  of  a  little  febrile  movements  aud  this  \a  regarded  by 
the  observer  aa  curious,  hut  if  wc  War  in  mind  that  fevei  ourei 
colld^mia,  there   ia  cothinj;  curious  about  it. 

T  was  able  to  bring  soma  of  these  pointa  to  the  ootice  of  the 
BritiBh  Medical  Assocififion  Mp*?ting  ia  Edinburph  in  I8y8,  my 
papfT  on  '*  8uii;ide  as  a  HeaulL  of  Brror  of  Diet  ''  being  published 
in  the  Journal  in  September  of  that  year,  and  I  will  now  give  a 
lew  of  the  more  important  jroints  there  mentioned  as  more  or  luaa 
tumming  up   the  previoua  nrffuini-'nla. 
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Dittrnal.  Accidental,  and  Annual  Fluduatton*  im 
There  ia  h  liipli  tide  of  uric  acid  in  the  blood  and  uiiae  «vEn  lif 
in  th«  a.m,  hours,  and  there  ib  a  Ir^w  tide  in  Ihc'  pm.  h<wi 
TJiis  ja  duQ  to  the  solubility  of  uric  aiSid  and  dep^Mid^ai  ujic^ibt, 
greater  or  leaa  iklbJiGit)'  of  Ibc  bJoodr  whioh  is  prAotifftUj  4* 
(i^^nt  iipnn  our  }ir»ars  for  meAls.  nod  rh&  aoki  ar  ^tlk^Hne  ntt 
thejk'  ijoutaia.  Id  the  fL.ui.  hours,  »h?n  thete  luig  bnc  dq  1«4' 
for  aame  houm.  alkAtinitr  la  hi^h;  bill  in  the  cveotn^.  when  ^^  r- 
mc^b  have  loilowcd  caoh  other  quickly,  oltaUaity  u.  \cv.  ii* 
rcvcrslnj^  the  mpul  houra  or  alteiing  their  cooBtitueuls  th*  ilb- 
Unity  of  thi^  blood  can  he  altered,  and  tltpn  urfe  acid,  wn^  Q 
p^KlB  and  symptoms,  will  follow  tbL;:  und  thf>  sj&niP  i»a  i^f  Am 
with  drjj^3  to  uny  debJred  i?.\I«ct.  All  throii^h  the  day  ibfic  vn 
also  accondaty  wavca  of  jjJuj  uric  acid  dae  to  tjiposori!  to  <oH* 
beat,  altered  food,  or  food  hours,  Ac.,  And  if  «  piui  w«ve 
iuvJf  on  to  the  lai^e  oiornmg  e?;cretioo.  patbo)opcal  d«| 
may  bo  ptodnfed  ■  while  if  a  minus  v.^avK  adds  it**lf  on  to 
luvs  evening  tide  a  uundiliou  of  m&rked  iciental  ot^liviiy  hbA 
being  ie  produced.  The  excteticn  of  uric  acid  in  the  tirioi 
generally  a  safe  indrs:  of  the  amount  in  the  blood.  £1 
tbiyta  is  an  annual  hi^b  tide  of  uric  acid  in  spring  and 
beoauee  the  alkalinity  of  the  blood  is  increased  hv  he^t,  «0 
spring  and  summer  corr^fapond  to  moratTi|j ;  and  fh^re  is  an 
low  tide  in  the  aufumn  and  wintei,  bei:uuiie  uuld  diminlsbi 
ttllcalinity  of  the  blood,  ami  thus  autumn  and  winter  oorrespc 
evr^ninc  and  night.  When  the  accidental,  diunml.  und 
wihvea  itU  pull  together  and  flood  tho  blood  with  uric  acid. 
Important  patholoRioal  results  may  be  produced  ;  biit  thew; 
rheir  ^xaat  phyRtologit^jd  counti^rpane  in  the  diurnal  and 
fluc.tiiationM  which  ul^ayti  uccur. 

CliiwKterical  Flwiuatians. — Sim-ilarLv  there  nrc  life  fluctoafcil 
CTcttuding  over  &  aeries  of  yeanf.  (1)  A  rrtcntion  or  idIqua 
tioD  of  uric  acid  during  Ibe  rapid  deviilopmcut  of  youih, 
a  large  Ditrogenoud  motabolism  mefioa,  other  thingn  iH^oal,  a 
Mdity  of  the  nrine  and  a  low  ftlkfllinity  of  the  blood;  l>ut 
^teteiilifin  is  followed  by  a  corresponding  plus  excretion  lalvt 
when  the  rapid  development  and  metabolism  come  to  an  toi 
{'2]  A  retention  ies»  marked  but  of  longer  duraliun  in  lii«  h^ 
nutrition  of  atrengtb  and  mabunty,  this  boing  Apo«nLl]y  marbwl 
in  thoaa  who  tako  beer  or  wine,  und  thus  b«oom«  goutj;  §td 
thi^  nlso  is  followed  by  a  ptu*  excretion  later  on  aa  nutrition  Md 
activity  fail   with  advancing  old  age.  and  (Jie  urat«H  which 
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gotit  la  t\K  joinU  in  previous  jeara  now  duse  high  btood  prenHure, 
mental  deprossioQ,  fvad^niia,  uud  f^ravul  of  dccliniEg  yeara,  aud  the 
blood  decimal,  US  we  sh&U  ficc«  gives  ua  aq  Qxact  indication  of 
theae  llutituatioos,  so  fhut.  a  glance  ut  thu  taucoue  mouibranefi  le 
ofC«il  Hufficient  to  indicate  the  uric  &vid  hietoty  oJ  eev«ra]  nionths 
or  }-e&ra.  Thus  tho  di?dmal  is  high^  '7^'S.  in  the  rapid  dovplop- 
ment  o{  youth  and  FuIIh  hk  ihjs  uonieK  (o  an  end,  ivi  m  hct^t  seen  in 
the  oblonwi/i  of  giils.  '2 ;  though  boye  often  come  down  to  ^1  or 
■4_  It  rises  later  witli  thn  liigli  nutrition  of  maturity  to  '0  or  ii. 
only  to  lali  again  with  old  dge  to  '1  or  below  jI  {oes  chapters  v, 
And  siin). 

Infintnc^  of    Ho\tr,  Season,  and  Food  on  Stiicide.—7iHost  suictdea 
Lske  pJoce  in  the   morning  honra,   which   urc   generAlly   regarded  an 
the  time  of  danger.    Most.  »gain,   take  place  lo   the  spring  and 
tfumnier,    and    least   in    the   auLatDU   and    winter.     Suicide    appears 
to  b<r  b'as  fri^ijucnt  in  warmer  countries  and  more  iteque»t  in  cold  ; 
and   though  it  is  dif^cult  to   distinguish   between  tho  direct  oSects 
of  dilTerent  diet  and  tho   affcota  of  climate,   it   is  probiible   that   in 
those  enuritrii;*   which   have   the   longest   and  ccildeat  winters   there 
will  ho  most   retention  of  uric  acid,  and   consequently   most  esces- 
Bivi*  excri'tion  iu  tht  following  Hprin^  and  euuimci,   with  itu  rr£uJt» 
iDOet  marked  dcprcB&ion  and  t^uicidc  ;  while  amoa|c  countrii'g  of  some- 
whnt   similar  temperature,  fluch  aa   England   and  Scotland,   there  is 
mors  euicido  in  the  formGr,  wharo   most   niuiit  is  takon  and  heor  iff 
drunk,  and    lesa  m  the   latter,   where   less  meat    ia   t*ik*^u    itud  th<? 
h<>V(?r»ge   is   whisky,  which  is  not  acid.     The  same  Hpphes   to  the 
palhulogy  and  caoaatlon  of  giiut.     ^uicidn  is  believed   to  lie  iniirea^ing 
in   EugldEid,  ami  £0  i&  the  meat  eabeu  p«r  head  of  population ;  and 
auieide  ifi  most  frequent  in  and  near  large  towDS.  where  tho  supply 
of  meat  and   the  quantity  t^kcn  by  all  claasea  is  generally  greater, 
II  apjwars  to  increase  with  civilisation  and  cultoie,  but  Chest*  lend 
to  go  with  towoa  and  m?at-«Bting»  nnd   we  must   not  lose  sight  of 
the  fact  that  those  who  are  led  Ui  use  their    brains   are  genflrally 
le^i  to  do  so  b'^cauHe  they  hava  better   powt-ra   than  some  of  their 
uei^hhourtL.  and  thitt  better  powi^r  nia^   depeml  upon  Idrge  cerebral 
urteriea,  which  will  be  more   affected  by   high  blood   prrflsure,  ua  i 
have  poiatod   nut  in  the  case  of   migraine  {the  uric  acid  headache) 
and  mental  depreasion,  and  the  same  itri^amenc  will  apply  to  enieide. 
Suicide  and  Sex. — The  great   pri^pondr<rano'>  of  suieide   in    males 
may  bii  due  to  severed  factors:  (1)  That  men  are  more  expoaed  to 
weather  than  women,  and  exposure  miiy  be  equivalent  Lo  lining  la 
a  colder  climate,   which   wc   fiave   alreudy   mentioned   {ace  alao  lig. 
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¥)).  {'2)  Men  fMkt:  I  btliove,  more,  often  mudi  mor^-,  mc&t  bhiw 
women.  (3)  Womoo  excict**,  ikB  1  bive  shown,  hxrgc  qunntitietf  ol 
unt  ftciil  every  mont!\  at  or  just  .ifter  the  month'y  period,  bo  that, 
utht»r  thingi  being  equal,  thpy  will  have  le.ss  refonlion  and  Hcciimu- 
Uiion  tliiLn  men;  birt  this  mutitbly  /j^ii*  excretion  aroouats  for  tb? 
f]kv;t  ihatr  wbeo  they  do  conimit  suicide,  it  la  often  at  the  mootliJy 
periaJ.  Agi-in.  women  sufT*;!  much  l^s  tlmn  mvn  from  ^<nit  on 
the  onti  hand  and  atone  nud  gravd  on  tho  other.  In  juat  the 
same  way  life  fluctuations  exphin  why  wonion  suffor  moie  than 
m'>n  from  la  t<»  20  yeflra  of  age.  The  uric  ftcid  alorod  or  rettiiaed 
ill  thif  ntpid  nutrition  of  pth  about  }^  or  14,  whii^li  uomea  to  an 
end  about  IG  or  IT.  paest^  through  th«  blooil  aboat  aod  aflei 
thME  latter  agsa,  and  nccounta  for  the  blood  ,ind  circukiion 
chanfCd  which  end  iti  chloroaia,  headachoB.  dcptfafiionT  fpJepsy 
and  suicide.  The  oppo&itc  aide  of  tbi^  picture  is  the  repid  nutri- 
tion end  rcl.cntioD  of  uric  acid  at  13,  vith  lb«  acut^  rheumatism 
it  produces  :  in  such  girls  wi*  oftAn  gfit  &  complflTc*  alternation  of 
rheumatism  and  anoimia,  with  headache^  e[illepKy,  drpr^asinn,  fnd 
suicide  iA   more   oi^ciiniomil   co-results, 

Inttat'ii^e  of  AfC.-\  pr[?ciso|y  similar  fluctuntion  ccpluins  the 
JucroLTBc  ol  suicide  Chat  takes  plaire  with  oncoming  old  sge  Erom 
45  to  S5j  the  niie  ocid  then  coming  ihrongh  the  blood  being  the 
result  r\i  fhe  meat  and  beer  of  the  previous  yearn  nf  the  high  nutri- 
tion of  maturity  ;  and  hpre  aUo  irumTjil  dqireasiun  wnd  suicide  are 
asAo[3iated  with  tho  effects  on  the  blood  [anBemia}  Mid  on  the  mine 
(gravel  and  atone) ;  thus  the  goat  of  <0  is  related  lo  the  ena.^min  of 
fi5»  HQ  the  rheumatiam  of  1"J  is  to  tho  chloroaie  of  17,  wnd  the 
suicid?  of  65  hae  a  siioilar  cauaation  with  that  of   IT. 

InfliteTir/:  of  Ocvpatwn. — The  effect  of  sedentary  occupatioiiH  in 
ioiTeJtHing  aaicideft  h  fiimijlo,  Hince,  if  otijer  tUifi^^  bo  iMpJal.  those 
in  good  nutrition  will  rctaia  more  urii?  ncid  who  aie  moat  aedfn- 
tfliy.  for  exercise  incrcaaea  the  alkalimty  of  the  blood  and  sedentary 
life  dooB  not  ;  so  that  Pcdcntary  occupations  range  *vith  cold 
climateSn  and  imprtaotiment  is  generally  equivalent  to  sedentary 
occupation.  The  effect  of  nlcohcl  is  ngnin  the  effect  of  meat^  for 
^dcobol  j»  gcaerally  ItkVen  to  relieve  the  dppreafii[>n  that  meat  pro- 
duces ;  and  if  mijut  ia  given  up.  alc<;ho1  ii^  no  longer  required. 
The  effect  of  d  military  life  is  probably  a  mixed  one,  but  among 
Other  things  we  muy  remember  that  a  Scotch  or  Iriah  peasant  lad 
who  hafl  bean  accustomed  Ui  get  animal  flesh  about  once  u  week 
u  put,    on  joining  the    armv.   on   to  mejir   once   a   day  oi    oftener 

ifllluettce  ol  Feter. — During  the  rising  temperatura  of  the  onset 
of    th«    fever    iheie    h    conajderalile    retention    of    unc    acid    from 
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diminished  alkalinit;^  oi  the  bbod^  and  when  later  oq  tho  hver 
ocmea  tc  ftO  end  aad  the  alkuUnity  rises,  the  r^taiacd  uric  ftcJd 
pftssefl  into  the  hJood  !□  pxccbb,  and  more  or  li?ss  df^presaion  of 
body  and  niiud  rt^ultit.  Thus  iiifJuca^.  paeumoiiia,  father  fi^vera. 
A  ahock  or  injur?,  mny  cause  what  I  hflTO  spoken  of  as  poat> 
ftbrile  collti^mia  and  dcprcs^ign.  Here  Ji^aic  h  c^rc^ful  obaervfL- 
tioo  oi  the  blood  decimal  during  the  fever  n-od  tiftor  it,  will  toll 
u«  pretty  clearly  what  the  uric  acid  haa  been  doing- 

Tnfluence  of  Pw^flOTiPy.— Similarly,  pregnancy  when  nnrtnal  nud 
ttccompaaied  hy  active  metabolism  and  inciease  of  nutritive  activity, 
producer  aome  retention  of  uric  acid  ;  and  wheu  later  ou  nutri' 
tion  it)  upeot  by  the  vonaitias  and  other  diaturbances  of  par- 
turition, the  blood  ib  seen  to  he  flooded  with  louch  of  the  reti'incd 
orio  acid,  aod  BOine  mental  alteration  with  homicide  or  suicide 
may  nault.  Prp^fnancy  ha^  also  precLwIy  PTmilar  or  parjlli'l  efTecfa 
on  headache,  epikpay  and  other  dfecascB  whiuh  ari.  related  trj  urie 
»cid  in  the  ^amc  way   on  mental  rlepreasion  and  auicide. 

Weather  and  S^awn.—^yxhidc  is  at  ite  worst  in  thf  warm 
montha  when  goat  in  lees  fret^uent,  or  ia  at  it±L  hcfit  m  chronio 
sufferers  ;  and  Jiuicide  is  at  Us  heat  in  cold  luontha,  when  gout  is 
most  frequent;  and,  indeed,  the  very  uric  acid  which  causes  the 
gout  in  winter  may  cauac  the  soinide  iu  thf  folloviing  apriitg  or 
summer;  and  even  ad  1  wriU  I  am  told  hy  a  patient  llint  ahp. 
had  a  splendid  winter,  and  waa  moro  than  uBually  well,  but  now 
iJaly)  ehe  is  eomplatninp  of  hoadachca  and  dcpresBion,  Cartes  in 
which  mental  depression  suddenly  clears  ap^on  the  BUperventioa 
of  an  attack  of  gout  are  by  no  mejiua  rare,  ao  that  I  have  aup- 
geAl.eil  that  in  similar  casea  treatment  ahouH  he  directed  to 
producing   an   tvttaok   of   gout, 

Bti^hCe  DUeoKt, — If  1  m^i^takc  not,  this  has  an  important  rcla- 
tion  to  suicide,  and  this  is  the  dbease  of  all  others  \h  which  an 
OX06M  of   uric   ftcid  in  the  hlood   is   most   constantly   met   with, 

Dfuq».^-'Y\\e  relation  (if  auieida  to  druga  ia  the  result  oi  th« 
vory  similar  lluotuatioua  in  uric  acid  o:tcretioo  which  they  produce, 
and  producing  excretion  reaiJf-a  like  thoae  just  mentiuuad  under 
weather,  climotc,  season.  &rO,,  they  will  product  also  aimilur  clloct«> 
Thus  people  who  indul^  in  opium,  cocaine,  alcohol,  tobacco,  chlory- 
(orm,  or  ether,  may  greatly  increase  the  retention  oi  urio  aci<i- 
and  «o  increa^ic  the  amount  available  for  future  :\ollfi>mia,  enfAilin^ 
oircutfitory  and  mentral  changes^  contact  in  certain  tradei)  with 
ivtoUlfi,  suob  BA  lead  or  meicufy,   may  act  in   the  same  way. 

On  the  olhcr  hand,  thoao  who  fake  drugs  which  produce  aolu- 


334 


VKIQ   AOI[>— 'CHAPTBK    VllI 


tLon  ftnd  elimiodtioD,  wiH  be  more  ritan  usually  frea  from  EK>lL)&miFi 
aTul  its  ef^Mte.  The  onlj  reftl  freedom  from  uric  acid  jb  to  be 
obtaiaed  by  Awallowja;^  dodc,  and  hy  eliminfttiDg  ireely^  all  that  the 
bo^Ly   forma   uud  contfiiiiB. 

Moat  outlioritiea  seem  to  be  af^eed  on  two  points  J- -(1)  That 
Biucide  ia  iiLcreaflJng  in  Europe  aitd  America ;  and  (2)  thivl  its 
inoldence  hilars  everywbere  8ome  such  ralikllon  to  warmth  aotl 
aoason  un   T   have   mentioned   above. 

Willi  rt'giirJ  to  this  increase  I  would  point  to  tliB  oonconijtanl 
iaoii^iLAe  ol  Dicjit  eating  and  Utt  dTinkiog  hti  the  K-^t  cvideiice  ol 
the  oauaatioD  to  which  everything  ^cems  to  mc  to  point,  tkDt\ 
which   alone   will  explain  everything. 

And  M  rt^gardn  ,soason,  its  efFects  on  calhemia  and  the  exi?.r<*l.ioTi 
of  uric  ttuid  are  the  only  explanatioTiB  in  tht*  Held- 

The  LariciU  has  recQatly  bad  another  interesting  annotation  ow 
the  dubjpkjt  {Lanivf..  l&y\>,  vol.  ii.,  p.  SSJ)  in  ^hich  it  i|Uotffl 
authoiiticB  to  the  efioot  thit  tho  incre»Bo  of  suicido  iB  due  U>t 
among  othpr  thitign,  tht'  strain  of  modern  life,  de<!adeouP  of  orlho- 
dos  religious  belief,  espedally  iu  t^ities,  and  othor  things  like  the 
moral  si^uae   I   havo   previously   mcutlonerL 

But  the  luct  is  that  3,11  the^r  tldnge,  i^r  horn  hvm$  the  caust^ 
nf  suicide,  are  bat  co-reaolts  of  the  ot^lhomm  and  the  defective 
circulation  and   nutrition  it   induces   in  the   great  nerve  centreflh 

We  sIiaII  presently  iee  that  Auiclde  is  a  result  of  errors  in  diet. 
i^e.,  of  meat  eating  Hiid  Ua  drinking,  and  Its  iD<^rea>{e  with  ihefie 
errnrn  is  easily  explainable:  and  that  ^Ifi^hae^.  low  mnr^l  t'OnP. 
murder,  W4r,  revolution,  and  loss  of  religious  beliti,  are  results  of 
similar  or  identical  causee,  and  the  cauecs  being  known  the 
r&^idt^  cnn  be  eoaCrolled  &nd  the  truth  of  what  1  suggest  cao  be 
demonatratod^ 

To  me  it  Iloh  long  oeemed  thut  the  cerebral  eiiculation  con- 
trobi  the  wholi?  beini;  and  doing  of  msn,  and  that  diut  controU 
the   cerebral  circulation. 

All  these  terrible  menial  and  moral  evila  have  but  one  cauee, 
and  tlmt  ia  moat  fortunately  one  that  can  bt*  tonirolled,  thoy  are 
all  phantoms  of  '^a  mind  dispaaed,"  the  reahties  cf  the  umver«i* 
are  quite  different.  It  zb  quite  useleBB,  then,  to  ftrgue  further 
about  i:ausation.  for  this  causation  con  be  demonstratiL-d  ;  \&l  it 
then  be  demonstrated  not  to  Iked  about,  for  (f  It  cannot  he 
demo natra ted  it  ia  not  worth  talking  about. 

A  man  who  is  dying  of  thirst  will  not  Mpend  the  afterooon  at 
the  HJd^  of  a  stream  arguing  whether  his  eup  will  hold  water;  he 
will  put  th"   point  to  the  tost  in  a  moment^   and  bo  will  all  those 
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vhu    reallf    want    to    know    whether    tlieap    are    diet    diseases    and 
curable   by  diet, 

]Ji«i. — Tho  relation  of  suicide  Co  dit't  is  tbot  wliilc  sufiicicDr 
albumens  for  natrition  may  be  tALcen  without  fear  of  evil  results, 
if  thpw  ftlbumpns  htp  pot  from  animiil  Hcsb.  there  uill  be  some 
direct  introduction  of  urir  acid,  and  if  lea  is  Ijik^n,  tbrs  will  hv 
iact^^t&td.  while  if  taotc  ulbumtfu  is  taken  than  is  neccaearv  for 
nuttition,  thete  Avill  be  some  eicesaivff  formatioo  of  uric  ncid,  and 
with  I'it.her  esc<?&givc  introduction  or  formfttion  them  will  br  aomr 
Btorage  or  retention  lumisbinp  flupplies  of  pobon  for  futurp  toxic 
symyitoniFi  and  faults.  So  that  suit'ide  is  due  to  errors  of  fliet 
which  m&y  b^  either  those  of  <|jalitv  (meat  and  tea),  or  rhone  of 
qunutity  (excess  o!  albuuiens  *ibove  thotie  rei^uircd  fur  the  proper 
nutrition  of  the  body,  so  that  t*fo  much  Airic  acid  and  too  much 
urea   arc   formed,  some  of  ike   forinpr  bcinj^   rr-^ained). 

CQnci^mcn.-'ln  diet,  then-  H«a  the  cdubc  of  Buicidn,  and  in  a 
proper  and  ^cientitie  reviHion  of  diet  lies  tbe  hope  of  prevention  ; 
and  tWt9  ju»itiliea  ^  vcrry  hop^riil  prognoairt,  a.s  it  ia  qnir?  pori^^ible 
hj  diet  to  control  completejy  the  uric  acid  in  the  body  and  blood. 

As  regsria  expc-rinicntfti  reaulta,  1  Lavf*  &aid  thit  1  can  product- 
or  remove  thta  mental  depression  nt  any  time,  jviat  as  I  can  pro- 
dnc^  or  removc>  tbe  uric  acid  hf-adttcbe  and  the  alow  high  tension 
pulse  which  accompanies  both- 

Alkalies  will  produce  it,  provided  there  in  some  uric  acvd  in 
store  for  them  to  act  upon,  and  i(udi*>  opium,  cocaine,  mercury. 
iron.  zinc.  Htrycbnio,  ic.,  will 'remove  it,  I  have  very  little  doubt 
that  the  uae  of  alcohol,  oiJiiim  and  cocaine  to  remove  the  uric 
*cid  colliemia  and  its  cerebral  efiects,  boe  often  led  to  their  obuse, 
foi  ibt'V  cure  present  deprcBsion  by  driving  the  urie  acid  out  of 
Ihp  blood  into  the  lix-er,  spleon,  joints,  fte.,  where  it.  is  siored  up: 
but  the  nejft  time  ihe  acidity  fall/*,  genrrrtlly  in  the  alkaline  tide 
of  thp  following  day,  out  it  cornea  a^ain  into  tbe  blood,  and 
tolltemiD  iTorae  than  tieforc  la  produced.  From  tbia  Hccondaty 
Kolliemia  which  1^  hnve  spokon  of  ns  the  rebound,  there  is,  ao  far 
as  lh«  iudulffcr  In  opium  or  cocaine  kcowa,  no  eseapo  pxcopt  by 
repefttino;  the  dcfie.  and  so  he  f^oea  on  and  on,  ever  acmrnnhilin^ 
more  ard  mnre  uric  opid,  nnd  r(?n""i"'iit  i^otilinually  hrger  und 
larger  doaea  of  tlie  dru^  to  kvep  it  uul  of  the  blood,  and  thia 
a  the  be^nninjz  of  chicnic  morpbinifim. 

In  my  own  prrsonul  cHperienee  1  soon  pot  over  this  difficulty 
by  tenioviojz  the  uric  acid  from  tUp  body,  Supposinui  that  I  ^ufler 
from   mental   depreuion   I   can   removp   it  by   a   doao  of   morphine. 
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Uij   gr.    i,    Bind    then    1    follow    tiiis    by   several   gi,   xr.  dotm 
anLic^late   of   soda,   wliioh,   &e   vrt   hove   seen,   elimiDAtcfl  ufie 
beat  when  the  acidity  b  high. 

Thif    Liric   at-Jd,   held   back   b^   tin*  taorphine,   ia  thoa  eliinaiUl 
by   the   aalicylnte;   there   ia,   therefore,    no   collBemb    n<*^t  monti 
&Qd   DO  necessity   to  take  auoCber  dose  of  morphine; 

This  cspctience  has  led   me  to  SLtgye^t  the   use  o[  wlicyUla  • 
the  attf*mp1   to   brc-ak   through  the  nioiphjnr^   habit  Isn  p,  ri)|. 

Ab  Tc^urds  akoboh  J  w^  much  interfiled  to  hear  it  uiit  at  • 
diDBer  given  by  The  Vegetarian  Sodely  of  I^udoQ  tome  _rNM(ft 
that  th?  adoption  ot  a  ve^tnriai)  diet  was  one  nf  the  hoji 
of  ovi>rcoiniii|f  the  craving  for  diioL'.  for  if  thb^  craving  \s  it 
way  due  to  the  mentd  oooditiooa  of  diacomfoit  produced  bv  tt< 
circulat-ory  diaturbanccs  of  uric  ccid,  this  is  juet  what  T  t^oiU 
expect, 

like   morphine,   cocaine,   and   alcohol^   of   which   ve   hai^  bM 
speaking,   meat  itnelf   ib  h  Ktimulant,   and  this  is  the  real  nv  'i 
the    ditliculty    which    so    many    espeiienc^    in    pving    it   v^-   4* 
regtjrdfl    iiutrition    there   ia   no   dlfhcalty,   for   plenty   of   Uunp  n> 
be  found  whieh  will  nourish  the  body  quite  n&  well  or  bclt^t  tU* 
meat.     Now   meat   acta   aa   a   stimulant   in   exactly   the  amv  vtf 
that  morptdne,   cocaluG  and  alcohol  do  ao,   by   clearing  tht  iM 
of    urii:    m^id.     The    urir    acid,    xanlhine.n    and    aalta    it    rnnuw 
diniinifib  th?  alkalinity  of  the  blood*   and  ior  a   timt^  keeji  \\  t)m 
ol  uric  acid,  but  as  in  the  caae  of  the  dru^a  thia  ie  foUowol  )rj 
a   rebound,   and   then   more   meat   or  alcohol,    morphifie  ol  cocaui 
in    ita   place    mu&t   be   taken    to   preVL<nt   the    r?4 idling   depraMA 
and  the   uae   of  one  stimulant   leads   to   that   of   another,  and  A* 
more  they  are   used   thi^   more   uric  acid   will  he   retained,  ttA  ll* 
moio   they    will   have   to   be   uaed   in   ever-increaalng   qunolitin  U 
hold   it  baok.     At  last  a   time  arrivoa  when  further  stimulatioa  il 
impossible,    a  ad    then    there-    is    »n    cnormcun    msh    of    ucic    tf>l 
through   the   blood,   with   headache,   mebncholia,   or  iinemia  a*  * 
reHidt.     Thua    I    have    been    tohl    by    a    patient    of    minp    «ha« 
daughter,    rtmong    other    ^ood    worka,   han    i^    Home    for    Inefc 
Women,   that   ht^r   li^n   cAperience   has  taught   her   that   flmh 
is  the  Tery  worei  ior  thtm,  rnd  ahfi  doea  whAt  ahc  r^n  %o 
ihem  ftWay   from  meat,  but  ahe  aays:   "you  can  leaJly  eoe  joy 
their  fae-^a  if  a  largi'  joint  of  meat  ie  brojght  in.^'  ju?^.  1  n 
aa  yon  would  aee  joy  in  theii   faces  if  a  keg  of   nhiaky  waa  I'Uc^ 
on    the    table^     I    alno    hear    fiom    the    same    source    that    if  tW 
iTUTing    for   alcohol   ia   overcome    that   fur    meat,   goes   alao.    It  k 
fltimulalion   that  ia   wanted,   Qot  ntitrition. 
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I  would  &\bq  p(uat  out  th^t  meat  not  only  produces  in  this 
way  u  cravmg  for  stimubtiU  i<t  overcomG  the  rebound  from  its 
own  atimuifltii>a ;  btit  it  also  produooB  tbiTBt,  bo  that  tkofiD  who 
use  it  ar«  driven  to  drink  vifry  considerable  quurtitke  of  svioh 
fluidri  as  beer,  and  ihu«  introduct?  ever  mare  and  more  of  the 
sLiuiubtlug  addft  »nd   ljIcciIioI. 

Novr  juat  ^  mvat  prnduues  thirst  by  freeing  tbe  capilioiies  and 
alloTing  welter  to  run  out  ol  tLi'  blood  (sec  previous  remarks  about 
lig.  o).  the  ulkalioc  aolta  of  fruits  and  vopetublos  not  only  prevent 
eiich  great  Fraodom  of  capillaries  and  FUnning  off  of  wat«r,  but  tlie 
fruilfi  thf^msi^lves  also  introduce  into  the  body  el  coriiiiileTiible  quan- 
tity of  water.  For  Ibebtr  two  rwisojifi,  Ibose  who  eat  fruit  have 
but  little  ibirfit  u8  compared  with  those  who  cat  meat,  Hud  we  can 
now  see  clearly  why  a  no n  meat  diet  ifl  one  of  tho  beat  mcsuB  oi 
ovi^Eoomiai;  a  craving  for  drink;  but  for  au  o^ceas  of  meat  it 
would  probably  never  have  originated  at  all*  Meat  will  in  this 
wiiy  also  prodm^e  confitipation  by  diminishing  the  wat^r  available 
for  the  fR>ees,  and  meat  eati^tH  arc  alway]!j  roONtip^ited  (see  as  to 
linportanco  of  SuHiL'ienl  Water  in  Preventing  Cunfltipation,  Sir  T. 
Lauder   Brunton.  Lan^-ri.   189(1,  vol.  i.,  p-   U1-"). 

No  doubt  those  who  eat  no  mc^t  have  no  stimuLitiorii  and  the 
GtimulatioQ  by  meat  or  drugH  id  pleasant  while  it  laats  ;  but  tbia  is 
far  more  than  criunterbaTaaeed  by  the  terrible  depieBsion  that 
follows,  and  v^Uieh,  vvbi'ii  t<io  Ittte,  it£  victimB  make  violent  endca- 
vouTB   to   eac*pe   from. 

But  thoBQ  who  have  do  upa  havo  no  downs,  and  so  long  e^ 
their  blood  ia  kept  protly  steadily  free  from  urio  acid,  their  gonerAl 
kvel  of  function  and  nutrition  is  considerably  higher  tbau  that  of 
those  who  ^o  in  for  ccinsCantly  repeated  jjUniuhklioa  and  think  It 
strength. 

Afl  we  shall  see  kter  on,  the  corn  and  fruit  caters  among 
□laakind  have  both  greater  muscular  energy  and  power  of  endur- 
ance than  the  meat  oateni,  and  wo  ehall  soe  why  they  hnve  it, 
though  meat  eaters  would  fain  persuade  ua  that  it  is  all  the  olher 
way.  No  doubt  all  stimuhition  is  n^ong^  and  we  thus  m«irtOy 
CDJoy  to-day  by  mortgaging  to  niorrcrw ;  and  just  as  we  may  rise 
to-day  a  few  iuohcs  uLovo  our  normal  level  su  ahall  we  ftdl  to- 
morrow e^uotly  the  aatnc  amount  below  it;  those  who  five  on  a 
uiioacid-free  diet  can  ulono  havo  a  steady  high  level  of  funotion 
ev<iry  day,  and   ihiise   uever  feisl  the   want   of  :iT\y  atimulation, 

Fai  my  part,  and  as  onu  of  llie  rrj-^ults  til  t.hi«(  rL-hieuri.-b,  I  am 
inclined  to  iKtIieve  that  maiikluil  arc  trying  to  make  themnelves 
22 
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is  dyfipncDjL  or  uyanosiB  osygen  is  deficient^  and  thee  neilhej-  does 
the  tefuperaiutf  ris^s  Mn  high  nor  the  acidity  incroBM  bo  much  as 
Id   ft^vers   not   tliiis   i^oin  plicated. 

But  be  this  &B  it  may*  tcvur  generally  entails  a  riae  of  acidity. 
and  this  produci^R  a  deficient  excretion  of  uric  neid  and  accumu- 
latoa  a.  Etovn  oF  it  in  the  body;  when  tho  fever  comce  to  ao  end 
acidity  falls,  and  then  the  tirie  aeid  \&  dissolved  out  and  coU^ima 
retnlta. 

8ao1i  co1l«mijk  ^ill  be  prn^jortionul  t-o  thi-  amount  dE  urie  acid 
thai  was  retained  by  the  fever,  and  it  may  be  reinlorccd  by  auy 
uric  acid  that  hod  been  prcvinuely  stored  m  the  body,  or  thot  waa 
introduced  durmg  the  fever  by  a  more  generous  than  wi60  uee  of 
beef  tea  and  ineflt  extracts.  Hence,  in  the  convalvfieence  of  acute 
feverfl  there  h  sure  to  he  mora  or  less  collfemiu,  ^rh-ich  will  con- 
tinue till  Ihu  »\.OTi.'ii  of  uric  acid  have  bcren  all  swept  out.  or  till 
the  acidity  again  riaes  with  iniprovJug  autrition;  till  ono  oE  thuae 
hitpppufl  there  will  be  daily  coiltemia  with  plow  high  tcntiion 
>lilao  and  mental  deprcesion  ;  thia  is  no  doubt  the  cause  of  the  slow 
high  tension  pulaa  bo  often  seen  during  the  ftist  few  days  after 
the  crisis  of  a  pneumonia  and  other  fevers— a  condition  deaonbed 
by  Riegel  {Zeitx.  p'ir  Klin.  Mtd.^  181)0),  and  others  as  poat-fehrile 
bradyctirdia  (aee   p,   208)h 

1  have  very  hUlu  doubt  that  the  Increase  of  Buicide  in  thia  and 
Other  countries  that  followed  our  epidemics  of  influenca  (aee  Lancet, 
1894,  vob  ii',  P'  44o)  was  due  to  aueb  post-fubrilo  collEemia,  and 
that  this  WHS  increased  by  the  treatment  of  inHuenjEa  as  a  depress- 
ing diae^ise,  with  a  frpe  allowance  of  wine  and  beef  tta  Ihronghont. 

I  have  abo  mentioned  two  c&sch  of  pneumonia  that  were  under 
my  uarc  about  the  same  time:  one  was  a  strong  and  ponerfal 
man,  the  other  a  weak  and  ill-nourifihed  woman;  jd  tho  former 
the  post-febrile  conditions,  ineludin^  bradycardia,  were  very  pronii- 
nentr  in  the  Eatter  very  slight^  and  the  difference  was  simply  due 
lo  the  fact  that  The  big  man  with  his  large  metaholiflm  of  nitrogen 
stored  much  urate  at  the  time  of  the  fever,  while  the  ilbnourished 
woman  stored  but  little,  sod  the  poatlebfile  symptoms  were  pro- 
poriional  in  each  ct^sc  to  the  amouot  of  urate  paf^sing  through  the 
blood  (post-fehrilc  coUfflmia). 

This  man  aUo  presented  another  symptom  of  great  interest,  for 
during  the  Fever  nf  his  pneumonia  he  had  no  albuminuria,  but  on 
tho  firat  day  of  eubnormal  temperature,  when  the  symptoms  of 
colluomia  were  very  markad.  he  had  a  trace  of  albumen  in  his 
nricc*    I  have  no  doubt  that  thia  albuminuria   had   an    identical 
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caiUMtion  witb  that  whtab  Jc«oiDpaiue«  migraine  or  epUpp^y,  or 
^th  pKroxysmiil  hsntoglobinunn,  from  which  it  differs  m&r«l>'  m 
degree,  and  1  believe  that  un  albumiuum  uimilrirlv  jircHlupfMl 
Qccura  in  the  post-fcbrild  pL-riod  oi  not  A  fi^w  ucute  diseuaca  ;  and 
that  jl  the  pofit-re1>ril<^  coU»iii:&  la  ecverc  ond  proloogcd  il  m^y 
paoB  on  icto  actu&l  Bright's  djeeoee,  vfitb  which  it  ia  identical  in 
caosatio&r  And  thin  wv  aee  actually  occiininju  after  aome  cases 
of  acarkt  fev^r^  and  we  shall  also  st^e  further  on  {chapter  xiji,) 
that  the  U8e  of  siihcyUtiia  duiiu^  the  fever,  which  would,  mi  doitht^ 
«UmiD4te  inuuh  of  the  uric  Ehcid  and  ao  prevent  severe  poai-febriki 
coUicmia,  huG  h<^en  thought  hf  some  to  prevent  the  substqiient 
oriBct  of  albiimmuriu  and  Eright^s  discaee  (soo  further  on  the  facta 
abokit  ffttigue,  and  the  eBects  of  oric  acid  on  the  formation  and 
ejccretion  of  urea,  and   the  nrguinpnt-n   in  chrtptera   sii.  and   xiii), 

Bright'fi  disease  again  is  fiei|  iie^ntJy  H!4dix;iati^d  with  8uii?Jd«,  and 
io  Bright^fl  dieeaae  there  is  chionic  colla^mia,  with  4>bstnicted 
capillAtiea  and  alow  high  tcnsbp   pulse. 

Menstrua  tiou  should  probably  have  bean  mou  tinned  under 
physio Jogy,  but  ia  menstruation  there  is  very  often  eolliemia, 
becauae  this  condition  is  oommoiily  at'cnnipiinipd  with  somy  dis- 
turbance of  djgefitiua,  failure  of  nutrition,  aod  full  of  wrdlfy  (i^ee 
Ggs.  31  and  52).  I  have  already  (chiiptera  vi.  &zid  viiO  pointed  out 
that  women  who  have  fita  or  the  uric  acid  bp^dache  nearly  always 
sufFcf  from  jtttaeka  at  the  u^tameaial  period.  Sir  Vi\  H.  Broad- 
bent  hoa  remarked  that  th»  puha  is  often  slow  and  of  high  teiuion 
in  menstruation,  and  Dr.  Barnes  {Brit.  MeiL  Jotirn.,  169C»,  vol.  i,, 
p,  Uui)  hns  ]Joint«d  out  that  mUFicu(j:i»  cavi  easily  be  slocked  with 
the  organs  oE  Lnoaatruatirig  women  in  conae<]ueuGc  of  the  fact  that 
they  ao  often  commit  auicide  at  this  time^  and  we  have  here  again 
moat  ooQvincing  proof  of  the  connei^tion  b^^lwe^n  suicide  and 
Golhemia, 

It  aeema  to  mo  that  at  this  point  we  src  on  the  borders  of  a 
Tery  wide  fiHd  in  p*j'i;holD^  whit^h  we  may  prej-ently  be  able  to 
cultivate  lo  i*ome  purpose  i  and  the  queatitm  pifaenta  itseli.  how 
far  13  the  bisa  of  woman  towardct  religion,  and  their  general  dia- 
poaitiou  to  take  aeriona  vic^wa  on  muttere  which  men  often  regard 
lightly,  how  Eai  is  thi»  due  to  the  more  or  lei^s  continued  sSects 
of  unc  aeid  on  their  blood  preaeure  and  cerebral  drculntfon?  In 
attempting  tc  uikBwei  thla  ijuenlion  we  must  be^r  in  mind,  as  I 
have  Miid,  that  depreiwiuu  breeds  depreaalou,  that  once  there  ia  an 
excels  of  urii;  acid  ill  the  blooil  this  coutinually  tenda  to  depreaa 
morr^  and  more  both  mr-taboliem  and  nutrition  and  keep  them  down* 
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Ju  a  womuD  who  is  strong,  aative,  and  weU  noorished  the  collmmiai 
of  the  menatrufll  period  will  be  quicklj  put  &n  e!id  to  by  the 
rising  acidity  of  an  waive  nulntion;  but  in  rin«  *lii.i  \n  w<*ak  ond 
ill-noLtialied,  rtciiiity  may  reouiiu  deprtased  lijr  dajB  oi  eviMi 
weeks,  and  she  wU)  auffpr  from  cbroaic  colliemitt,  for  the  deprewicn 
of  one  period  will  L^jrdly  have  panned  off  bt^fore  the  next  ia  ducn 
and  itfl  patalysing  effects  on  the  at^tivity  of  mind  and  body  msy 
iiifHc«  fc  give  a  bijia  to  hev  whole  lif^  ;  such  a  woman  meets  with 
ft  dwflljpotntment,  nnd  hpB  not  poi^pr  Ici  throw  it  off;  phe  mopes 
uad  autrition  suffera,  and  colltemia  b(!come»  eBUbliabod  wilh 
mental  depression:  »he  goea  in  for  some  morbid  relig^ious  extra- 
v&gafiiTie,  jLnd  pcrbrtpa  onda  in  ri  convent.  Thia  is  an  c^trcmi^  case, 
but  I  believe  the  ^onerttl  bias  of  the  fomuh  mind  \9  often  defer- 
mined   by  similar   lucAnre^ 

In  thifl  conni-etion  1  wa^  miii^h  inti^rpsted  to  ir^e  an  arliol^  in 
the  Bril^  Med.  Jiiuni.,  I89ri,  \ii\.  W..  p.  2h'/8,  in  wliii^b  it  vas  said 
that  jud^iog  from  lEie  udverti&ementa  in  religious  papent  the  dis- 
orders from  whii.h  their  readers  moat  frequently  suffer^  iite  **  fit* 
and  dti<fp  dupreesion," 

I  miut  now  leave  ray  readers  to  decide  for  themBvlvea  how 
fxr  the  fita,  the  de^p  dcprpaflioD.  and  the  morbid  religious  bias  as 
we3]  (and  I  Hm  speaking  of  morbid  and  not  of  natnrul  religioiiH 
ftwling)  are  due  to  uric  acid  and  its  niTeoU  on  the  intracranial 
rirrulation  ;  but  we  all  know  that  tLere  are  conditions  associated 
with  fer-hie  or  failing  nutrition  and  prcibably  eoll^emia  in  which 
'*  tho  devil  a  BQint  would  be." 

In  fl?vera.]  papers  also  I  have  mentioned  the  eiperlmenta  of 
Drs.  Roy  and  Shprrington,  whi<^h  show  that  injection  of  actde 
into  the  veins  proilmiea  Bulargenjont  and  hyi>era>mia  of  th"*  brain 
{Joumnf  of  Pfttfsioforjy,  vol.  xi,  p,  85).  ond  have  suggested  ibnl 
the  ncidft  really  affected  tiio  vosaels  and  brain  nreulation  jodirecfly 
by   their  action  on  urio  acid. 

Hoy  and  Sherrington  found,  on  tbg  other  hand,  Ihat  allctdies 
diminiahed  the  blood  in  and  rMnced  tbe  volum'*  of  thp  brain; 
find  bT're  we  have.  T  think,  actually  dftmonst rated  the  effect* 
which  1  can  produce  on  the  circulation  of  the  brain,  aud  «o  on 
thp  moutal  fionditioa,   by  iniluenfiing  uric  aoid. 

By  giving  alkabea  1  can  prodnoi^  coiliemia  with  r!ow  liigh  too- 
sion  pul90,  obatructud  capillanea  in  tbo  skin  and  kidneys,  a  slow 
papillary  reflur,  flt.asis  and  hyperiemia  ct  the  brrin  »nd  mental 
deprea>iion  ;  on  the  other  hand  by  giving  acids  1  can  frpe  the  hioorl 
from  uric  acid,  free  the  cajnlldrirtf.  eaUrio  a  good  cirouktion  iu  the 
bTftln.   mental   brighlnefls  nnd  weII-bein*H 
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If  it  is  objected  that  the  action  of  the  aoid  Id  thtGEW  csperi- 
mcnts  la  too  tfuiek  iot  it  to  have  acted  indircGtly  an  uiic  acid,  I 
should  reply  that  in  chemistiy  a  precipitate  occura  tbo  moment 
a  preolpilAnt  is  Julded  to  u  solution^  and  I  fail  to  see.  whj  it 
ahouM  be  delayed  in  tb<i  blood  in  which  th«  artJon  l»  probably 
Tery  similar.  And  in  Mr.  Saul^e  ciperimenta,  prpvioualy  refcrrtd 
to,  colloid  tirio  acid  is  at  once  thrown  down  when  the  eolution  is 
acidihad.  Woil-markod  efiocta  on  the  circulation  can  be  produced 
in  a  few  miDLit^g  by  moans  of  drugs  taken  b^*  the  mouth,  and  I 
see,  nothing  to  wonder  al  if  the  same  drugs  produce  eflectB  in  a 
few  aeconda  when  directly  injected  :  nor  U  there.  I  thiak,  anytliifig 
hers  to  make  ua  believe  that  an  acid  nets  directly  on  the  TeasfJs 
livheii  it  ia  injoetod,  and  indirectly  on  utic  acid  wbcn  it  ia  Bwallovr«d, 
producing  the  same  fesultd  in  both  casoa. 

Roy  and  Sherrington  furtheT  point  out  that  th«'  intra venouB 
injection  of  oplutn  produced  but  Utile  effect  on  the  circulfllinn  of 
the  brain,  and  yet  when  it  is  swallowed  by  man  it  la  easy  to 
sliow  that  it  has  a  most  powerful  effect  on  the  capillary  circu- 
lation of  the  whole  body,  and  al^o  on  the  mental  condition^  How 
do  th«y  Qxpiain  fluch  different  oScctG  in  the  cues  of  opium,  while 
acida  have  much  the  Bame  effect  whether  injeoled  or  swallowed  f; 
From  th^  point  of  view  of  the  uric  acid  causation  of  these  vas' 
{Milar  e^ct«  the  matl^er  '\a  -simple  enoui^h,  for  opium  has  no  direct 
effect  on  the  aolubility  of  uric  acid,  xn  which  puint  it  differs  from 
acids  and  alkalies. 

Now,  the  indirect  e^eot  of  opinm  ia,  as  I  have  pointed  out 
[BrtL  Med.  J*}itr.,  1889,  vol>  ii.),  probably  entirely  due  to  its 
fllTei^tfl  on  the  periptalsis  of  the  intestines-  By  wlowing  down  peri- 
Hlalsis  and  thE;  paflJiAge  of  the  cimtenta  of  the  Urge  intestine,  it 
promoten  the  absorption  of  acid  Quids  from  that  part  of  the 
alimuntary  canal,  and  thus  raisca  the  acidity  of  the  uriuo  and 
dimimahes  the  elkaUoity  of  the  blood>  But  il  from  any  cau&e  it 
faiU  to  check  periatalsia  [ind  raise  the  acidity  of  the  urine,  it  also 
failii  to  affect  the  capillary  cireulatron  of  the  body,  nnd  will  then 
produce  neither  nientjil  well-beiTig  nor  absence  of  fntigue.  It  ts 
intereabing  alao  to  remember  that  belladonna  (6g.  ^).  which  baa 
an  effeet  on  the  intoatinea  olmost  exactly  the  oppoaifcc  of  that 
produced  by  opium,  has  ulao  tlic  opposite  effect  on  the  aolubility 
of  uric  acid,  and  ao  on  the  nutrition  and  function  of  the  body. 

Now,  opium  may  fail  to  raise  the  acidity  of  the  urine  from 
several  eauaes,  Huch  as  the  presence  of  much  alkali  in  the  food, 
or    in    conditiona    where    there    is    dyspepaia    with    vomiting    ami 
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diftirhfca,  which  it  has  1^  overcome  before  it  c?  an  do  linythifig 
to  nise  the^  acidity. 

For  this  reueon  I  btUeve  thut  upium  han  Icbb  power,  doee  for 
doae,  over  the  vegetarian  nativi?  of  India,  than  over  the  roeat- 
eatjng  native  of  theac  jslando,  and  its  actioD  io  myaclf  is  oort&tzily 
far  Ipse  powerful  now  that  1  take  almost  nothing  but  cetools, 
Uam,  apd  vi^grtflblea,  compared  with  what  it  was  yeara  ago  when 
I  ate  ordinary  diet. 

Hod  thia  nut  beeu  bo  1  bhould  have  given  curvea  showing  the 
cSoata  of  opium  on  fatigue,  and  the  excretion  ol  urea,  but  to  do 
this  I  found  that  rather  lar^e  doaea  of  opium  would  have  been 
reqi-iired,  and  I  therefore  riseorted  to  calomel  whioh  acts  directly 
on  uric  acid,   ami  is  independent  of  ac^idLty   (see  Rg^  46). 

Small  doaea  of  opium  do  not  ralae  the  acidity  of  my  urine  to 
any  marked  extent^  and  they  dn  not  therefore  clear  the  bloud  of 
urjc  add  or'oau&s  vfell-being  and  absence  of  fiitiguc,  ezeept  to  an 
extent  which  \a  insufficient  to  show  well  in  curvea ;  but  there  ia 
no  doubt  that  opium,  cocainOj  and  othor  drugs,  which  are  bo  w&ll 
known  and  commonly  used  to  diuiiniah  or  prevent  fatigue^  ott  just 
B«  ealomol  doea  by  clearing  the  blood  of  uric  oeid,  so  that  the  vasaela 
are  free,  and  there  m  conaeijuently  a  good  uiTculatioD  tlirough  the 
oiUAcles  with  prompt  cliininalioii  of  art^a  and  active  metabolism  ;  but 
whoa,  as  in  my  cose,  they  faU  for  the  reanona  given  above  to  aSeot 
the  noluhdity  of  uric  acsid  to  any  marked  extent,  tbey  abo  fail  to  a 
corresponding  extent  to  afiect  fatigue  and  the  eKcretion  of  urea. 
If  it  ifi  urged  that  acids  relax  and  alkalies  astringe  the  capillarieB 
directly,  1  should  reply  that  in  the  human  subject  if  yon  remove 
all  the  available  uric  acid,  alkalies  will  fad  to  rai^dc  blood  pressure, 
because  lliey  fail  to  produce  coUffn^ia.  Again,  lithia  markedly 
dimxniflhca  the  acidity  of  the  uriaCf  but  yet  it  quite  fails  to  pro- 
duce either  mental  depre^aion  or  scanty  urine,  on  the  contrary, 
it  CAueeti  well-being  and  dliiresLa  {see  pp.  jT  and  l^tit,  and  the 
excretion  of  uric  acid  telle  U8  why  it  doe«  so.  for  in  place  of 
producing  colhemia  na  soda  and  potash  do,  it  dears  it  out  of  the 
blood   and  dimintahefl   its  excretion. 

Again,  lead  and  iron  and  a  number  of  other  metals  produue 
retention  of  uric  acid,  and  while  this  action  laeta  they  produce 
also  free  capillaries,  quick  capillary  reflux,  well-beinp  and  diuresia. 
Gvi^rything  that  clears  the  blood  of  uric  acid  causeis  dtureeia  if 
t^oro  ia  ftvattablo  wator  in  the  blood ;  and  conversely  almoat  every 
diuretic,  in  the  pharma(;opn)ia  and  out  of  it,  ia  found  on  inveatt' 
gatioQ  to  clear  the  blood  and   urme  of  uric  ucid,  and  in  phyatology* 
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atso,  fifi   wc   have  aecn,  water  and   uric   acid   go  in  opfjosiTe   dit«<T- 
tioQs.     I   hAVa  flhowD   Ihat   all   thf^i^c   aubetaacrs   proUu^-c   the  Fiame 
erteat?  nn   uric   n-rid  :   from   the   other  point  of  view   ft   would   havei 
to   be    shown   thut    they   bU  r^jiamtely    produL't^d   the   ^me   efTfCtfl 
on  tb«  arterioles  or  capillar  Its. 

Thpn  agaiD,  I  have  pointed  out  that  the  hi^udachc.  bIov  high 
t^QftAOu  pulflo,  deproaaioo,  and  other  eympfoms  oi  coUjemia  arc 
proportional  in  e^ery  way  to  the  evcesfl  of  uric  acid  in  the  blood! 
and  iiriop.  but  bear  no  rehtion  whatever  to  the  Bmount  of  alkali 
which   may   liave   been  uswl   to  [iroducft   them   artifitialiy. 

!□  a  word,  all  the  pheuomeaa  are  proportiooal  to  the  uric  acid. 
but   not  to   tKe  drugs  which  only   ad   mdirettly  upon  it. 

And  my  experience  of  the  effects  of  diet  io  tuy  own  obm' 
(though  it  by  flo  meana  atanda  alone)  arc  amply  sotlictetit  to 
prove  this,  for  if  alkalies  contract  the  arterioW  of  the  brain  and 
produce  anji?mia,  depresHion,  headache,  &c.,  I  ought  to  he  mucli 
woree  now  on  a  milk  and  farioacecuB  dietn  wHich  lia»  greatly 
dimmiflhed  the  acidity  of  mv  urine ;  but  on  the  contrurr  I  am 
much  better  aovr  and  have  not  a  tenth  part  of  the  headaehc»  high 
blood  prcBaure,  and  deproi^sioD  I  used  to  hav«  on  an  ordinary 
meat  diet,  and  1  am  ^lad  to  be  able  to  say  that  many  of  my 
patients  have  had  aunilar  eicperience.  Severe  coU-i-mia  is  now  im- 
po4»iibfe.  hence  ita  effects  fail  to  appear,  but  alkalias  are  plentiful 
in   tint  ciriiulrition,   and   bav?  no  ei\i^i  on   the  capillaries. 

And  my  experience  has  cocvintied  mt^  that  the  he»t  way  to 
keep  the  brain  circulation  free  from  uric  acid  ia  not  to  dose  it 
with  opium  or  cocaine,  whii*h,  while  clcarin)^  the  blood  to-day^ 
atore  up  the  poiaon  for  future  trouble,  but  to  roduce  the  formation 
and  introduction  of  uric  acid,  and  To  provide  for  its  constant  free 
excr<»tion  by  a  plentiful  aupjily  of  alkali  in  the  shape  ol  auch 
fruits  as  apples,  and  auch  vegetables  aa  pot-atoea,  whii:h  conlflin^ 
much  alkali,  and  in  winter  also  it  ia  neccasary  to  clothe  fiurly 
warmly  and  otherwise  to  gnard  a^ainat  t)ie  too  prolonged  actit 
of  cold,  aa  this  tenda  to  raiae  acidity  and  cause  retention 
urates  J  eapaeially  when  itt  action  ia  aided  by  a  diet  relatively 
poor    in    the   above- named    fruits   and   vcgetablfa    (see    rem/trVft    on 

IV-  74y 

I  am  here  spealiing  of  functional,  temporary,  periodic*il  deprea- 
aioUt  thotii^h  I  i^uit^  beliovi:  that  if  the  voBcular  conditions  that 
produr-e  it  arc  vflry  often  repeated  over  long  periods  they  may  at 
last  brii]^  about  nome  ofnanic  change*  which  are  trrem^dijtble  and 
cannot  he  rentovf^d.     1  have,  nevertheleaa.  beem  able  to  effect  great 
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improvpineDt  in  depression,  fthii^h  hai)  hj^ti^l  on  hikI  oil  tljrou|j;b 
very  many  years,  bv   siicb  alterationa  in  diet   aa  I  huw  mciiiiDned. 

There  a  probably  no  fact  tbat  ia  more  widely  rprugniaed  lo 
thie  portion  of  tht  globe»  than  tbit  nurota!  irritobjhly  »nJ  deprcs- 
ftion  ari?  rplievod  by  the  eraokinp  ol  tobacco,  and  if  wo  look  np 
fflbaj^co  in  a  systom  of  therapeutiea  we  find  that  it  is  claflfted 
vitth  thp  dppr'.*ssn- motors,  »>..  with  ihi-  thn^v  rhnt  diminitib  nnifli'ular 
puver  and  enfeeble  the  heart,  and  aizKmg  dnig^  halving  a  similar 
icfion  it  is  )iit«re»ting  to  note  that  ipet^acuanha  and  antimony  have 
»  similar   power   in   rtrlieving   mij^aiDe. 

It  line  apporontly  been  pointed  out  bj  sovpral  ohaDrrera  that 
smoldng  tobaeco  dinijniah^a  Tnti?[lrctU!il  power  (sei?  letter  by  Dt. 
C.  R.  Drysdale  in  ths  Brilinh  Afedtcul  JouTfttd.  I81)(i,  vol,  it,,  p. 
2.'W,  and  ref^rfincpa  there  gi^'en),  »ml  if  it  does  in  any  way  weaken 
(he  power  of  the  heart  it  is  easy  io  pee  how  it  may  hinder  the 
dup  nutrition  a&d  development  of  the  brab.  1  am  nleo  indebted 
to  Dr,  Morgan  DockrcU  for  the  infarmation  that  tobacco  may 
pfcripitate  aloppoia  senilis;  but  that  the  hair  may  reeover  if 
smolfing  ia  gii^en  np,  bo  that  it  apparently  afects  nutrition  on 
both  Hidoa   of  tbe   skulL 

My  observaiiona  on  the  effecU  of  (obaceo  amoVing  on  the  pu]*e 
&eem  to  show  that  it  lowers  blood  prenaure,  and  quickens  the  rate 
of  the  beart^e  aetion,  and  it  Ls  easy  to  understand  that  in  accord- 
ant^tf  with  (Ifaahey's  obsorvations*  (aeo  p.  :i.VJ)  it  will  in  tbie  way 
increas*'  the  volume  of  blood  pa^^ing  through  the  brain,  and  so 
produce  well-being  J  and  this  wpU-being  produeed  by  tobar^eo  is 
not  ncermpunied  by  a  deafrc  for  uplivity  and  »  feeling  of  Eone 
in  the  rauBclefln  but  ratlier  by  slight  languor  and  disinclination 
for  exertion, 

Th*  artoriomelef  oleo  records  the  effects  of  tobacco  pmokijip,  as 
on  fLisveral  oecasionti  I  have  found  9  distinct  diminution  ot  the  dia- 
meter of  the  radial  artery  after  smoking  for  30 — 40  mifiul^^s.  I 
think  alfio  Ihiit  we  must  not  lose  sight  of  the  fact  ih^it  ijurte  apart 
from  the  ailioii  of  nicotine  or  tobact-o  when  directly  al»ijibed.  the 
inhaling  of  the  productt^  of  combustion  of  any  vegctattle  niatter 
menna  the  taking  in  of  a  certain  amount  of  the  acii,i  produota  of 
eombuation,  »uch  a?  nitrous  or  eulphuroiis  acidan  ^vhith  may  be 
absorbed  from  the  mouth  and  nose  in  aulTlcient  rjuantity  to  affect 
the  alkalinity  of  th»>  bl^Kid  :  do  thai  tobacco  i^  another  instanfe  of 
a    niibstance    which    ministers    to    man^s    comfoft    like    opium    and 
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OOCJbine  by  cle^nuf;  hie  blood  of  tiriv  ooid.  Uut  like  thoso  aluo,  its 
firBt  action  may  be  followed  by  a  rfiboDod  with  imt&billty,  mental 
deprefldioD,  and  tendency  to  suicide  (aee  Brkiah  Medical  Jittitrnd, 
\Sm,   vol-  ii-,  p.   1161). 

Having  taken  the  view  that,  in  acix)niB.[icfl  witk  the  abov^ 
Jactv.  mentrti  dcpTt»4Lon  bf^ara  e^ractly  tti-  sam?  relation  1o  thu 
exontion  of  urates  thai  headache  doce,  and  tbut  the  causation  of 
the  one    diSera  from   the   caiiBatioo  of  the  other  mt'^rely  in  degree, 

1  was  mirch  interest^  to  h&  told  by  one  of  my  patient?  (fi  man 
oi  eon»picuou^  ineat-al  ability,  who  had  all  h\&  life  ^ufferod  from 
mei^tal  dApreasioD}.  thut  when  he  hod  hia  worst  attackB,  which 
were  alwaye  in  the  early  hourti  oJ  tbt  moiEiog,  he  was  actuatomrd 
to  obtain  relief  b3'  sitting  upright  in  bed,  in  exoctly  the  position 
thet  I  have  to  ftasumo  in  my  h^^acbe:  and  the  foot  is  not  only 
intereating  ae  a  parallel,  but  it  proves.  I  thint^  that  in  this  case 
the  mental  dcprf^Mion  wuh  not  due  either  to  feeble  heart  or  to 
i;etebral  aniL^mia, 

I  do  not  doubt  that  mental  depresuoo  may  be  due  to  a  weak 
heart,  and  oooaequont  oerebrol  aiuemm,  but  aucli  dcprcfieion  would 
pay  little  or  no  attention  to  tluctufttiona  in  urate  excrctbn,  and 
would  be  benefited  rather  by  lying  down  than  by  sitting  up. 

It  is  interesting  also  to  remember  Chat  In  mental  depreesion 
hiMMK-Uted  with  high  blood  preaBure,  digitttli^  does  haiiQ-  I  have 
beveral  times  ^iven  it  in  oaees  where  there  eeem^  to  be  a  doubt 
aa  to  ^hc  power  of  the  hettrt.  aod  have  seen  cases  where  othera 
have  done  the  oamo,  and  the  only  reault  wae  to  make  the  depres- 
fiion  worfio. 

One  ean  easily  understand  why  this  should  be  so,  aa  digitalis 
afTertie  both  faetora  in  the  cau^tJon  of  high  blood  preHSure ;  it 
strengthens  the  heart  and  oontracta  the  arteiioles.  On  the  other 
hand,  whore  mental  deprcesioo  ia  associated  w-ith  real  cardiac  weak- 
ness and  low  tcnaioa^  digitahs  may  do  a  great  deal  of  good.  The 
use  oi  the  capillary  dynamometer  and  the  tph^'gmometer  will  heEp 
na  at  once  to  dtstingnieh  the  casea  that  need  iligitaliR  from  thoite 
that  du   not. 

The  relation  of  these  deprcAsioa  attacka  to  the  early  moroJng 
hours  aad  the  aunilui  relation  of  melanchoha  to  these  houra  (^ee 
Pfoccedingit  of  the  Msdicai  Socidy  of  the  jS^dfc  oj  Peaixst^imnia. 
Juusi  lb(9EJ),  are  of  great  interest  in  connection  with  the  Urge 
excretion  of  urates  and  scanty  urine  which  characlerise  these  »ainc 
hours  iu  phyeiologioal  conditiouA^  and  1  look  upon  the  pathological 
condition  us  a   mete  exaggeration  of   the  physiological   [see   figs,    1, 

2  &nd  3), 
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An  cxtitmelj  mteitfstmg  case  illuBtrating  some  of  these  pomtfi 
ift  pabliflbed  by  Dr.  Willoughby  Gafdoar  in  tbe  Ltinct:£  (18^1, 
vol.  I.,  p.  J3il),  and  with  regard  to  thiB  I  think  it  in  not  too 
much  Ui  flay  that  I  can  csplain  completely  every  eymptom  h^ 
iQejitiona,  and  ii  &  caae  had  been  monufautupod  to  iiluatrute  my 
theories  it  coidd   not  have  been  better  done. 

A  patient  suffers  from  gout  attauka  and  gouty  dyapopHia.  On 
March  S.  1&9J,  hi;  h&s  amte  gout  in  the  left  foot.  From  this  be 
rscovow  two  or  three  daye  later,  oooaidors  bimaeli  well,  and  pro- 
poBGS  to  return  to   work. 

On  Sunday,  March  8»  he  attended  three  long  peligiouB  services 
and  tjjot  no  ejierejflo.  On  the  morning  uf  March  LI  be  wbb  suffer- 
ing from  acute  mehinoholia  of  a  religioiiH  type,  with  (lelunions  and 
ihreutn  of  auicide.  Fulse  weak,  but  artery  full  between  beate. 
Heart,  aecond  sound  in  second  light  intercoat^l  apace  loud  and 
nngicg. 

Ho  waa  given  a  morounel  purge  and  mustard  bliater  to  nftpo  of 
neck. 

In  the  middle  of  the  night  he  was  seiEed  with  a  slight  attack  of 
gout  in  ^e  left  foot  {the  name  foot  sa  beifore,  T  remark],  and  ''at 
uncc  all  depression  completely  dif^appeared/^  the  puL^e  felt  etronger 
and  the  radial  artery  could  not  be  felt  between  the  beata,  the 
second  sound  of  the  bcart  no  longer  accentuated  or  loud. 

Thfl  eaae  in  terms  oi  urie  acid  causation  would  read  aa  folio  m'h  : 
Gout  ahematiag  with  dyspepsia,  cure  of  an  a(]ute  attack  of  gout, 
luime  dyspepsia  and  collmmia.  While  thii  is  going  on  he  stt«  out 
tliree  long  servicea  in  a  cold  church,  and  talics  little  e sere ise.  Tliis 
produces  minus  akin  activity,  a  rl^e  of  acidity,  and  Borne  retontJon 
of  [uic  acid>  Next  moming,  in  the  alkaline  tide,  the  coUosmitt 
rctuna  reinforced  by  the  amount  retuinud  on  the  Sunday  (bcc  tig. 
4<.')-  TUia  obfltpuclfl  the  capillaries  and  rabea  blood  preaeure,  and 
these  in  turn  produce  such  an  altered  cumulation  la  the  brain  that 
melancholia  with  deluftioTW  rewulu. 

A  mercurial  purge  \s  given,  this  oleard  the  Moiid  of  urii^  ncid, 
driving  it  into  the  livery  spleen  and  jointa,  eapecially  its  old  friend 
of  previous  attacks,  the  left  foot,  and  produces  a  gcut  att^ikok  in 
the  night,  and  at  the  same  moment,  the  blood  being  cleared  of 
uric  acid,  the  puUe  altera  it«  character,  the  melaneholia  due  to  the 
effects  of  high  blood  pressure  on.  the  cerebral  circulation  clears  up 
(iumpletely.  Mercury  here  actfl  jutit  bj  a  dose  of  iron,  load  or  even 
lithia  would  have  done,  and  for  the  same  reason,  for  urate  of 
mcrciuy,  like  oakimet  and  other  ealta,  is  verv  insoluble,  so  that  the 
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uratp  uf  mercury  tendis  to  hv  dpposiled  eapecmlly  in  tliMC  joints 
ivfiere  previoufl  attacks  had  left  some  urate  t-o  attract  it. 

It  would  be  difficult  to  find  &  oaso  which  more  pompletdy 
illunfTfltes  my   main   points  ihan   that   narrated   by   Dr.   Gardner, 

I  should  he  (|UJlo  ready  in  »nrh  a  case  to  undertake  to  produce 
eiHipr  gout,  or  melanrhoiiH  to  unlpr,  nnd  in  other  cases  similar 
efleub  can  be  produt^ed  proportional  to  iho  amount  ol  urate  that 
is  to  hand,  and  can   be   actM  on. 

Wbilf  thtflc  fact*:  are  before  ua  it  is  not  diflicult  to  sec  why  an 
attack  cf  ftvci  tthouEd  rcstoro  m«ntal  hi^alth  m  molancholia,  or 
why  thyroid  extrctf  should  he  uaeii  to  produce  tiie  seme  rseult 
(see   British   Mfdirul    founinl.    IflfiO,   vol.   ii.,   p.   Tiifi)- 

I  have  iiIjow[>  lu  the  prccediog  pages: — that  mental  depreBsioa 
is  commonly  found  in  atwocintion  with  high  Hood  preJ^urc.  that 
the  high  blood  |jres3ure  is  the  cauBc  of  the  depression,  and  that 
the  xiii'i  bC)d  coUa-mia  and  the  defeclire  cnpillafy  rirculotion  it 
produoes  are  the  cauM  of  the  hi^h  blood  presEure. 

That  the  phyHinlopirnl,  pathological  and  drug  action  fliictua- 
tiona  in  the  quantity  of  uric  acrd  in  the  hlooil  and  urine  thuB 
aceuunt  for  all  the  most  important  facts  previoualy  nfcorded  about 
depwsflion,  melanrholia  and  auJcide. 

That  they  explain  ihf.  periodicity  of  theso  dietuTbane^e.  their 
rolatioa  to  time  of  day  and  season  ot  year,  to  heat,  to  cold,  to 
good  and  bad  aifn  to  foode^  dfinks.  exercise,  clothing,  to  other  func- 
tional or  organic  disfaee,  and  last,  hut  not  least,  to  the  mimproua 
drugs  that  have  been  used   for  prevention  or  cure. 

In  a  word,  our  knowl<?dge  cf  the  circulation  efTe<-t^  of  uric  acid 
is  the  key  which  explaina  everything,  and  fumishea  the  power 
whif<h  renderB  prevention  or  cura  a  oert^kinty;  while  a  careful  fsti- 
maiinc  of  thf*  circulfltino  will  always  t^^l  us  what  requires  to  he 
done. 

Mental  deprt^fsion  in  aeaociiation  with  high  blood  pro^aure  and 
slow  eapillary  rollux.  entaila  the  treatment  of  uric  acid  ccllfl?mia, 
and  follu-'mifl  succe^ fully  treated  meanB  rcfitoration  of  norynal 
cimnlation,   and    probably   also   of   normal   brain   function. 

But  mental  depression  and  melnnoholia  are  now  bv  no  mcaiu 
the  only  mental  and  norvoui^  diaeiane^  that  ap[>ear  likely  tn 
acknowledge  collspmic  circulation  as  a  cauae,  and  to  be  prevented 
ot  cured   by  the   treatment   of   uric   acid. 

Indeed,  1  think  it  would  not  be  goinj;  too  fur  to  eay  that  in 
all  nervous  and  mental  disease  where  careful  inveBtigalion  of  tho 
circulation    shows    welbmniked    departures    from    the    normal,    in 
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ktioD  with  exr«&4  ai  xiric  £cid  in  the  blcioiS  and  urine,  colliemia 
slioiild  at  least  bo  comLiElered^  and,  in  the  abspnce  of  other  obvioue 
organit:  dlseofi^  hv  c&teiuWy  (tinted  juat  ns  m  tho  liisea^tiB  mLIcIi 
Ik  knowl^^  of  its  effects  hna  now  i^ven  ua  power  to  control, 

1  will  now  only  mention  ahortly  a  few  of  the  more  iniporlanl 
of  the^  difii^aa^fl,  and  \h&  cbi^f  poiota  that  Lead  ms  to  think  that 
tkwy  may  have  a  eaiisal  r^letion  to  colliemia  and  be  ci»red  by  ita 
Lrp4tinKn(. 

And  fifHt  comes  that  meotal  vonditiun  \vhich  stauda  ut  (be  veiy 
oppofiite  pole  from  mental  dcprcasion,  aamcly,  mental  excitement, 
delirium  or  mauia^ 

Now  this  ia  a  condition  which  n«  aa  phyait^iaDB  chicl^y  meet 
with  ia  aBsociation  with  fevera  (as  deliriujn),  with  aboboL,  antl 
with  certtiLn  drug^,  muny  oF  wUich  (as  I'hloToform,  etber,  rEiiLnab!^ 
indiaa)   ]iav«   the  edect  of   lowiiring   blood  pre^ure. 

And  ferer  aa  we  know  lowers  blc»od  pressure  by  clearing  the 
blood  of  uric  acid  and  ireeia^  the  capillaries,  here  th^  lapillaTy 
lutiux  LG  2,  -i  or  4  half  seoDndu,  it  may  be  Iosb  than  '2  or  olmotit 
too  quiclc  to  count,  and  the  blood  pressure  ut  low  biH^auae  tlie 
free  pBJiftHgf  tbrouj^b  (he  i^apillHrics  givt'-t  Ibp  heart  but  liftle  to 
wurk  against,  aod  it  ijuicken^  its  rate  in  acL'onlanLi?  with  Marey'H 
law. 

We  have  then  thia  oaUtanding  fnct>  that  juat  ae  meatal 
deprceeioD  and  mclancUcjliu  are  found  i&  itseocintion  with,  ki^h 
blocd  pressure,  the  opposite  conditlom  of  exoitement,  d&lirium 
and  mania  are  found  in  association  wJtb  low  blood  pressure,  and 
That  ih\&  is  «)  has  bet-n  aciually  demonsl raud  by  Dr.  M.  L'raJg, 
working  wilh  the  HilbBaruard  Sphygmometer,  and  ia  rei-ordcd  by 
kim  in  a  mos^t  mtcrceting  paper  on  "  Olc^  PreAauic  iu  the 
loAane/'   Lancd-^    V^W^,   June  2j. 

But  excitement  or  even  mania  may  be  found  in  palimita  who 
havs  no  fever  and  have  taken  no  drugs;  in  palieata  al^  whose 
cftpillaTj  reflux  is  not  cjuick,  bub  mIow,  perhaprs  much  too  slow; 
liow  then  do  tbwe  pationis  cc»mo  to  have  low  blood  pressure  ? 

If  we  revert  for  a  moment  to  the  tirat  principles  of  the  circuln- 
tioti  as  given  in  chapter  v.,  we  shall  remember  tbat  there  arc  only 
two  knowQ  conditions  that  allow  of  subnormal  blood  preseure : 
\\)  ffee  eapilkrie*  wilh  a  normal  heart  as  in  fever;  (2)  obBtroeted 
capilUries  wilh  a  weak  heart,  that  Ia  to  v^y,  thero  would  be  {\{^\\ 
biood  preasuro  if  the  heart  was  eiiUaE  to  the  work  iuvolvrd  ^ji 
kecpinij   it   up' 

W'u  oow  aee,  therefore,  that  oonditions  of  mental  i^xcitcmoit. 
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delihiim,  or  raania,   with  low  blood  pr«9«ure,  may  be   met   ^itli : — 

(1)  In  fevers; 

(2)  Ab  the  result  r>f  talcing  certain  drugn ; 

(3)  In  conditionfl  ol  heart  failure. 
Id   fever   the   whole   fall  of   blood   presBorc   may   not   be  due  to 

hee  capilluriea.  thure  mtxy  bo  a  heart  failure  factor  as  well, 

Tbe  dru^  may  act  by  clearing  ap  collicmtu  and  freeing  Hig 
Di^pUlarie^,  but  aI^  by  weakening  the  heart  ae  wi?11. 

And  vre  must  further  remember  thnt  high  blood  presRure  i»  a 
cftune  oF  heart  fj*ilure,  and  that  when  the  heart  fflils  th«re  may  he 
a  rather  rapid  change  from  high  blood  pri^naurc  to  low- 

Henc?e,  a  patient  wto  is  to-day  Aufferiug  from  high  blood 
preflBure  and  mental  dopr(>Beion,  may  to-morrow  from  ehockn  injury. 
exposure  to  cold  and  wpt,  defi(;ient  food,  H[?riouB  illnfres  followed 
by  debility,  and  other  oausea,  suffer  from  cardiac  failure  with  Ioav 
biood  presBure.  a\ciUiineDt  or  mania:  »U(i  if  you  can  strengllipn 
the  heart  you  may  get  rid  of  the  mania  and  bring  back  liie 
melanchotia, 

Indocd,  1  beliovQ  that  Nature  ofton  does  flomothing  of  this 
kind  heiseli,  produein^'  alternationa  of  mania  and  mehinchoHa,  or 
mania  and  mori*  ordinary  mental  cooditionp  which  are  well  known. 

In  fact,  tile  full  seijuence  of  causation  often  seemfl  to  be  ua 
follows :  A  pati^-nt  h&A  higb  blood  prf^Hure  of  wbbb  for  years 
there  may  have  been  more  or  le^  obvious  mgn^ ;  on  thin  tbere 
supervenea  a  fevei  or  other  severe  iilncea,  and  thia  leaves  poet- 
febrile  debility  and  uollEnmia ;  tbeec  conditiona  cauae  heart  failure, 
and  mania   results. 

After  an  ]nt,ervBl  the  large  amount  of  uric  acid  is  nxnreted,  the 
rapillariPH  nre  Ipas  Libstruoted.  and  the  heart  recoviTH  for  a  lime: 
bitt  having  once  failed  badly  before  high  ]>lood  prcaeuro  it  ia  liable 
to  do  so  again. 

As  the  heart  T«coven  up  goes  the  nutrttionr  and  the  patient  if^ 
blmaelf  again,  but  now  be  is  again  storing  and  r^tj^inlng  uric  acid, 
and  just  aa  in  paroxyamal  he-adacbe  and  pnroxyamal  mental  de- 
presBJon,  a  time  ol  great  improvement  will  be  followed  by  anothtrt 
outbreak.  Some  change  in  weather,  cUmate^  holidfiy,  exerci&e.  &c., 
precipitatee  the  atorsd  uric  acid  ikgaiu  into  the  blood,  again  the 
heart  fuila  and  again  mania  rtsulte,  and  ?o  we  got  paroxyamal 
mania  In  the  place  of  paroxysmal  migraine  or  mental  depression. 
because  in  tlie  one  case  the  heart  faila,  but  in  the  other  it 
does  not. 

In  everyone   blood  pressure  ia  higher  in  the  morning  and  louver 


HEHTAL   DI&EASE,    rATlOCfi.    ANU    SUNGQl'B 


3f3l 


in  the  evening  [a^e  fig-  36),  lieuc?  melacc  holies  tm[irDve  and 
maniAca  grow  wutpi*  ay  Ihfl  dftV  ndvam-efl,  a  mnat  interesting  and 
inatrutlive  lact  pDmteil  nut  hy   Dr.   Cr^^ig  (prev.   ref.). 

But  thia  change  in  blood  pre^ure  han  Dothlng  to  do  vfith  the 
vaaoraotof  centre,  but  is  Bimply  rekited  to  the  alkfllimty  of  the 
blatxi,  whioh  IE  lughor  in  the  morning  and  lowiir  in  tho  evi^imng, 
try  the  quantity  of  available  uric  Acld,  which  is  greater  in  the 
tDdrning  nn^l  Icj^  in  the  evening,  md  to  diet,  which  pours  in  urie 
acid   or   wrthhulds   it, 

HoDcc,  by  coutfoUing  thf  alkuUnity  oE  tlie  blood  and  tlie  quan- 
tity of  urio  aoid,  thia  diurnal  and  nil  other  changes  of  blood 
prosstiTG   can   be   controlled. 

I  should  advise  all  who  aie  iot^ested  in  the  subject  to  read 
Hf-  Craig'g  paper,  and  will  merely  any  here,  that  with  the  power 
w^  now  h&ve  of  meaEUiing  blood  pressure  and  of  ealimating  hs 
oooditioDA  and  causes  from  ibe  record  of  Lhe  capillary  loflux,  I 
exp'?ct  that  in  the  future  great  thingn  msj  be  posflible  in  the 
treatment   and   prevention   oE  conditions  of  e^citemcut   and   mania. 

The  amali  number  of  caaea  in  wMeh  I  huve  aa  yet  baen  ablo 
to  lest  the  marier  practically,  have  certainly  left  on  my  mind  the 
Jmpn^sloTi  Ihal  many  such  rases  will  react  to  the.  changes  of 
blood  pres<sure  I  am  able  t-o  produce. 

In  mj- little  book  ou  "Diet  and  Food."  ed.  iv,,  p.  121,1  advfiMf 
a  more  or  leaa  getieral  alteration  of  diet  for  the  inaanc  and  thoeo 
liiapoaed  to  insanity  ;  but  there,  I  am  apeaking  generally  In  refet- 
'*nr?e  lo  the  apparent  L^onncetlon  and  iucrebfie  of  ins&nity  with 
fnpftt  pAting. 

In  what  I  liave  aaid  above  we  come  much  closer  to  actual 
caiis^  aud  effect,  aod  I  can  see  quit<'  clearly  that  in  cases  of 
mania,  for  instance,  any  change  of  diet  must  be  made  with  care 
itud  caution,  tor  if  tho  patient  already  suffers  from  a  vaa.k  heart, 
u  Audden  change  to  an  unaccustomed  ji-nd  unappreciated  diet  may 
mnke  the  heart  weaker  and  rncrermt^  rathf^r  than  diminish  the 
uil-inhief. 

But  if  such  a  case  were  treated  just  as  I  have  treated  casea 
of  sevejc  chloroaia  (aec  chapter  :tii.).  by  fi^eding  up  on  ordioaiy 
diet  and  getting  the  heart  Btrong  And  the  blood  fzood,  and  then 
when  the  heart  Is  pretty  atrong  altering  tbe  diet  grodually  to  ons 
tn-r  from  uric  acid,  it  should  be  posHible  in  ihif*  way  to  prevent 
u[iy  further  coUa-mia  and  so  to  prevent  hjgh  blood  preasure  from 
A|£Ain  overpowering  the  heact  producing  heart  failure  and  mania. 
nnA   thus  tho  patient  may  remain  well. 
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It  dooj  not,  of  course,  follovp  from  this  pathology  th&t  ever/' 
onti  who  hiis  a  ewrioua  taW  of  Llood  jirc^ssure  will  liuve  ddirium  or 
mauia^  UDy  [nore  Trhau  tLat  everyone  wko  iiaa  a  high  and  rising 
bJood  prcMiire   with  collremia   ivill  Lave  a  he^daohe. 

Id  both  u^^eoa  there  is  eomc  anatomical  facto;  such  a9  the  form 
of  the  flkuLl,  or  the  BJse  or  distnbution  of  tha  vcsecle,  whioh  diB- 
poees  one  patii>nt  to  suffer  eooner,  or  more  n^verel)'  than  another* 
from  aimiliir  clmngts  of  blood  pressure,  but  in  so  fur  ad  the  (^ircu- 
IdtioD  i^bangcb  aii;  due  to  uric  acid  collwmm,  the  control  of  tbia 
will  control  the  fuactiona]  diflturbanccfi- 

With  regard  to  tho  uction  of  thyroid  i^xtract,  previously  Hpokcn 
of,  and  the  ciiusation  of  theue  conditions,  eomc  points  of  ff^^X 
intarMt  are  mentioned  by  lifr,  R.  R.  Leepcr  in  a  paper  in  the 
Bririah   Mpdirnf  Jounifil  (I^WXi,   vol.   i.,   p.   I^l4), 

A  puiient  (feniaie)  in  admitted  in  a  oomlilion  of  ucutr  manid  ; 
with  careiu]  reet  in  bed  and  the  adminiatratton  of  digitalis  her 
poiae  rate  became  slowi^r,  and  sbe  quieted  down  into  a  btsni- 
atapofOde  condition,  ^he  wae  then  put  on  thyroid,  and  after  a 
wetik  the  "  tac^hyeardia  commem^Bd  to  r&tam,  and  with  it  dtme 
back   her  intelhgeace."* 

Further  tin  Mr.  Leupur  remarks  with  regard  to  the  t-ffecl*  of 
the  treatment: — 

"  TUo  adminiHtration  of  thyroid  extract  owea  its  remc^d 
result*]  to  it.s  direct  fltimuUUion  of  the  certifX,  mid  the  increaeeU 
mutabolism  thereby  induced  among  Jta  elements.  The  rise  of  tem- 
perature \a.  hoAex'cr,  not  the  caosi  constant  symjitom  of  feaction. 
To  the  increaHPil  pulsc-rute  and  quickened  circulation  must  pre- 
sumably be  attributed  moat  uf  the  good  ellocts  of  the  treatment." 

It  niuat  hs  obrJDUa  that  I  can  ej;plnin  cv^ry  fact  here  men- 
tionpid :  flic  patvi'nt  was  maniacal  on  admie^jion  because  the  bi^urt 
had  failed  belorc  high  blood  pressure  :  the  capillary  reflux  would 
have  been  found  •i\G\\\  and  yet  the  blood  pressure  was  ^ub-uormal 
(cardiac   lailure). 

With  rest,  digitalis  and  fltjmulanls,  ibo  heart  reooverud  and 
the  pulse  cloned  ;  but  the  c^pilUry  redux  wad  »till  slow.  ai;d  the 
blood  pressure  rose  above  normal,  &ii  that  the  patient  [la^od  iutu 
a  condition   of  stupor. 

Then  came  the  thyroid  extract,  which  tli^ared  tlio  blood  ol  uric 
acid,  and  doubtless  witli  the  risfi  of  temperature  fjoiekened  the 
oapillary  rnflux :  then  the  blood  preasurc  became  aonnal  {for  we 
had  then  a  fairly  dtrong  heart  and  a  normal  capillary  ciiculatiou 
for  the  Brat  time  coming  together),  and  the  pubc  quicLened  in 
ttooordanCO   with   Marey's  law. 
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fiut  noriiial  cApitUry  clrcubtioD  ffith  cormal  huort  aiul  norma 
blood  pressure,  mcaud  Dormal  FuDclionLn^  of  Ihfl  cerobr&l  coHo^, 
and  normtiL  mental  coaditioii. 

On  the  cihet   kand   low  blood   presBure   from  heart  iftUure   with 

vbr-fructed  capillaries   meant   v^ry   defi*(?fivfi    faoi^tion   of  Thp  cortex 

With    mAii'in;   Hml   higli    bhtod   prpMiure    with   obstructed    napillaricB 

meiuit    atvia    uui  hypti^oxia   (iritb  or   witbout  aome   thrombooiA 

,&iid  tedemft)  again  accompaoicd  by  defective  oortioal  fimotiou  and 

'■tupor  OA  itd  sign, 

1  ^culd  undertake  to  produce  all  these  oonditions  to  otdeT  in 
my  tumilar  naaa,  as  the  nnpilfary  rpfluf  and  the  blood  prcftsurc 
ilnerved  tDgelber  would  tell  mo  tbe  i^xact  uouditJou  T  bad  to  deal 
with,  and   what  required  ho  be  done. 

Cortical  aottmia  fcom  bcort  failure  before  obstructed  capiUariea 
maana  maoia;  cortical  byporiomia  with  poaaibla  atasb^  tbromboaia 
nnd   redcmaT  means   stupor  or  coma. 

We  can  now  sea  that  conditions  of  hysteiia  nnd  oEcitement  in 
women  nrv  but  the  reiiution  of  their  relatively  weak  hearts  to 
coUflemia.  When  men  ha^e  wpak  hearts  they  also  become  Lyo- 
lerical  (flee  caac  in  chapter  ^i.)- 

Oiven  roHomio  and  slow  capillflry  refJnx,  if  a  woninn'a  heart 
dot's  not  fail  shs  will  bavp  beadachu  or  mental  depression  or  both, 
because  blood  pressure  will  he  Ligh  ;  bnt  if  her  heart  fails  she  will 
have  Hub- normal  bk>o6  preriAurs  in  apjte  of  coUa^nita.  and  slow 
capillary  rcflujc,  and  then  will  be  eicited,  hjslericat,  and  even 
maniaoal. 

Wo  have  bofc  then  an  additional  reason  why  women  lesa  often 
commit  saicide  than  men,  because  their  hearts  more  often  fail 
before  coUa>niiH,   and   they   have  hysteria   in  place  of  depreasion. 

EpilppHy  fiolds  an  intpnin^iiHt-*  position,  for  the  oonvuhiion  of 
epilepsy  may  be  due  to  heart  failure,  but  in  thin  condition  the 
.blood  prc«4ure  waa  high  at  the  time  the  heart  failed,  and  it  fsiled 
[or  stopped  Buddcnly^  being  overpowered  by  the  high  blood  preaeurc; 
but  in  hysteria  and  eicitemeot  the  heart  fails  for  other  reasons, 
BO  that  the  blood  pressure  is  not  rabi^ed,  bat  eub^normal.  It  is 
also  clear  froin  thin  ]iuthology  that  wci  may  ^t  all  gradatiotu  from 
to  the  other,  from  epilepsy  with  high  blood  pressure  up  to  the 
iment  of  heart  failure,  through  hyEtcro-cpvlcpt^y  t-o  bystcrin  and 
mamii,  whejo  with  oardioc  failure  the  IIwhI  presfiuTc  is  bw  ;  but 
in  all  caries  the  estimation  of  the  capillary  refliijc  and  blood  pree- 
aure  wih   tell   m^  tbe  e.^act  condition   wJlli   whieh   wi-  have  lo  deaL 

THp  tme  thing  commnn  la  all  ramw  is  colbemla  auU  slow  capil- 
2JI 
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lary  Tefloi:,  and  then  the  conditionB  fall  into  tvo  groups  M^^^f 

B.&  the  hoart  faUfi,  or  docs  not  tail^  ^^^| 

In  the  heart  fptlure  group  we  have :— Excitement;  britrn^f 
maniti ;   Bjnoopo;    epiJepHy  (with  sadden  heart  failarf),  ^H 

Td  the  atfcjiig  IfPitrt  gnnip  we  h^ve : — H^ailhdie;  meniil  ^V^l 
picaaion  :  melanchoLa  (suicide) ;  epilepfij  (witt  high  blood  pmaun)^! 
oerebral  haimorrhagc,  ^M 

And  we  can  now  ai*e  nhy  wotnen  auffef  from  exeitrmciit  ift^H 
A  shock,  and  from  RayDaud's  dkeafiCr  and  girls  ttom  chortA.  iB^I 
why  thej  tenr)  to  fiuJTer  leas  than  mpn  from  depreBsion.  xikil^| 
and   i:erehra1   lirvinorrba^t.  H 

The  one  tiling  common  to  all  these  CDnH]tioo>  fl^hich  wt  tiH^| 
to  prevent  or  remove  in  ftU  cases  ia  colla^mia  ;  but  io  c«m  iH 
hyetpm  and  excitemont  when  the  blood  pressure  ia  low,  in  «J09 
of  the  capillary  refluj:  beiog  alow,  we  )iave  To  take  moaauw  *»  1 
atrtmgthen  the  heart  muAcle  aa  well,  as  wae  done  in  Air,  lifrpi*  ] 
most   iiiMrnctivrt  raw   hy  tlij^itala  ami   stimulaTilfi. 

T^bea  dors^lia  is  anothi-r   disease   tbe  exact   cauMtion  of  vbv^ 
does  not  aa  yd  aeem  very  clear,  but  it  ia  now,   I  think,  coi. 
that  it  is  a  defeneration  cf  nerve  atrueture   rather  than  dj>  au'- 
tion  or  inflammaiion,  and   some  obsetvera  are   certainly  looking  tj 
the  circulnlofy  aystem  for  an  9xj>lanalon   of  itpi  origin. 

My  own  nttention  was  directed  to  the  [mssibh-  reUtion  u(  l*bw 
to   the  circulation,   some   twelve   oi   fourteen   years  ago.   by  a  at*  . 
which   I   read   o\   (1   think   in   L^  Prmffi'^   McHictii   hut   I   haTV  l^| 
The  reference)  in  which   tabes  dorsalin   occ?urred  alon^   wiUi  vifVllP 
aortic  regurgitiition,  and  I   uaed  to  aak  all  my  frienda  as  a  raiiii» 
drum   what   \.'a»  the   pot^sible  conneetion   between  1oeomol»t  aUiii 
and   aortic   regurgitatioQ. 

The  answer  I  had  in  my  mind  was  hi^b  blood  preommi.  br 
hifth  blood  preafliira  ib,  I  Lelicve,  by  no  mcana  uncommoa  in  (oeo- 
motor  ataxia,  and  high  blood  preasurc  may  be  a  cause  of  antfia: 
regnrgitation. 

I  Lave  I'frtainly  acfto  wme  vwry  \i\^^t  blood  pressure  iu  vmaa  ol 
tabed,  but  my  experience  doea  not  enable  me  to  say  wlictlicf  1^ 
ifl   a   oonatant   concomitant  of  the  spinal  c-otd   ubanges. 

Some  of  the  conditione  wliifH  tubea  ia  known  1o  follow  &re  aot 
without  suggGBtivo  importanee  ;  fhua,  it  may  com<!  aft<>r  jiny  few 
or  acute  rheumatiem  or  pnenmonin.  and  the  relation  of  «iieh  '« 
pcidt-febrilb  colhtniia  and  ite  i^fleot  on  the  eireulaliun  need  ncl  b' 
repeated  here ;  flimilar  reault«  also  may  folb^w  over-faugu«  Of 
expoBuro  to  cold  or  damp,  and  laat  but  not  least,  sypbilii  it  jv4 
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the  very  tliaeaai?  wbich  we  loij^lit  expect  would  intensify  tlie 
va&cukr  efFecta  of  uric  add  coUjemitt,  for  obviously  u^ny  degenera- 
tion of  vascular  tipsuep  would  increafle  the  evd  efl«:tB  ,of  obatractive 
cclltemis,  aDd  wo  ghall  see  in  chapter  xL  tbat  eyphilU  has  pro- 
bably a  similar  (!fFaGt  in  Raynaud's  diaeaae. 

Thrn  a  fact  of  great  intnreRt  >ia«  bcf^n  pointed  out  by  Dr.  H. 
Uppenbeim.  of  BcHid,  and  others  [see  Berlin.  Klin-  Wocheiisch,, 
JSS4,  p,  G(Kt),  namoty,  that  mc|^rin]  is  u  ficqueot  feature  in  the 
previoufl  history  of  caaaa  of  tabea,  and  if  tabo3  is  a  result  of  high 
blood  preAsuTe  or  defetfive  circulation  we  have  heri>  a&  a  frequent 
fLutecedent  a  condition  which  is  certainly  aeaociated  with  coUffimic 
circal&ti»a,   thii  uric  acid   head^clie  itaelf^ 

He  found  the  hibtory  of  such  TieAdache  m  12  out  of  8-')  cuea  of 
tabeCf   10  of  the   VI  being  femjilea. 

Tho  migraine  is  f^oneraily  pr^^Bcnt  for  many  years,  but  often 
increasea   in   frequency  and  severity   before  the  onset  of  the   tabes. 

He  conj*lderft  thaJ  tnigrHinn  in  far  too  freijupntly  met  with  in 
the  lustorj  of  tabea  to  be  passed  over  aa  a  mere  accident,  and 
thrit  where  mL^iiine  ia  met  with,  and  it«  severity  lb  increasing,  an 
outlook  shou-ld  be   kept  for   the  early  signs  of  tabee^ 

In  Pr-  Oppenhoim'i  paper  there  is  ftlso  a  reference  to  one  by 
Dr.  W.  Sander  in  the  i**me  journal  {Berlin.  KUn.  Wochensch..  l8T<i, 
jj-  liSy],  whi]  niHkea  a  very  Himilat  remark  ua  to  the  reliitionpbip 
between  migraine  and  ''  dementia  paralytica  '^  or  "  paralytiHchen 
Geifitesstoruogen,'^  which  is,  I  tjike  it,  the  diaeaae  1  shall  have  to 
montion  a  little  farthtir  on — general  paralysis  of  the  insane. 

Here,  again,  tnigraine  haa  been  noted  as  an  antecedent  iu  ^  cr 
/j  of  all  ea.qp*!,  but  unlike  the  UbpH  eanea  the  Qtucka  of  puin  in 
the  heud  iua>  ce^^  before  the  more  serious  mental  di^euse  conies 
on. 

Now  apart  from  clearing  the  blood  of  uric  acid  by  diet  or 
drugs.  Iherc*  is  only  oae  reason  that  I  know  of  why  mi^ainc 
ftt4:acks  should  ceaee,  aad  that  is  heart  failure;  the  obstruction  to 
the  capillary  clrcnlation  continues,  but  the  pjiin  ceases  because  thf^ 
htiart  has   nif  longer  powor  to  keep  up   the  presoore. 

Tliifl  means,  then,  not  only  obatructcd  capillary  circulation,  but 
capillary  circulation  the  dilbcultice  of  which  are  doubled  ^ud 
trebled  because  the  heart  fails  to  keep  up  the  vis  a  lerga  which 
at  one  time  drove  the  blomi  through   th?m   fairly  welL 

Undi.'T  thetio  couditLona  it  aeeiim  absolutely  certain  that  degeno- 
rAtion  of  diiflictittj  nervo  etrtictorea,  auoh  oa  those  ol  tbe  oortfix 
of  the  btnln,  must  of  uMOfisity  «juue,  and  I  doubt  not  that  In  the 
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obaorvfttjon  of  Dr.  W.  tender  we  have  the  oOTwot  \ay  tn  ita 
uutujil  cflufifition  of  general  paroK-pU,  pamely,  dvfeotivif  nutntto 
and  ooQfiefjUiMJt  degeneration  of  delital*  nervn  atnu^tar^s,  nhirti  » 
always  extrpuicly  st^nKitive  to  a  proper  and  mritfUm  supply  4 
blood,  rapi-cially  vihcD  that  ftuppl.v  w  biad<Tt%i  hoili  ly  hbcW 
cftpJlarii'S  in  front  and  bj  failing  heart  povrei  behind. 

I  have  Beverat  tiroee  had  caaee  of  oo-t^ttlied  "sofUrutK  *i  (i< 
brain**  sent  m«,  and  have  found  exactly  fhM«  coaditiona.  uw^, 
heart  Fsdur^  la  people  who  for  ye&Ts  had  had  high  blood  |ifT*OT 
and  capillaries  obntnuritid  by  volU'inta  ;  and  in  such  cjivh  I  b*' 
done  more  or  lew  decided  good  by  fr^tiug  th<>  capiUoritt  fr« 
colliemia  with  one  hand,  while  J  Ptrengtttncd  the  heart  wjlh  tt» 
othet- 

To  BlT^ngthva  the  heart  without  freeing  Iho  capilUfira  «criM 
have  brought  bock  thn  migrains  tn  the  rjiof^fi  ohsrrvial  hj  & 
Sander. 

It   may   be   Wd    that   it   w   only  ic    a   ^maU    DumW  ol 
tJisca  that   hpaduchc   ia   met   with  ab  an  antfccii*nt ;   but  w» 
rcinombt-r    that    by    no    mcuna    every    one    thnt     bus    higli 
prcBBure   suffera   from   headache,   and   what   iTil4«rc«tfi   tuts  U  ikit 
BO  m;iny  raws  a  headache  whieh  wns  uodoubtod  evidenci  of 
blood   prewure   vhha   fuund_  nnd   protinbly   in   tnoat,   if  nnl  oU, 
thrre   wad   aat«cedeat   high   bload  prcsfure.   but   it   produced  W~ 
acho  only  in  aome- 

Anothcr  thin^  which  tcl]^  in  th<^  same  direction  k  lh«  inr^*^ 
^'hich  Dt.  Sander  pkces  by  ihc  ^ide  of  migraine  aa  a  cotfsi* 
Cknt«aedent,  and  in  my  experience  of  Bu(ler«rA  from  migimiv  ' 
mental  depreaaiun  with  high  blood  pres^urn,  eomr  aiamial  ■ 
uaomnia  xs  -^  most  constant  symptom,  and  I  have  lone  it^arM 
a  uric -acid- Fiee  diet  as  a  certain  outq  for  it. 

With  regard  to  tab^  we  mu«t  remcmbiT  the  anfttomf  lot 
physiology  of  the  rard  circulation,  rhftt  ir,  h  ?MTtod  on  iluoi^ 
confliiit-rablc  iengtha  of  amulj  vesMls,  where  prripheral  ohsiniiii 
and  high  blood  presaure  would  probphly  have  vcr>'  giott  dhcti^ 
slowing  the  Uood  atrcam ;  and  here  we  fi««,  prhapii,  a  Uixi0 
Uok  in  the  eonncction  of  tabea  with  aortb  reguzfi>itAtioB,  vhxk  T 
have  already  mentioned  ;  for  such  regdr^tution  mi||ht  acl  ffj 
mnoh  like  Ihe  lieart  failure  in  l]je  oerefcral  paralysis  W4^  htT*  bHi 
speaking  of,  and  greatly  iucr^aee  tbo  ciiruialion  dilBoftltHi  A 
f^crtain  portions  of  the  cord. 

Nor   ifl    the  fuot  that    the   degonoration    in    tabes   ia   Imilid  *■ 
certain  definite  tracts  in  the  cord,  a  bar  Ia  tuch  circidatorr 


UENTAI.    DiaUABEt    PATIOUQ    ASD    B7NCOPR 


357 


of  the  degeneration ;  for  ia  oU  auch  oomplcx  organs  tbcie  muat 
hv  aome  parts  in  which  tho  capiUary  circulation  is  carriod  on  with 
greater  dillicultiea  than  elsewhere^  and  these  will  oonaequently  be 
the  fifBl  lo   feel  tUo  streaa  of  kmine. 

I  htkve  certtuoly  scea  ot\g  or  twn  oaaen  m  vhit^li  pareais  ol  the 
lower  extremitioa  appeared  to  be  aasociatcd  with  alight  hftirt 
iailure  ul  a  euculrttion  ubtjtrtictcd  bj^  celUcmia,  and  in  at  least  one 
oi  these  cases  the  ejmptoDie  were  markedly  worse  in  the  momi&g 
hours  for  reasons  which  will  now  be  easily  understood  (see  aIao 
Dr.  HaQilaon'n  raae   in   chapter  siii.). 

T  suspect  also  that  some  uaaes  of  temporary  toas  of  power  in 
ti&e  legs  Frurr  severe  moatal  shock  have  a  similar  ciiuttatiua  (For 
BhtMlTT  la  ^VQ  know  in  the  case  o£  cboreUt  Uravcs'  disease,  &c.,  i^ 
u  cause  of  collo^mis,  aod  oolhemia  may  aoon  produce  beort  failure, 
temporpry  or  permanent), 

Witli  riigard  to  funeral  parulyKia  there  Is  this  further  point  of 
intereBt,  that  it  is  col  oui^omiDoiily  found  in  aasociation  with  tabe,B^ 
and  that,  ae  is  the  ooao  witli  tabf^a,  tbi^ra  ia  bat  little  to  negativo 
tbp  po^sibihty  that  it  id  oeiieritinUy  a  degeneration  of  nervous 
tls«i«i  Caking  origin  in  oiroulation  and  voacukr  changea,  aoch  as 
stasis  and  ihrotobosis,  as  seen,  for  inatanctf,  in  the  retina  in  the 
hi^h  blood  pressure  conditioiiG  of  iDigraine  {see  referenced  on  p' 
223). 

Thifl  pathology  enables  us  to  see  also  why  tbls  disease  ia  ao 
often  the  sad  ending  of  men  of  great  mental  power,  for  it  is 
preoieely  the  most  delicate  oortic^  tissues  with  the  tin  est  mesh 
work  of  eapillariea  that  will  be  moet  affected  by  the  circulation 
latlnfe,  «nd   will   moet  quickly  degenerate  in  coneeqnence. 

In  con  nee  lion  with  this  dif^ense  there  is  the  further  point  of 
intercHt  that  its  curve  of  annual  incidence  in  Paris*  as  given  by 
Mr.  Havclock  Ellis  (prev.  refj,  hii9  a  njaximum  in  May  and  June 
corresponding  very  closely  with  the  maxima  *>i  the  curves  of 
inaanity  and  suicide,  and  the  Urge  uric  »ioid  exeretion  of  early 
summer,  to  wliich  I  Wve  already  referred  on  p.   15ll- 

This  seaaunal  rflutJon  of  suioide  1  have  already  dealt  with  at 
great  length,  and  what  1  have  said  us  to  th^  oausatiou  of  mebtu- 
eholia  and  mamn  muy  oxpl&jn  the  similarity  of  the  insanity  curve, 
whdo  tlje  very  great  similarity  of  the  general  paralysis  curve  in 
Puris  ia  hardly   likely   to  be   a  mere  accident. 

For  a  record  of  the  euggeation  that  highly  ciitrogeaouB  foods 
{for  which  1  should  be  Inclined  to  read  uric-acid-contaiuiiLg  foods) 
hftvo  on  ioflnonco  on  the  causation  of  general  poralysia  quite  apart 
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from   ej^philie,   see  Dt,  W,  Ford   RDberUon   in   the   Brititi  MrM 
JouTfl/il.    VJiOl,   vol.   i.,  p.    UM>2. 

I  give  tlirst;  IhcIb  fox  wtat  tlie/  &rc  worth  ftod  Ui  rJn^ili^PM 
the  Auggoetion  I  havu  already  made,  that  m  oM  fvnctioul  oA 
organic  disenfltH  of  nerves  and  nerve  ocntrea  of  obeCiiTo  uricm,  I** 
capillary  reflux  aud  Xha  blood  pressure  aboidd  he  tnvrsltgiiM,  in 
when  they  are  fouod  to  Jep&rt  from  the  normal  should  be  va^ 
fully  treated  with  a  view  to  reproduce  the  normal  coortitidiu  O^ 
tt&t  the  elTecta  of  the  oirculation  thangea  oo  the  diaease  ;  aoi  *■ 
future,  1  think,  is  very  likely  to  ehow  th*  t  *ith  true  tBU»W|> 
of  causation  eomcA  true  power  of  control  and  prevention. 

So  far  wti  havtt  been  talking  of  dopresaion  or  fatigue  nf  (ru»i 
but  T  hplieive  that  fatigue  of  body  has  a  aimila.r  if  not  idvnhrtl 
paiiantion.  If,  &e  we  know  well,  bodily  fliitrngth  anil  |>owK 
euduriiuce  ate  increaspd  by  druga  like  opium  and  cocain*',  ■! 
produce  a  free  circulation  and  mctoboliam  in  the  nervp 
and  m.  the  muBolcs,  thco  obviously  the  conditio aa  vhich  hioli 
tho  cireulatton  and  diminiah  the  metabolism  in  th«M  mtpoiiai 
structurflfl  will  produce  fatigue  of  body  as  well  na  dfpnrnos 
mind. 

Aa  a  good  deal  hafi  botu  wtltten  ou  thia  eubjoct  it  mij  ^ 
interest  to   go  into   it  further,  and   it   will   form   abo   a  iJfubd* 
what  I  shall  havi?  to  aay  about  the  more  important  eflecU 
ooid  on   CDetbbolism   and   nutrition   in  future   chaptNs, 

Now  I  pointed   out  a   gooi^   many   years   ago*  the  fact  tint 
fall  of  uiiu  acid  excretioa  brought  about  by   the  adininiaiiatioD 
an   acid  was  nlmoat   always   ftcoompani^d   by   a    rise   in   tbc 
lion  of  uroB- 

But  owing  to  ignorance  in  other  directioni  and  1o   whit  I 
regard   as   the   erroneous   obfiervatioiu   of  others^    !  gave  trhflt 
probably    a    wrong   explanation    of    the    fnot,  and    i»lheraifir   [^w| 
[^uinph^ti^ly  U.1  a|>preciaC.e  the  importance  of  my  obsorvatioa. 

Since  that  time  T  have  found  out  that  uric  aoid  i«krB  ^ 
mouth  is  not  converted  into  urea,  but  ia  in  due  lime  txcrd*d  ** 
urie   acid   in   the   urinof   (soo  figa.  2i  to  'JO). 

And   aJflo   that   whllo   a  marked   fall   in   mt'ic   aoid   ii 
accompanied  by  ^  rise  of  urea,  a  marked   rfao  of  uric  arid  b 
Ciiinmonly  arctjmpaiiied   by  a   fall  of   urea. 

It  was  only,  however,  further  on  in  working  at  the  phjiiokiff 


•  Jottrrutl  of  Physiolcgyt  vM-  viii.,  p,  216. 
+  Ibid-t'ni.  Jiv,,  p.  167. 
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ftnd  pfllholngy  of  ffttiguc  ihat  I  appreci&ted  aomethiEtg  of  the  real 
b^ftriri^  und   unporUnce  vi  my  previous  obaervationa. 

As  y-a  shall  ace  bnd  as  1  poioletl  ouL  ia  previous  t-dititrofl,  the 
effect  of  crertiae  la  to  luwi^r  the  aoidity  of  tho  urmc  owing  to  tho 
iucreaBcd  e;sorotii)n  ol  acide  by  tke  akin  Lu  porspiration  \  tbe  fall 
oi  acidity,  ot  more  accurately  the  increaaed  alkalinity  of  tho  blood, 
allocs  tht*  pjiR>4agB  of  an  ^xcesA  of  uric  acid  through  it^  and  thia 
is  uc^^ompnnieil  by  a  fad  of  urea  and  the  presence  of  more  or  less 
niarK<^d   tceliaga  of  fatigue. 

Here,  thfiO,  13  tlic  physiology  of  fatigucL  di^prcsaud  and  doficient 
ciroaLation  in  the  xnuficie  and  nerre  tiaaues  owing  to  exocaa  of  uric 
acid  in  the  blood;  and  tbia  la  obviously  th«  e^pUaation  of  the 
great  disinclination  for  bodily  and  mental  p-»:errion  which  accom- 
panicE  the  urio  acid  headache,  or  mental  depresaion  due  to  thn 
same  cau&e. 

We  can  aow  ace  and  undertitfind  that  fatigue  with  ita  raided 
blood  preeaure  and  alow  capillary  rodujc  la  the  physiological 
epitome  of  all  defective  combiistion,  and  the  fall  of  the  urea  iB 
tfaf^  flign  ol  the  defective  iQetabcliara  of  albumens. 

Prolong  tbia  colUemijt  and  defective  combuation  over  days  and 
wccka  In  phice  of  haurs  and  kt  it  aSoct  apecially  Lhr  alhumeiu, 
aod  you  get  cot  oidy  a  fell  of  urea  but  ao  ciorction  of  uncom- 
busted  albumen— albuminuria  or  Bright's  disoesc ;  let  it  affect 
epecjially  tke  oarbohydretea  and  you  got  glycosurb  or  diabetaa,  or 
let  it  afleet  apecially  the  fats  and  you  get  obesity  which  la  very 
oftf^n  combined   with  mors  or  \&as   of   the  other  two. 

In  Htudying  fatigue  vc  are  thus  aurveylug  the  pathology  of  all 
these  failures  of  coinbuation  in  epitome,  and  the  high  blood  prca- 
sure  and  alow  capillary  reflux  common  to  them  all  arc  the  aigna 
ol  what  le  going  WTong  la  the  tissue  metabohr^m,  and  the  tiasua 
metuboliam   ia   upaet  becauae  the   capillary   circulation   la  defective. 

But  if  Fatigue  i^  thua  due  to  the  prp^nce  of  cxcefe  of  urie  acid 
in  [he  blood,  and  If  opium  and  cocaine  can  for  a  time  abolish 
fatigue  by  keeping  the  blood  olear  of  uric  acid,  it  follows  that 
fatigue  wilt  be  abaeot,  or  very  sbght,  so  long  as  uric  acid  ia 
abaent  fruoi  the  blood,  no  matter  what  mctliod  is  adopted  for 
bringing  about  this  mult. 

And  aa  there  are  plenty  of  ways  of  keeping  the  blood  clear  of 
uric  acid,  it  follow.-*  Iliat  there  are  nh^u  plenty  of  ways  of  prevent- 
ing fatigue  beaidea  the  uao  of  opium  oi  cooainej  or  any  dniga 
whioh  act   in  the   aatne   way. 

Upium  and  cocaine  keep  the  blood  clear  of  uho  acid  by  r&iBing 
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the  acidity,  they  thiis  counteract  tt^  effects  of  exercise  and  pre- 
voat  tlie  blood  btcoming  u  gotri  aolveni  trf  urit^  elci'I  ob  ita  rebtilt^ 

But  there  ia  obvioualy  another  way  of  keeping  the  U1o<k1  clt*c 
ol  uric  ecid  uudor  tbcAe  oonditmofi,  namely^  by  prcvicuely  cleariug 
out  by  meaofi  of  sulveats  all  the  urii^  ocfd  available  to  be  got  into 
Bolution  by  the  ming  alt^Linity  of  the  blood  nhioh  the  CKeruise 
prodiicea. 

Now,  the  moHt  powerful  sohcnt  tuid  exuretaut  of  utio  acid  la 
fialjcylia  acid  or  one  of  ita  »Its,  and  if  th<Ma  are  giren  for  four  t^ 


Fio.  46.— Efpectth  of  KicKRr-iS£  ow  tut  fcstcasTiOK  OF  Unic  Acio  abp 
Ubka  (Mohniwo). 


fivH  duyfi  before  the  eierciee  hi  taken,  hd  £ti  to  sweep  out  all  the 
uric  acid  available  for  Bolutton  in  the  blood,  and  if  the  djug  ii 
left  of  on  the  day  that  the  exettusc  is  tekcB,  aome  very  remark- 
able   results   aro   obtained. 

Fa»t  of  fill  ther^  ia  a  f^reat  fall  in  th^  excretion  of  uric  acid. 
wh^t^'h  nlwuyj4  oct^ura  after  aalfrylatPB  huvi?  been  talfen  for  a  ffw 
dayn  and  Ivii  oS.  ao  that  thure  \s  nbjiolulely  no  uric:  tiokl  to  come 
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through  the  blood  ah  the  reBult  of  the  ridng  nlk&iinuy  of  e<ci^rpiHe 
and   perfiplration  (s^e   fig.   8). 

And  with  this  condition  of  thingn  th^re  i*  almitat  ooraplete 
ftbaeuc*!  of  fatigue,  even  with  the  moat  severe  exeroiao  and  the 
taosl  profuBo  perspiration,  and  miiecLo  powar  ^nd  enduriLDcc  Appear 
to  be  increased  a.t  least  jO  per  cent,  ;  and  further,  th^re  is  this 
remarkHbl*!  re^ilt,  (hat  whereas  with  the  plus  excrelion  of  urici  acid 
in  ordinary  exercise,  tliere  goes  a  great  fall  of  uraa  followed  hy  a 
rise  bexb  day,  ttt're  is  either  an  imn^eiiiatc  rise  of  urea  or  oaly 
14  very  alight  faL,  in  the  ooae  of  tht  CTeruib?  uadertaketi  in  the 
absonoo  of  uric  aeid  from  the  blood,  in  whioh  caee  also  fatigutr  h 
more  or  lose  fib^ent. 

It  appears  to  me  that  in  these  Facts  we  havn  an  almont  abeo- 
Lutely  complete  ilemonFitration  of  the  f^normoua  influenee  exertad 
by  uric  acid  on  the  metabolism,  nutritioii  and  functioji  of  the 
whole  body,  and  vve  have  alao  a  complete  explanation  of  a  point 
in  physiology  whiuh  has  been  much  difiputed,  viz,,  the  mQueuce 
nf  exercise  on  the  excretion-  of  urea. 

f  Hhall  niiw  give  a  few  figures  1o  illustrate  the  thief  points  1 
have   meatioued. 

Id  fig.  4(j  ia  shown  the  effect  of  three  hours  of  bicycle  work  in 
the  a.m.  hours,  und  the  r&aiilt  la  a  great  fall  in  the  exuretion  of 
urea,  viz.,  57  gra.,  followed  by  a  rise  next  day  of  78  gra.  Take 
the  fall  from  the  riae  and  th«  result  of  the  two  days  is  an 
incrpasod  excretion   of  urea  amounting  to   ^1   grs. 

Note  further  that  uric  acid  lb  fairly  high  above  urea,  fu>  that 
probahly  4  gis.  of  it  passed  through  the  blood  on  the  day  of 
exercise. 

In  fig.  47  ia  shown,  in  contrast  with  the  above,  the  eflccta  of 
three  houre'  bicyeb  exercise  in  the  p.m.  houra  of  the  day  ;  the 
amount  of  work  done  in  the  two  cases  ia  aa  nearly  as  possible 
tdentJcaL 

Here  we  see  a  full  of  only  Hfi  grs-  followed  by  p  rise  of  (lO  gre. 
next  da>y,  and  subtracting  the  former  from  the  latter  we  get  a 
rise  of  2i  gra.  of  urea  as  the  retail  of  the  two  daye,  so  that  white 
the  amount  of  exertion  waa  ojs  near  as  possible  the  same  in  both 
figlir««,  the  resitlting  increased  excretion  of  urM  WW9  the  some 
a]]  but  ."S  grs.  The  point  which  these  ftgurea  are  intended  to 
iUaal.ratG  is  that  for  the  same  amount  of  exercise  thr  fall  of  urea 
that  reeuita  ia  greats  when  the  exercise  is  taken  in  the  a-nii  hours 
than  when  it  Le  taken  in  the  p-ra.  hours,  and  that  this  is  due  to 
the  fact  that  there  i^  generally  more  uric  aeid  available  for  solution 


ia  the  blood  in  Ui^  a.m,  houra  than  in  tlio  p.ia.  houra  (ae©  H^.  J, 
2«  and  3) ;  for  w?  sball  preaently  sije  tlmt  the  fall  of  urea  that 
accompanies  exercise  and  fatigue  is  tiutirHl^  dHpeodent  on  the 
amouct  of  uric  »<:id  in  llie  bloinl.  Hud  that  the  amount  ol  f^iigue 
produced  by  any  given  estMciae  variea  abnolutely  witt  the  fall  of 
ur^a,  aad  is  also  tLcrcfnre  dependent  on  the  amount  oi  uric  acid 
in  the  blood- 

And  thia  is  no  chance  i^Hult  of  a  aingl«  eiperiment,  for  I  have 
been  working  at  these  poinU  for  several  yeara,  and  h  vra«  the 
remarkaMt  fall  of  urea  that  aiwaya  accompanies  t^xBrciBe  m  Ihp 
a,m-  hourR  that   Hrat  drcW'   my   atteutiun  to  the   subject. 
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Tie.  H. — EpTButB  OP  lixaaoisK  ow  thu  EnoaffiTiotf  of  Daic  Aooi  ako 

I  will  mt^rely  remark  in  thu  conuection  that  Dr.  Vaughan 
Barley  has  pointed  out*  that  less  muscular  woik  caa  be  done  at 
\)  ft.m,  than  at  11  a.m.,  and  that  muacle  power  rises  from  &  to  11 
a.m,,  Jind  that  there  iu  aJeo  n  notiiblo  fall  in  muBcIe  power  at 
4  p.m.  And  it  is  a  remarkable  fact  that  there  is  generally  iDor« 
uric  acid  punaing  ihroogh  the  blood  bt  9  a,ra.  than  at  II  a.m- 
and  about  4  p.m.  there  is  generally  nlao  a  (empurary  riae  in  the 
e^rretion  of  arie  acid  faJtonujou  alkaJiue  tide,  eee  fig.   1). 


■  Lfl'iM/,  laflln  vol.  J.,  p.  1199. 
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A^aln,  1  think  that  almost  ovopy  one  must  have  made  tbifl 
clinical  obBerv&tion^  that  ckilir^n  are  often  dull  and  bc&ry,  and 
disincHnpd  for  both  mental  and  bodilj  exertion  in  thn  a.m,  hoara 
when  much  uric  acid  is  passing  tliraugh  the  Wood ;  wUilt;  the 
same  cliJtdreii  arc  Uv?Ly  and  bri^lit  and  c&a  hardly  be  rcetrained 
in  the  p.m,  bour^  when  there  \s  but  littlf?   uric  acid  in  the  blood. 

A  pnori  one  would  ospofit  thnt  the  fj^cte  would  be  exactly  the 
reverse,  for  in  the  a.m.  hours  the  child  haa  juet  been  refreeihed 
bv  ft  long  night's  reat^  And  in  the  p.m.  houra  it  hnH  home  the 
burden  and  beat  of  tlie  day ;  but  there  is  a  great  diSeience  in 
this  re»piK!L  between  thode  who  take  fleah  and  te&  and  thoae  who 
abElain  from  tbcm,  the  Utter  boing  markedly  bright  and  freeh  in 
tike    mornin;^   hours. 

We  Bee*  then,  that  in  physiological  oonditioua  tiKeraise  under- 
taken  in  the  a.m.  hours  generally  causes  great  fatigue  and  a  more 
marked  and  decided  Fall  in  tbt;  cTti^retion  of  urea  tban  similar 
eiercise   undertaken  in  the   p.m.   hours. 

We  shall  now  ace  that  if  measorea  arc  token  to  keep  the  blood 
clear  of  uric  acid  during  the  exercise  it  will  be  aecompaoied  by 
little  Of  no  fatigue,  and  will  aUo  produce  little  or  no  fall  in  the 
ficretion   of   urea. 

1  have  ulready  referred  to  the  action  of  opiurUt  and  to  the  fact 
that  it  clears  the  Llool  of  urio  acid  by  dlmiaiahing  the  alkalimlj 
of  the  blood. 

Now,  the  action  of  opium  in  pievcbting  fatigue  is  so  nell 
known  that  I  wished  to  give  a  figure  showing  its  eSecta  on  the 
flxerefion  of  urea  and  uric  acid  in  myself  during  exercise,  but  I 
wuB   met  by   thia   dlThculty. 

My  diet  is  one  in  which  milk  i^  almost  the  only  animal  food, 
and  I  further  consume  a  cooaiderable  quantity  of  fruit,  and  the 
result  ia  that  I  have  a  targe  introduction  of  alkaUno  basor^  and  hut 
a  amull  introduction  of  acids  and  acid  salts  suuh  aa  the  sulphur 
and  phosphnruB  and  the  phosphates  and  sulphates  of  animal  tissue; 
the  consequence  is  that  the  acidity  of  my  urine  is  muc^h  lover 
than  thai  of  those  who  eat  ordinary  diet,  and  the  alkalinity  of 
my   blood  probably  muoh  greater. 

Uenee  1  found  that  opium  (in  saeh  do«es  as  I  cared  to  take), 
had  comparatively  little  effect  on  th«  acidity  of  my  urine,  and  as 
it  thus  affected  the  alkalinity  of  the  blood  bnt  slightly,  it  failed  to 
clesi  the  blood  of  uric  acid,  and  also  failed  to  pieveub  fatigue  and 
a   faU  of   urea   when  exeroise   was  taken. 

It  may  be   objected  that  the   rise  of   aoidity  ia   fig,    15   b   well 
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m&Tked,  but  thifi  vaa  obudned  some  years  ago  wb«ti  fflj  dli 
contained  somi^  Auimal  iif*»\t- 

1  tbcrefnre  tumed  tLside  uiil  BeLtwt^fl  a  dmg  mhkii  octal 
peadrntly    of   acidity    and    dcftred    tbe    blood    of    uric   Mid 
mertiUTT.    though   other   metale,   ae  copficr.   ainc.  fiilvnr,  »o 
done  equally   'nelL  and   1   have  no  doubt   that   the  A<etioa 
met4klB    in   forpiing    inaolable   compound*    with    uno    mcid 
for   the   HO'CsUed   ti^nic    e Sects   ot   Ninall   dcwea   oJ    thaw 
their  baits.     And   bht*  Kctioa  vf  all  thi?ae  aietala  t«Q  diow 
and   quickly   demonatrated   by  thrir  eHcct?4  on   tt«   cftpHlaty 
otod  th<r  blood  prepare,  And  on  the  temperature  which  the 
tion   controls. 
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1  httvi*  pointod  out  thut   the  urAti-s  of  merDnry  are  ii 
and   fig.   4S  showA  iu  nlTect  in  tbe  form  of  cflJocicL  on   Ui4 
tioD  of  iiren  under  exercise,  and  we  see  that  th«re  i«  an  mun 
riae  of  urea  to  l>liv  extent  of  ^3  gr£.  followtrd  by  a   fnU  acit 
aod   with  thU  nse  of   urea  tbcrt   was  not  ouly   abaciue  orf  Ci 
but   a   f<feli]i,e;  of   increased   musck   power   amJ   ruduraAec. 

But  there  are  other  ways  of  keeping  tbc  blood  oleac  ol 
arid  bf^iden  giving  mercury,  opium,  oi  other  drupi  whtth  di 
or  ijidtructly  diminish  th«  sotveot  powen  of  tht*  blood  far 
icid. 
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And  pprhapa  the  best  v^y  to  accompliBh  ihia  is  to  take  :l 
connie  dI  SMlicjlale  of  sikIh  Jur  four  or  five  d^ys  before  llie  day  ou 
which  the  exercise  ifl  to  be  Uiken,  and  then  on  tbt^  du^j  uf  e^ercue 
slcp  the  drug ;  the  result  is  that  uric  acid  falla  very  low,  gcQcrtJly 
considerobly  bdow  urea,  and  there  ia  little  or  none  lo  pftsa  through 
the  blood,  and  under  the-ac  condltioDa  fatigu«  ia  for  many  houra 
completely  abaenl  even  in  spite  of  severe  exertion  *ith  perApira- 
tion,  and  the  day's  e.\<:retTon  of  urine  shows  tbat  there  ia  aIao 
little  or  no  full  of  urea,  or  tivcn   &  rise. 


Pjo,  49. — Sff&cts  of  ExBaciac  on  the  ExcAETioff  oe  Uuc  Acu?  auxj 

U&V4  ATTEB  A    COCBBE    OF    SiJJCVLATi:&, 


Pig.  -ly  tihowE  the  effect  of  flome  Bxeniiae  tjikeu  the  diy  after  & 
dose  of  salicyUt^,  whic^li  bod  caascd  a  very  large  cjtorction  of  urro 
apid ;  on  the  day  of  cxeroiso  the  uric  aoid  fell  greatly  and  was 
alightly  below  uroa,  and  with  tbis  thore  wa«  an  Immediate  rise  of 
urea  1f>  the  i^vtent.  of  about  VJ  ^r».  roUovi<ed  by  a  fall  next  day. 

I  have  mode  HJiailBr  experiments  oa  rumerociK  occasionA^  buT 
sbulljonly   shortly   mention   my   reaulta  in  one  more. 
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On  ttfl  lOth  of  June,  no  rirugfl  having  been  Ulcon  for  Mv<:irttl 
days,  I  rode  3d  milea  on  &  bicycle,  tbe  exerciae  beginning  about 
It  SL.m.  and  tending  about  5  p.m..  with  a  con^id^rahlr  rest  in  thu 
pftdy  imit  of  tbe  ftltflrno*»ns  This  proiliicwi  a  lull  of  urea  =  i*i 
27  gre.,  follow^  by  a  riae  of  52  grs.  next,  daj,  and  the  same  nav 
wa»  maintained  on  the  foUouing  daj,  though  tbifi  vraa  pi^rtly 
ucconntod   lor   by  further  catrrcise. 

On  the  24tb  of  June,  after  a  four  days'  course  ot  salicylate  of 
Hoda,  and  tbe  drug  bavlng  bb«D  left  off,  1  rode  at  about  the  eame 
hourti  of  th"^  day  45  miles  on  a  bicvcle. 

Tbe  daily  curycH  Bbow  uric  acid  decidedly  below  urea  and  a 
fall  of  urea  equal  to  18  grs,  foUoiscd  by  a  rise  of  '2'i  gra,  next  day 
and  TO  gra.  the  day  a  Iter, 

My  notes  show,  ho\^'ever,  that  on  the  day  this  ?xerui&e  w^s 
taL-en,  my  food  wns  unfortunately  deficient  for  at  Icafit  one  maal, 
owing  to  my  having  i^ccidentnlly  left  bebind  part  of  miy  aupply. 
and  but  for  tbra  1  think  that  there  might  have  been  no  ftM  cd 
ureA  OD  the  day  of  eAerciac,  and  a  greater  rise  on  tbe  day  that 
fglloved  it-  Ab  it  19,  hoveA^er,  tbe  difEerenee  between  a  fall  of 
27  grs,  for  Jili  milas  and  a  fall  of  IS  grs.  for  45  miJe*,  le  ftufli- 
niently  marked,  and  on  the  4fj  mile  day  there  was  little  of  no 
fatigue  in  flpite  of  severe  ex«rciae  and  perapiratron,  till  auppUes  of 
food  began  to  run  short, 

J  have  also  been  told  by  Dt-  W.  Eidd,  of  Blaekboath,  that  be 
has  had  somewhat  Bimilar  onperience  with  salicylateB,  in  that  having 
taken  theau  druga  fvr  eevurul  day^  for  urEe  acid  beadachea  from 
wbioh  be  suffered,  he  wan  mirpHned  to  find  that  be  was  able, 
though  quite  out  of  training,  to  ride  45  milea  oa  a  hivycle  with  uh 
much  or  more  eaae  than  he  had  previously  been  able  ta  ride  2'J 
miles. 

There  is  ono  further  way  in  wbieh  the  amount  of  uric  acid  in 
the  "blood,  or  avaibible  for  aolution  in  it,  ean  be  diminished,  and 
that  18  by  diminiHbing  the  dail)'  introduction  of  iiiic  aoid  (^e 
JoittntU  oj  Phasiolotjy,  vol-  Jcv.,  and  Brii.  Mai.  Jqut,.  December. 
1B94J,  and  this  is  an  eJipBrimeut  which  ia  constantly  being  per- 
formed for  UH  by  others ;  I  refer  to  vegetarian! &m.  And  in  th(* 
second  edition,  p.  It)?,  1  have  referred  to  tb^  fjir't  that  in  a  long 
diHtaDce  walk  which  excited  some  interest,  and  which  ra  iiietitioni?cI  in 
thi*  Lartcel  [13^3,  vol.  i.j  p.  1391*),  the  wianf?r6  out  of  a  large  number 
of  coinijelitors  were  voget-ariana-  I  have  also  quoted  in  **  Diet 
and  Food."  fourth  edition,  p.  SS)  another  remarkable  inatanec.  of 
which  the  boftdiug  in  the /M^y  A<?'<*  waa  **  Meat  tat  ere  Walked  03 
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Their  Lege/*  and  I  believe  there  niwd  be  no  difficulty  in  ropeatLng 
This  reflult :  those  on  a  uric-Hciii-frGt  di<?t  can  always  walk  iniiat- 
(*alr«rB  And  tpa-drinker^  of!  thnr  ItgA,  for  the  ri^aiioaa  I  iini  her*^ 
giviog  in  detail  (eee  also  ''  Muai^le,  Bmin,  and  Diet,"  by  E^  H.  Mile«  : 
Swan,  Sonneoflchein  and   Co.,   Londoo,  ltrt)0). 

And  in  thie  country  also,  though  vegetarians  aro  quite  insignifi' 
cant  as  to  numberH.  thsy  arc  not  very  rarely,  I  tlvint,  seen  in  the 
front  of  eompotitions  in  ^nduraneo  ;  and  many  of  their  r^cordii  in 
recent  yeflrs  are  very  rpinHrka-ble,  fltid  fall  for  l"ht*  cnreful  study  of 
thoae  who  arc  still  deluded  by   meat. 

It  ia  pteciaely  tn  thi:  long  distance  that  the  Absence  or  relatiYe 
absence  of  uric  acid  from  thi.-  blood  tclla  :  the  lacAt-cater  will  do 
very  well  lor  hall  an  hour  or  even  ett  hour,  the  rolativoly  low 
alkahnity  of  hia  blood  sulficeR  to  keep  it  pretty  free  from  uric 
tocid  for  that  time  in  spite  of  the  eii'rciau:  but  oner.  h:s  alkiilioify 
rises  decidedly,  the  inevitable  ci>lltemiA  results,  and  be  In  Ihen 
(juickly  outpaced  by  the  vegettinan  competitor.  Of  course  training 
counts  For  sDmcthin^,  aud  one  lA  the  eHects  of  traiuing,  tj^..  of 
TCf^ulikted  daily  exeTcise,  is  (o  provide  for  a  frco  i^xcretion  of  uric 
acid  more  or  l«fi!4  every  day  ;  &o  that  the  man  u'Uo  m  in  training 
will  not  have  so  much  uric  acid  in  his  body  an*)  available  for  solu- 
tion in  bift  blowl  as  the  mnn  who,  being  im  Jhe  Hanie  diet,  elarts 
for  his  race  without  any  training,  direct  from  sedenUry   work. 

But  those  whcj  have  been  accustomed  to  the  stiniukitioa  of 
fknimnl  Sesh  and  have  mintukeu  thiu  etimuhitEon  for  strt^ngth.  have 
evidently  the  greateat  ditHculty  in  believing  that  iinyotiE^  can 
possibly  be  Rtrong  and  fit  for  exertion  on  any  other  diet;  tliua  a 
paiient  cf  mine,  whose  life  wtis  sedentary,  had  a  beef-eating  friend 
^^taytng  with  btm  wlio  prided  hiin^elf  on  his  w^Lking,  and.  to 
eacfbpe  further  ch*£E  on  diet  matters,  my  patient  accepted  his- 
t'hallenee  to  have  »  good  walk  ;  the  result  was  tkat  my  patient 
wallced  him  off  his  feet  with  conipjrative  eatif.  und  whf^p  some 
2(1  mi  tea  had  been  covered  the  hep  f -eater  acknowledged  that  he 
wiis  tired  and  did   not  oare  to  go   any  further. 

And  Piofessor  W indie,  of  Birmmghara,  told  me  when  he  bad 
been  on  diet  about  twelve  months,  that  75  au]e«  on  a  bicycle, 
half  of  it  against  a  strong  bead-wind,  did  not  buffrce  to  produce 
latigae,  and  that  in  fact,  in  hia  experience  just  aa  in  my  own,  lhi> 
old  severe  fatigue  compelling  an  immediate  r&«t  at  nil  eoHt^  whk 
now    unknown. 

Jn  my  own  esipericnce.  abo.  exposure  to  heat  during  excrct*)e 
)\hn    now    comparatively    little    effect,    inetead    of    ])roducing    utt«r 
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(!xhau0tioii  and  a  epcedj  brcakdowiir  it  nther  imprara  i^ 
and   does   tiot    int«H^re    with    enduraiwe;    in    old    dav«  it  qs 
pjoducfid   sDoh   exUnfiivt?   find    sevi^K   c<tUiemm    thftt   funfctf 
Itecaino  impoasiblc,  but  now  there  \«  tio  material  for  «ueh 
and  aay  little  uric:  acid  BtiU  Ji^ft  has  it«  solubilltr  impivrnl  bf 
hf«1.    ^o    that    coUajmia    ia    pr? vented    bj    thJA    EbiftFvd   of 
produoed- 

Xnd    under   tbese   tcuditions   exerciiw   in   not   now   areott] 
hv   a  ^cftt   fall   in  the   exfretioc   of  urea^   ^n<^   wastv  prodo-i*  tf* 
At    once    rpmored    from    the    iDUBi;]eB^    bo    that    thvy   «n  iFi.'  > 
coutmue    tho   productLon   of    force   almost    indelliiitplT   if  .li 
ore   supplied. 

Further  inatancea  of  the  wme  thing  were  biou^hl  into  p^^ 
promiaeQCe   in   the   daily    pnp^rs   during   the   war   bctwfn  'l\ 
and    Greece ;    one    could    HE?ar(7e1y    opeu    a    pap«i    ivilhuul 
reports  from   the  siiTgeons  Df  the  woDderftil  vitaliTy  of  thp 
of   thrir   powers  of   euduraiLCe   without   food,   of   their   tiihcuu 
morohiaii^   afttir   tht^   rc^ceipt   uf   serious   ^-^ounds.   &nd   Io^^h  bm 
least,  of  the  way  in  whioh  they  r^coTer  Aod  their  woosdaM' 
that  with  them  it  is*  nut  a  matter  of  »ha^  I  recover  op  thtHh 
hut  shall  T   be  well  in  time  for  the  nest  battle  J 

Here  the  free  capillary  circulation  so  efisentiftl  lor  thf  rnpti 
wounds,  which  English  aiir^ons  have  to  produce  vriih  n^M^ 
posHCBBod  by  the^e  Tuike,  not  only  for  4b  fvw  houTB  whiir 
the  inHuuncc  oi  a  drug,  but  evoiy  day  and  all  day  from  M' 
old  Bge  ;  and  for  timibir  reeords  in  the  n^cdical  pap^ft  vk. 
olbers,  the  lihri^h  MfiAU'td  Joartuil,  18^7,   vol.   L»  p,   X'lVX 

1  have  absolutely  no  doubt  that  this  n::hagnificent  Tmirinao 
power  of  eodurauce.  tbiH  rt^aifllance  to  depreaaion  and  aIlvI  ^' 
injury  is  due,  aW  entirely  due,  to  the  complete  ab^i^oc  ol  ^"'J-' 
whioh  a  uric- ao  id-free  diet  can  alone  produce. 

If   a   flesh-eater  potis   two   h<>urB  longt-r  than   usual   witl.  ''  ^ 
fogd   he   gets   roUjemiii ;   hencfl   the   staving,    "a   hun^^   mi- 
autfry   man  "  ^   but  m  the  abspnee  of  colhetnia   mnch  work  ah  ** 
done   fdstiuf^. 

And    yet    eimiUr    dcmon^trationa    of    magnilict^iii    vitalitr  ^ 
powers  of  endurance  have   been  j^zven  over  and  over  a|;aia  n 
hbtory  of  the  world,   aad  have  fallen  fthAolutcly  withoat  rWt 
the    blind    oyoA    and    deaf    ears    ol    those    deluded    by    B»b 
abohul- 

]   have  even  found  aome  to  argue  tlmt  «s  tben^  arr  loo 
people   in    the    world    a    diet    which   «h*>rteru»    lif«,   even   >f  il 
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makes  It  mkerAfile,  is  not  Altogetlter  a  disadTant^ge ;  thcfl^  people, 
however,  overlook  the  lat't  thai  large  iMirtkina  tjf  tlir  wcitld,  in- 
clndine  England,  would  aupfiort  turny  timea  tbt  number  ot  peopln 
now  cKifltinB  on  thonij  if  they  were  fmgivora  m  place  of  carnivora  ; 
heocQ  tho  excee»  of  populntioD  la  rolativG  to  tho  dJct«  and  not 
abaoluto. 

But  inde^ul  it  would  be  laughable  to  hear  aome  of  these  beef- 
eaters talk»  if  it  woa  net  ako  aod  ;  many  ol  them.  T  verily  believe^ 
think  that  tliey  can  contrcjl  tht:  world  itud  mT&nge  everything 
better  than  omniscicace,  they  almost  condition  the  revolution  of 
tho  c^arth  in  it^  orbit^  and  the  motiona  of  the  sfitcllitca  of  Jupiter; 
in  a  word  Ihey  differ  but  lJttl«  from  the  common  aaylum  epecimon, 
who  fancier  himaeli  the  creiLtor  and  upholder  of  tb^  universe, 
iiiul  yet  with  ail  this  it  b  often  ooly  too  pamfiilly  oviiknl  to  their 
physician  that  they  are  piactkally  powi;r1e$a  to  c:DiitrGl  evec  their 
own  tfcppetiteA  (see  *'  Diet  and  Food"   pp.   119  and  12^)^ 

It  id  all  of  £  pjecD  with  the  insane  aelf-gionlicution  which  still 
makcta  even  an  educated  man  aak  you  what  hiH  feOow-oreaturca 
have  been  ^eot  for,  if  he  may  not  ftat  them  ?  What  an  idea  such 
A  man  must  have  of  the  attributes  of  omniHcieuce  and  omnipo- 
tence to  credit  them  even  for  a  moment  with  euch  doUVbouse 
phihinthropy. 

But  even  thia  doea  not  include  all  the  advantages  to  be  nmpL-d 
from  a  uric -^Lcid -free  diet,  for  not  ozdy  ia  there  no  fatigue  during 
the  esercisB  to-day,  but  there  Is  also  no  fififfnp*s  and  rheumatism 
after  it  to-night  and  rxi-nmrrow,  whidi  gives  uuiie  again  a  sitriking 
demonat ration  of  the  intimate  relatioiLflhip  between  rheumatism  and 
uric  acid.  On  ordinary  diet  1  never  got  hot  in  summer  with  aub- 
^quent  exposure  to  eold  or  a  draught  witho\Lt  getting  a  sti2  oeck, 
Aomo  lumhago;  ~cr  other  trouble-  Now  all  such  troubke  remain 
abfl^tevenafter  the  moat  ae  vere  ex  ertJon  and  perapiration  with 
Bubn^ueiit  expoauie  to  cold ;  and  Profeaftor  Wlndle  ia  eijnally 
emphatic  on  th»e  pDinfa.  and  he  now  oeror  auffcra  from  stiflaeija 
or  rheumatism  even  from  expoaure  to  t^old  and  wet  daring  and 
aft<^r  exercme. 

And  DOW  I  may  as  well  answer  a  <jue3tLon  whieh  is  certiiin  to 
be  asked  by  aomeone^  via.'  How  is  JL  th^t  bor^^er^  auffer  from  fl^wi' 
matibm.  not  only  artlirilis.  but  t^ndorarditia^  pi^ritarditjs  azid  ilH^ 
and  yet  they  are  vegetarians  and^^ougbt  undoubtedly,  so  it  may 
be  aaid.   to  be  free  from   these   troublen  *. 

Now    tbe   anawer  to  this    is   not   really    diffioult   after   a   careful 
study  of  fin.  76,   where  it  appears  that  one  of  the  fooda  giver   to 
24 
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horses   (tUa   pulsea^p^B,   bes.iiB,    aod   leiitiU)   contains   ovm    more 
uric  acid  or  liiathine  r.^an  unimfll  Hesh. 


nor^i»  al>*c  live  In  an  arti^cial  atal^.  aud  some  of  their  foodn 
are  highly  nitrogeaoua  (b^^Dfi  and  cerenU).  and  th^e  ace  given  in 
a  rule  of  thumb  manner  without  any  r<^al  fcfer<?ncc  to  the  nitjogtn 
required  for  body  weight,  or  tbt'  work  that  hoB  to  be  done,  and 
there  can  be  very  little  doubt  that  if  allowed  to  aatiatt  themselves 
an  such  strong  foo^ls  they  often  get.  too  mnrh  nlhumen  just  aa  I 
did,  and  will  coDaequentty  both  form  and  retain  too  much  nric 
acid. 

And  not  oaW  bo  ;  but  when  fed  on  dry  foods  and  dogfl^d  of 
trcah  vegetable  BubstaneoB  euch  fla  they  would  get  in  a  state  of 
nature,  tney  may  ^Ibo  suffer  from  &  relative  deficiency  of  jLlkaline 
saltH  in  the  blood,  and  thiis  havealBcmeTHBHi  Menlioa  ot  uric 
act 


Then  it  is  clear  from  the  record  given  a  little  further  on  that 
hoiABi  rofltf  from  fatigue  and  the  BlcepleaBaeas  il  produccft.  juat  as 
meil  U,  flbd  ibnt  aa  in  men  these  syroptoms  eao  be  relieved  by 
opium. 

In  a  word  they  havp  uric  aeid  eoUaeniia  und  its  resuUa.  and 
when  ejipoMed  to  noh!  and  wet  aflir  fal.igij(»  llipy  nUn  gpt,  jub!  as 
man  doc6.  a  precipitation  of  this  urrit<'  up<m  thpJE  ji^iuLft  and  other 
fi  broug   tjaguea . 

And  the  manner  in  which  homes  are  cjEpoaed  to  wet  and  cold 
after  fatigue  ia  known  to  all ;  if  any  part  is  covered  it  ia  the  back 
and  hips,  important  do  doubt  ;  hut  th?  fibrous  tissues  of  the  limb 
jointfi  are   lei?   ahsolutdy  exjKised. 

Only  in  the  caae  of  the  horaes  of  the  rich  »  the  pn-cHUtion  ol 
keeping  up  some  gentle  eaercise  taken,  and  it  is  just  the  ovctfeil 
horecB  of  the  rich  that  appcJaJly  need  aueh  care,  whilp  the  leaa 
overfod  cab  horaes  may  have  relative  immunity  both  from  fatigue 
find  fheumatiRm. 

As  we  shall  aldo  eee  io  chapter  xvil.  fiome  of  the  veget-arian 
natives  of  India  fluffer  from  gout,  rhrumatiam  and  etore.  for 
exactly  the  flame  rcnaon  that  horaea  auffcr,  and  in  the  caae  oi  the 
nativeB  stfltiatics  ahow  that  those  fluffeir  most  from  these  thmps 
who  liv<?  on  the  pulses  Jind  other  foodw  which  contain  uric  aoid. 

T  may  say  here  in  further  eiplanation  of  the  ahovei  wtati'mnnis 
that  ahuolutw  fi^eedom  from  cyUgmJa  (that  is  from  the  presence  of 
eulhcieot  uric  arid  in  tbc  blood  to  produce  abnormal  fiuctuatioiis 
in  ihn  capillary  reflux  and  the  blood  pressure)  is  only  to  be 
obtained  by  absolute   freedom   from    introduction  of    uric    acid   o. 
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xaathino  in  the  dailj  food,  combined  vnth  auoh  couaplote  solubilltj 
of  nil  thfl  uric  fleid  in  the  body  that  day  by  day  there  ahall  be 
i^roFPfed   from   it   evefy   gruin   that   a   formod. 

If  p^c  ret  ion  fill  la  sbgrt  of  f^rmt^tian  by  only  half  a  grain  a  day 
ill  Iwfllrtf  davfl  there  are  hIi  ^aJtms  of  unr  acid  avaJOTlp,  and  thla 
wdl  aiifficB  to  pr2djiC£_collfflUiia  with  auy  of  \\tt  minor  evil  cffect-s 
on  circiibtion  and  Dutrilion   for  at  loaat  Bome  houra. 

This  abHoIuta  freedom,  or  Bomothing  very  close  to  it,  requires 
ihe  complete  absence  of  iotroductioQ,  to  which  I  devote  so  much 
lime  and  aUention  in  phiipt(?r  xvii ,  and  the  y^p^tant  Jj^  am>ifly 
of^alkali  to  the  blood  to  hold  all  tliai  \s  formed  continually  in 
Bolution,  4o  that  it  may  paA«  out  through  the  kidneys  Aivl  never 
be  retained   in  the  body. 

To  mention  oaly  Ibe  mnin  points,  the  alkalinity  oE  the  blood  U 
diiriniahed   by : — 

(1)  High   area  ; 

(2)  Acids  in  food  ; 
('J)  ExpciBLjri^  to  cold  aad  ddiomit  exenuse; 

frnd  oonvereely  it  ia  increafied  by  :— 
(1)  Low  urea; 
('2)  Alkalies  in  food  ; 
(it)  Warmth  and   exerciee  cAusIn)^   p->rApiiatioQ, 

The  wi^tJon  of  all  th^ae  factors  I  buv^  ulreadv  gone  into  and 
nliall  not  repeat.  ex<:cpt  to  say  that  every  Fn^'l**^"le  uf  alhamaii 
melttbolis^d  Jn  the  body  ionns  ile  nitrogen  into  urea,  and  ita  s*d- 
pbiir  ftiid  iihoaphorus  into  acid  Bubetanoca»  benoo  acidity  and  ore* 
Mcootitontly   rii^c   and   fall   togethfir. 

The  effeofa  of  acii^^  and  flTtalies  fo  the  food  are  obvious,  and 
rold  dnd  ileHriprif  tiscrrJHe  diminish  thu  exi;r^tion  of  aoidn  from  this 
skiu  in  per4£ii ration,  aod  a!ao  directly  precipitate  coUaemia  oa  aur- 
fftcc*  and  exircinttieaH  tor  cold  ia  itself  a  precipitant  of  uric  acid 
and   alwj^ya  (\cta  ae  such,   ext^ept  in  the   prpsenoe   of   aalicyjates> 

The  fimt  rcquiaita  for  thtB  freedom  then  is  moderata  or  low 
urea,  and  for  *edenrary  people  in  <:*»hl  wenfher  this  must  not  be 
mofb  than  ^  f^wiu  pnr  |njiind  of  Ijody  weigbt  per  day,  perhaps 
Bvc5~*rTrifle  under  that, 

Tn  warm  w^atber^  but  alill  ei^di^ntary,  a  fraction  over  3  groiiu 
a  pound  may  do,  and  in  warm  wcather_wi*>*  p[pntiiiil  ^^.mijm 
■i-5  grs.  par  pound  Py  ^7  ^^  ^*^*  «ttffic«  to  produce  r«t«i]iion, 
and  111  Ine  young  ana  nrtivo  probably  4  gra.  and  mora  may  bo 
oxrretAd   with    inipiiuity    undiT  tbese   conditionh. 

Bui  if  tbey   koop   up   this  quantity   in  cold   wcatht^r  and  wh«a 
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ttodcntaiy,    th«j    wiU   cortainly   get   tome   retcnUon.   h.tA  tat 

then   At,  int^rvfils,  RAm<>  colt^mia  and   ite   ip^jIm. 

What  I  um  here  bpo^ikjiig  rif  ia  u  mJil  anil  Aliglil  culil^j 
jjar«l    vrJth    the    severe   ^.^IWoia    tA    ioFJoducttuu    with   mvjo* 
albumens^   and  a  [ar^e  supply  of  oculs  in   food  and  dhok.  tfiiE 
to   ^y    w:tb   the   tntroduction   and   r<^t^E(ioD   vi   orUiD&rT  diet; 
worst   it  may   only  flmount  to  a   little?   ^earigat^   m   ttig  WI 
a  fllifibt  dUbdination  for  exertion  _OQe__moTninB. 

To   obiaiiL   thee    the   greatefit    poasibfe   freedom    fioin  colbnw. 
vrhile  acdentAry   and  in  cold   noatW.   tfe  must  keep  uira  lof.  ■* 
BiuBt   avoid   acidfi   In  food  and   drinkfi,   and   must   eat  potaronn  » 
contemini^  plentiful  alhaliaa  Bslts,   nod  we  must  kcef  vefj  tu^i 
for  even  though  we  do  not  feel  the  cold,  it  will  *9ftct  Ifce  wii"? 
of  th<^   urine   ami   lhi*  alkulinity   of   ihc   blood,   And  ±i»:h  ii  -'i 
thing  08  a  mornings  cold  batfa  aJTects,  ns  we  have  smii    thr    '>■. 
tion  of  urio  acid  for  &  tune. 

We  con  now  uQdflrstfti>d  why  the  horac*  liav^  rhiiumatiira,  t^ 
have  somv   mttoduction  m  pulseJi,   lhi*n  dry   ci?rval   food  luinxlL 
some  auid  salts   and  but  tittle  alkali,   the   horses   of  the  vek 
what  1*1,  for  th*^m,  vary  little  eiarciw,  and  all  hcirM«  are  *l 
terribly  txpoacd   lo  cold. 

The  Ikurees  of  the  poor  eufler  less  because  they  anr  lees  ovvil 
and    the    lower    urea    and    lower   acidity    nnd    |;7oal4;r   amoual 
exerciBe  t^ouateraet  r^ome  of  the  other  faetora- 

The  nAtivea  of  India   have   many  of  them   a  large  mtttAi 
In   pulnca ;   with   many   of   th^m    fre^h   vegetables   cnntaining 
are   very   deficient,   aud   at   iiighte,   at   some   BvoArtns   ai  tht 
they    are    niuch    cxpuaed    to    cold,    or    great    relative   th«nco 
temperature. 

If   what   I    am   told   ia   true,  the   mhabitante   of   Kaahmir. 
live   largely    on.   rioe.    and   some   freah    vegetables,    a   djec  pvof 
albumens   and   rich    in   alkali,   suffer   little    or   nothing   from 
tiuubiee,  while  in  other  paTt«  wliere  much  puhc  ia  ealcn  and 
vegetables   are   ecaree   there   in    much    auffering,     I    will   add. 
practical  rider,   when  any   man   fcela  a   twmj^c  is  A  jeint.  let 
cut  down  alburaena  and  acids  and   take  potatoea^  and  he  wdl 
be  all   right   again. 

Of  course,  it  goca  without  Mying  thai  with  km  low 
nothing  can  be  done  ^  nihil  a  nikOo  Si:  but  tJien  my  point  p 
that  my  urea  ie  never  too  low  for  hi!alth  and  etreniih :  "lA 
sedentary  work  ]e8B  albumen  *tfi  required,  and  with 
cxeroise  it  can  he  increased  with   impunity. 
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But  lo  ripturn  ;  thoflo  fnotfi  seem  to  domonstrato  pretty  olearlj' 
that  fatigue  \r  pro^jottiomil  to  the  amount  of  pin  ,\rv\  avnf*"^'"' 
(ur  solution  in  the  blc«xl  at  the  time  that  any  givun  muacular 
exertion  n  imdtirtakpn ;  and  that  the  iniineiliat<.i  effect  of  the 
eicmsv  on  the  excretion  of  urea  is  similarlj^  directly  debcrmincd 
by   the  nmount  of   uric   acid   preapot, 

1  would  point  out  that  these  rceulta  of  mine  correfipoDd  BbBo- 
lutdly  with  thosi^  of  Parkea,  fur  ho  ofton  found  a  diminution  of 
urea  during  the  txerfise,  foUowBd  aubsecjuently  by  n  slight  r\^ ; 
and  they  serve  to  explain  also  moal  completely  tlie  conlliotiiig 
evidence  and  contradictory  reaults  of  other  obaervera. 

Such  contradictor)'  rei^uItB  can  aow  he  absolutely  explained,  for 
vi^  ate  that  tWcy  are  aimple  effcots  of  the  fluctuation  in  tho  cxisre- 
tiozi  of  uric  acii,  and  we  have  seen  that  axerciao  in  the  morning 
pfodnut'S  more  colkemiu,  more  fatigue,  and  a  greater  fall  of  urea, 
iind  if  you  control  the  uric  aoid  you  can  control  the  effect  of  the 
muscular  excrulae  upon  the  urea;  and  not  only  tlLat>  but  alao  the 
fatigue  which   the  exercise   producea. 

My  ri-.sult»  hear  alao  lu  a  muat  important  manner  on  the  oxpla- 
lution  that  ia  to  bo  i^iven  t>i  tho  rosulta  obtainod  by  Fiek  and 
Winlicenus  in  their  cel^^brated  experiment,  in  which  tbey  pGtiorraed 
a  eertain  amount  of  work  on  a  non-nitrogenouK  diet  and  ('fltimated 
the  nitrogen  excreted,  with  the  result  that  the  exnTeted  nitrmtfn 
fell  short  of  th^  amount  leunIrctL  La*  ft*^^^"^^  ior  tb^  work'  -per- 
formedr 

From  thia  experiment  it  has  been  concluded  that  their  mua- 
cular  eni^rpy  had  other  aoiircea  beatdes  thoir  proteid  mctabolitin), 
and  tbrs  may  vtill  he  the  correct  eonelusion,  though,  tho  rcauhs  I 
am  now  bringing  forward  must,  I  think,  be  regarded  as  modifying 
it  very   iTonsiderably. 

In  the  iirat  place,  my  psperiments  show  that  fxeroiee  always 
produces  sooner  or  later  an  increase  in  jhe  <-3tPrction'^i  nr^o,  and 
I  have  absolutely  no  doubt  about  this  fact^  Qa  1  bavo  been  watclr 
ing  it  for  yenr<  tti  my  daJJy  worV  at  the  e:ccretioo  of  urie  acid 
nod  urea,  and  have  hundreds  of  curves  to  prove  it;  T  am  alAo  at 
this  point  in  complete  accord  with  the  results  oblnined  by  North* 
in  bis  claborata  an4  careful  experiments;  as  he  showed  that  in 
hmcB  of  rjiBf  there  waa  a  Ht^^rfEge  of  nitrogen  in  the  body,  and 
that  after  exereise  thi>re  wna  an  inoreaBed  excretion  oi  a  roughly 
c or roepondlng"  amou nt . 


■  PfWttdinft  of  the  It^^at  Sooicfif,  IBSfi,  p.  ^I. 
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The  T^ultA  1  now  hring  fcrwftnl  furth^  fthaw  tKftt  xhf 
whicL   this  lEicreatfe  of  ur«a   n  e:icret«d  d^pcndA  Absolutely  ck 
AOLQUut  uf  uiic  acid  present  In  the  blocNJ.     Clt^4»r  lli?  bKxxl  cl 
ftcid   by   no  loatter  what  meaim,   Cho  ^xorcbe   will   be  ivcom] 
by  ftn  Lmmedtatc  rie^  of  urea ;  bring  &  lot  of  Ufic  acid  iois 
blood,   and   it   is  eauy  to  do   thu   [ve^   Rgs.   25  and  '2ii).  \}vtr  ■! 
be  an  imm^dlat^  fall  of  uren,  foIlowf?d  by  a  rii^  next  djhy 

Clearly^  then,  the  differences  and  contradictions  bvitvcra  fr 
roAulta  of  previous  expi^riineutera  were  dui?  tin  i^oraooc  OT  Uv 
factt  and  thia  pxpUaation  bsa  ft  special  And  jat]x>rt«iit  betrmi 
the  exp^rimentfi  of  Kick  and  WUbc«&ua,  tor  tU^  did  Umr 
on  a   noD-nitTogeuoOB  diet. 

Nuw.   it   foIldWB   simply   from   my   previous   res«4rebes  thil 
effect  of  pbicin^  tb^mselvea  on  a   non- ni tJogenous  diet  would 
KtcatfaH  in  tlie  acidity  of  the  urineTflo^'^g  orrcf pnndi  djj 
m  tTic  alkalinity   of   the   blood  ;  ^d   the   oalural  attd   ndv 
result  of  tbiB  wouJd  be  {4Ls  they  bad  mereised  no  core  to  cIht 
uric  acid  beforj^hand)  that  their  blooii   woald   be  iortbwitb 
with  a   more  or  less  largo  flmouat  or  unc-jfli^— l£QnL-lhfc_t^ 
tlieir   bixlica ;   nxul    the    result    ol   tbJe   would   be.   as   wo   h*it 
above,   that   mn^uUr   cxercitte   would   be   aL'companif*d  by  i 
and   immediate  fall  in  the  exoretion  ol  urea, 

Nq  doubt  next  day,  as  in  my  expM'inientA,  there  wnaU 
T\Be  that  more  tbAn  compensated  for  the  fall  :  but  theM 
menters  estimated  the  nitrogen  of  tvrelve  hour^  before  IaLooT, 
tliree  houra  during  labour,  and  oi  sijt  bour»'  rest  after  Uboor. 
drew  their  cDncluaionfi  from  theac ;  but  tJiis  perjod  vouM  V^ 
nearly  long  enough  to  include  the  me  that  fuUowed  thp  fsif,  Ihb» 
the  nitrogen  Ihey  obtUiined  wan  veiy  Ur  abort  of  the  taaatM 
really  excreted  us  The  result  of  the  VM'tcisf  tat«Q,  and  tbtf 
resulta  are  to  this  extent  fallacious. 

Though  thifi  argument  appltee  to  their  ejtperimrnt?'  m  a  *h^ 
it  IB  mtercating  to  noU  that  tbey  did  get  an  LmmrdiatF  uiatt/' 
of  the  excmtftl  nitrogen  at  the  time  of  the  «G«rciM,  tbuA  - 

*  Kitm£«D  Qir-ivted  in  grniB.  per  hour.  Fiek^ 

In  12  hra.  before  the  labour     ..   'fiT5  gr.  per  hr 
tn    3     „     labour  ..1103..     ,^     „ 

In     C     .,     rest  alter  labour       . .    '44^  ,.     ,,     „ 
But   thia   no   doubt   correaponded   absolutely   with   the  czorolitf 
of  urjc  acid  and  fhc  amount  pA^in^  througb  the  bJood  ;   for  thoi^ 


-306  gr.  ^^ 
1-W3 


•  Prom  figunagiTcit  in  Pfof.  Foate^a  *•  Toibbookaf  Physiology,*'  ISTT,  p^ 
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they  took  uo  nltrogeii  during  the  eiperiDient,  tbe  nitrogeD  they 
had  previously  token  aexved  {as  sKcjwq  by  Nurth)  to  keep  them 
poinp,  iind  prevent  ftoy  great  incccaan  of  the  alkalinity  of  the 
blood  till  ttie  exercise  hdd  been  t^oatLnued  loi  Bome  time ;  but 
towards  the  end  of  the  exerciae,  and  9ttll  more  in  the  r&st  after 
it,  there  would  he  a  great  rise  in  the  nllcnlinity  of  the  blood, 
inureA^ed  by  tbe  abrwot^e  oi  nitic^euoua  food  ;  and  it  would  be 
flooded   with   ft  corrBspondiogly  Urge  amount  of  iiiio  acid. 

The  result  of  thia  would  be  juat  what  tbe  ahoro  fieurcfl  ahow 
UB,  a  great  fall  ld  tbe  e-vcreliun  of  nilr-o^en  in  the  hours  that 
follow  the  laboui  ;  for  during  the  bour&  oi  labour  it  was  upwaidu 
of  I  gramme  par  hour  for  each  of  the  cTperimenters,  hut  ia  the 
rest  which  followed,   it  fell  to   lefu   than   hall   a  giauime  {jei  Lom. 

If  the  home  o(  labour  li^d  been  examioed  hour  by  hour  I  have 
no  doubt  that  tbc  latter  c^ur^^tion  of  nitrogen  would  have  been 
found  in  the  tirat  hour  and  a  halt  or  two  hours,  and  that  after 
that  there  would  be  a  considerable  fall;  and  if  uric  acid  and  urea 
had  been  neparatiily  esci ranted  uric  acid  would  have  been  found 
below  urea  (in  the  rulation  1 — ^)  at  tha  Le^inniug  of  the  labour, 
hut  fai  above  it  towards  the  end  aud  in  the  rcat  whitih  followed 
(&C0  also  previouA  remarks  about  vegetarians  and  meatutore), 

Aa  1  have  already  pointed  out,  the  amount  of  nrio  acid  in  the 
t>liMd^  not  only  iiontroi-  [\i>-  i  \4  r  "I  uii  i^f  urea  under  eierciaa  but 
Undi^T-  [\]\  ■■"ndi'ion''  Inun  Imfr  Ui  imiir  iinrl  dftv  tri~  day,  and 
prai'l  Ji'.i  .1'     I   h'lj     \i--      il      llir    ,Mlil    1'^    LL<'rir|u^M,[iii.'iJ    |j_^    ^    f^W    iji    \UtX, 

aud  every  iali  of   ur^i;  auid  by  a  t\a^  ijI  urea. 

In  attempting  to  verify  theec  stutemente,  however,  those  who 
ooma  to  the  euhjeet  de  ttova  muAt  bear  in  mind  oertam  simple 
propositions,  vie.,  that  the  riae  or  f^\]  ^f  w^jf,  "-i^  "IllflLfajH'^' 
ctenrly  decidetl  to  overeome  other  PODocmit#nt  fluetuatiopa  in  a 
reverse  'direction ;  for  iLisLanceV  Tl  would  require  urie  enid  to  be 
very  high  iud^^ed  to  ovcrtonie  the  ri^ji_u<ea  that  generally 
fitllijwn  tlifi  jfly  aFt^r  excicise  ;  but  ui  pathology  utlc  acid  may  be 
bj|;h  enough  even  io  do  tTus  if  itn  rieo  is  in  part  the  result  of  a 
eomplote  upeet  of  gaHtro-iateBtimil  dige^Man.  On  the  other  baud, 
if  urif  Acid  baa  been  for  some  houM  above  urea,  aod  ih  brought 
down  below  it  suddenly  with  auy  drug,  the  probabihty  h  that 
thero  will  he  a  Uirly  jiiarkod  riae  of  urea  corrpspouditig  to  it« 
fall  ;  but  if  uric  aoid  liai  b^ca  clo^c  to  iiri-a  for  aoinc  houre  before 
th«  drag  ia  given  to  bring  it  bwer^  the  rise  of  urea  may  be  too 
small  to  show   in  the  curves. 

And    it    was>    ss    I    have    pointed   out,    thd   riae    of    urea   that 
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foUowed  th?  ingest ioD  of  uric  acid  that  va^  thought  hy  Bjr  A. 
Gftrrod  tiod  other  observer*  to  shov.-  that  thi'  uric  acid  givrn  hoiil 
been  converted  into  urea  i  bat  we  now  know  thut  ftDV  auid  or 
meUL  which  cWfb  the  blood  of  uHc  acid  will  produce  a  similar 
rijie  of  urea,  und  yet  t]ics<>  flubBtancpa  iniroduce  no  fr^sh  nitrogen 
into  the  body,  and  nn-  iru'jiiiiibW  of  <i<>nv«rttion  int<i  iircii. 

We  alao  knuw  that  uric  acid  taken  hy  the  moutb  acta  fts  an 
Acid  and  for  a  time  olfio  clears  the  blood  of  uric  acJd>  and  ao 
tuuaoa  a  rise  in  the  escTetion  of  urea;  bat  the  uEJt^cid  taken 
will  |>t^  oot  i^q  ttmi^  yjjj^ij^  f  f<]W  days  lator,  and  will  increaai?  tho 
ordiauy  excretion  Is  proportion  to  tho  amount  tliat  was  swallowed 
(aei?  ligB.  24  to  ."iO ;  alwo  Journal  oj  Phjsid'ig^.  vol.  xv.,  pp.  iTlT 
and   170;   aod  Briiv^h  Medicd  JoutmU,   December,   I8S"4). 

If,  then,  uric  acid  in  thf  blood  controla,  as  above  pointed  out, 
from  hour  to  hour,  day  to  day,  during  and  after  excrciat,  the  excre- 
tion of  uTE^a  we  may  conaidei  ior  a  momeut  the  w&y  ia  which  it 
pTodnces  auch  effect*. 

New  T  have  for  years  been  pointing  ont  that  UTic  acid  in  tlip 
blocd  controls  the  ciri'ulutton  ihrougLcjut  the  whole  bcxlyn  and 
thftl  itft  exceea  in  the  blood  is  At  all  timca  accompanied  by  bJKb 
blood  preaalirc  and  deficWnt  cjipilJory  circaUtitm.  the  lattef  being 
the   caoao  of  the   forn^er- 

And  hav«  furthor  sEiid  that  the  best  proof  of  this  is  to  be  «eeii 
in  tlip  fact,  whioh  anyitno  can  verify  in  a  few  hours  of  work,  that 
the  hourly  and  daily  excretion  of  water  by  I  be  kidney  vari&s 
iiivciHely  with  tJic  uric  acid  alec  excreted  from  the  kidney. 

And  I  believe  that  there  tiau  bo  no  explanation  of  thin  fact 
savo  that  !  have  given,  that  tbe  uric  a<jid  directly  or  mdirectly 
obfilnicta  the  flow  of  blood  through  the  capiUariea  of  the  Iddncy 
an</ TTnift  prevents  [-he  pa^a^je  of  waUrTn!nff"^e  bloon  into  tUe 
urine. 

Here,  again,  investigators  must  bi^ar  in  mind  certain  cautiona] 
lirflf,  tliat  when  there  if*  no  exccaa  of  wat^r  in  the  blood,  freeing 
the  capillanes  by  deariog  Ibe  blood  of  uiiu  acid  will  not  produce 
a  dluresi£ ;  and  second,  that  when  the  blood  is  cleared  of  urio 
acid  even  for  a  short  timp,  there  may  be  no  great  a  diuresis  that 
if  care  is  not  taken  lo  separate  excretions  accurately,  thp  urine  of 
aeveral  boura  may  aeem  tu  be  profuse,  though  the  uric  acid  daring 
the  major  part  of  the  time  \»  not  at  all  scanty ;  but  Aeparat« 
^eeuratf?)y  liom  hour  to  hoar,  or  if  neeensary  from  half  hour  to 
half  bour,  and  you  will  see  that  tbe  great  diureeia  did  correapond 
to  low  uric  aeid,  and  there  are  plenty  «1  Hgurea  which  show  thi* 
(^ec  n^,  ;i  and   my  remarks  about  it). 
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But  upart  from  Huch  tiourctiu  of  fallfti^y  the  unc'  aciil  and 
urinary  water  do  vary  inverselj  in  ever/  one  from  (1h/  to  dAy,  or 
hour  to  hour,  and  every  drug  that  oleara  the  blood  of  uric  acid 
produooB  a  Jiurcais  if  there  is  any  watfr  to  bf  nin  off;  and  the 
action  of  all  thi^  beet  known  diurotics  is  b,  simple  illuetratioa  of 
tliifi   1d\v. 

<.)D]y  ID  thoae  whotie  bodies  air  nearly  free  from  urlii  acid  la  a 
fre«  llow  of  water  pnaaibk  along  with  an  eicretiou  of  uric  acid 
I   lo  ^5,  say.  under  alkali,  i.e.,   with  low  avidity  of  the  urioe- 

In  iiucih  ciri^amutances  the  total  excretioD.  of  urjc  acid  in  the 
day  is  email,  tho  amount  availably  in  tho  body  is  amall,  and  the 
alkali  IB  preaf-nt  m  ^ach  c|uaDtitv  that  ii  holdj  all  thg^  mia^f*^^j^f~ 
ihp  hlooo,  or  thnt.  can  get  into  the  blood,  in  pretty  (complete 
AoUyJQO ;  hence  the  capillarim  are  little,  or  Dot  at  all.  obntrueted 
by  tiolln^niia.  und  with  suRicierLt  available  vratrr  a  diuresis  takes 
place, 

Bui  giTc  th?  rmmc  amount  of  alkali  in  food  or  druj^s  to  a  man 
whose  body  is  b*"  oj  "ri^  acid,  and  Bo__Qiuch  of  it  wil!  be  b^aght 
into  the  b)j^jj|i  afrpAm  that  thi>  altab  will  he  unabliLtfi  |?i(jl^ jt  ftl^ 
in  satisfactory  solution,  and  the  capJUarieH  will  be  bjjuikefl  with 
colloid-  Under  these  circuiuatancea.  with  a  large  txcretiun  of  uric 
acid,  the  urine  will  be  acanty.  and  only  aa  the  supplies  of  avail- 
able uric  acid  dimiQish  will  there  be  a  solution  of  the  coliffimia 
and   a  diuresia. 

But  the  fact  that  &  diuresis  may  ocour  with  low  acidtly  nf 
urine  and  an  excretion  of  urit;  ncid  to  urea  of  1 — 2^.  showft  that 
when  alkab  Is  jireaent  In  a  cerl-ain  proportion  to  the  itric  acid  or 
urates  in  the  blood  stream  the  ^anule.?  may  be  dissolved,  or 
be-come  eo  small  that  they  no  longer  obstruct  the  capillancu-  It 
shows  alfio  that  colLcrtiia  can  be  dissolved  by  alkali,  but  that  this 
ia  only  poMible  where  ttie  nUiftHHJJ  R)  fTOBCT^urio  acid  are 
FiniaL). 

lu  tht  aauie  way  whcrti  there  is  little  or  no  atflre  of  uric  acid 
in  the  body  and  alkab  is  plentiful,  two  or  three  graina  of  urio  acid 
may  be  administered,  paaa  through  the  blood,  and  be  excreted  iu 
Ihe  i^rine,  causing  a  riav  m  the  ejtoretton  oi  unc  acid  with  Uttlu 
or  no  fall  in  the  evcrotjcn  of  wat«r. 

Bui  gjve  thiti  ^me  do^e  of  uric  aoid  rn  a  ea>it>  whi^re  the  alknli 
of  the  b|[*od  ifi  already  pretty  well  taken  up  with  urat^rp.,  ihe  rbu 
in  exertTtion  of  uric  acid  will,  aa  ueual,  be  accompanied  by  a  fall 
in  the  exoretioB  of  water. 

This  aeems  to  show  that  in  the  body,  just  as  under  the  micro- 
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,   BO  ope,  thii  more  alk^'j  ^l|f^  ^«^xJU^— kaniM.ki^-tl>.>--^*>*^  |p^^n[.- 
V    that  ^v>^AT>   »>^  ^E^»»w  u^   ^^w   y]^^^Y  \ftrAlr  ^-^\^^r.,^ 

hn^s  at  all.  and  do  net  prevent  dlnreais  or  t-nusc  A&jr  tnAiUil 
uf   bbod   pre^ure. 

TKifi  flltowa  that  in  aome  uoDditions  coljvmja  ih  not  co-txi 
witb   ujicaLid^mm.   that   under   some   cDiiditiona   tjierc   nuj  U' 
dli^t  txi-'i^s£   uf   uric   D^id   in   the  blood   without  any  notibit 
«iruc    obatructioii    of    capillaneB ;    but   this    is   probably  >  pbj 
logical  condition  merely,  and  in  all  patbolo^eal  eonditiona 
I^  co-L-xtPTtrnvp  U'itb   uricBridiieniia,  And  Hynon^moiia  vifh  ir  u 
Id  tUia  volume^ 

We  have   aha  in  fig.   5   independeot  eviilence   tliat  exertav 
ere&Bts  the  amount  of  uric  acid   m   the  blood,   for  it  mrrtAM* 
dUtaneo   between   the   temperRturee  in   the   mouth   And   lectua;! 
also   appeals   to   do   this   to   n   greater   extent   in   the   nlVftliof 
hour4  tbbn   iu   the  evening   boure,  Tbe   pxaot   parullpJ  of  iu  at 
on  urea,  excretion  and  fatigue. 

If*  th^n.    it  be   ^p^ntcd   that   uric   acid   in   excess  in  t]ui 
does  obetruot  tbe  circLilatJon  in  th&  capillan^  oE  the  whole 
it    is   easy   to   am   bow   it   prodocee   futile   and   iJie   fftfl  of 
fehioh    iLeeompanies   muBcular   exi^rcise,   except    when   tbe 
Bpfcially   L^Ipurtid   of  iU 

For    c^bviously   dciicient   circalation   miut    tar  ah   deficienl 
boii^m    in    all   Ibe   orgami    and    tiBsue^   of   the    hodv,  ^nd 
removnl   of   waate   prodacta   from   these  fiame   li^ueSk   »nd  it  ■ 
thiA    way    that    exceaa   of   uric    acid    in    the    blood    dtmtnithtf 
excretion    of    urea    daring    exercise    and    proiluces    fatigD«L    H 
doubt  elTirctti  both  the   niuaruUr  and   nervous  tissues  at  ili^ 
timen   pruduoing   both   fatigue  of  body   and  dulne»   and  drj»rt*» 
of  Dkind. 

The  cfieet  then  of  luic  acid  on  tisane  metaboliam  in  the  lil 
body  ia  tbe  sdme  as  if  one  put  a  wnX.  blanket  on  the  kJteb^Q 
and   shut   all   the   tlue«   to   cut   oQ   the   air  supplii^^ ;    the  rm\ 
ekon    and    defK^ient    combustion.     The    wet   blanket   eurn-flpondl] 
thi;   colbcmic   obatnictton   of   the  capillaries   lugether  witb   the 
ducts  of  previous  metabolism  which  arc  left  to  tk»g  the  tmiwi 
bng  aa  the  circulation   ie   defective  ;   and   the   removal  of  lh« 
blanket    i&   the   canso   of   the   rise   w    urea   u'hieh   aceompanji^  ^ 
next    fall    In    ltIg   acid  ;    and   obviously    this   ri.se    in    urea   u 
poTtional  not  neceBsarily  to  the  fall  of  an'c  acid  but  to  T.be  «i 
vi  interference  with  nraptabolista  that  had  previously  laken  pi 
tbe   lisaueo.     Henee   the   tiae   of   urea   that  ioilowu   the  clvaiii 
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of  ooUffimin  is  generally  only  a  mat&<sr  of  10 — 15  or  ^  grs,  in 
phy sioTogiLitj  ^^)BJftlum !  liuL  in  BPii^lirB  diflpa^n  whoro  the  E^tilure 
in  mfiUEoIisiii  and  removal  of  wftflle  products  hafl  hern  of  longer 
duiatiori  and  of  Enuoh  grii^ttir  extent,  ilii*  rj^u  may  umihuat,  bh  we 
shall  see  in  ch&pter  xiu,.  to  100  gr«.  or  more, 

I  concUrde,  lL4!rcfore,  that  the  effect  of  exeroifle  ja  to_^Qfi£B>ae 
tho  furuiotiou  of  urcft,  Jtnd  that  if  there  i^aCTM  oifculatioa 
through  the  tksues  owing  to  compQiatE^e  abaenoe  of  uric  oeid 
from  the  blood,  this  urea  will  paM  almost  at  once  into  the  urine 
and  lj£^_ejKTeteJ,  With  tliia  mndition  o\  tfunj^fl  will  ii^o  Tjoropura- 
fivulv  1iH.Tj>  fj^^jgiifi  and  gre&ter  and  longer  coattnuance  of  cscrtioa 
will  be  poddible ;  but  if  there  is  a,  quaatitj  of  uric  acid  in  the 
body  or  food,  ao  that  tho  rise  of  tho  blood's  alkahnity,  which  the 
exeruiae  and  perspiration  produce,  can  dUaoive  a  large  amount  tind 
bring  it  into  crrculation,  then  you  nil!  get  dpfielenc  eitculation  in 
all  the  t.isAiieJi,  aud  with  ttiift  a  fall  in  the  excretion  of  urea  and 
great  fatigue,  because  the  tissues  ure  clogged  wilL  waste  [irudutta, 
aa  well  ua  iufluFicientiy  supplied  with  fresji  ftlbumena ;  so  that 
continued  exertion  may  he  almoat  impoaAible,  and  if  persovered 
with  tntxy  lead  to  sym/ope  and  more  serious  troubles. 

Further,  as  wp  \ihvq  spen  ftbove,  it  la  possible  by  controliing 
the  one  acid  to  coutrol  the  reault. 

Profeaaor  M.  Feather,  writing  ou  the  physiolc>gy  of  wpflrineafl  lu 
18U:i,'  altributea  it  to  tha  prtaence  of  poJaon  In  the  blood.  I 
believe  ovy  roaearohea  now  euffiec  to  demoufitrate  that  the  poiaou 
\s  uric  acid,  I  may  point  out  thckt  theao  factA  explain  oomplctoly 
the  observed  rslftHons  between  fatigue  and  weather  changes,  i.e., 
that  fatigue  in  greater  in  warm  and  less  in  cold  weatber,  for 
obvi^iualy  the  wurjiLcf  TR^  VIMltl^er  the  great**r  wiTI  be  the  pftrftpira- 
tion  that  any  given  f\orti4>D  producea.  and  the  greater  the  per- 
spiration the  greater  will  be  tho  rifle  in  the  alhalimty  of  the 
blood t  and  the  Gooner.  other  things  equal,  will  it  contain  eKCoaa 
of  uric   acid. 

On  tbv  olbcT  hand,  a  cold  wind  or  a  c^old  frosty  day  wiil  tend 
to  duniulsh  perapLration,  and  hence  will  reduce  ttnd  delay  the 
incr^oae  in  the  alkalinity  of  tho  blood ;  undct  theae  conditiooa 
nauoh  more  exercise  ean  be  taken  without  fatigue,  juat  oa  with 
mercury,  opium,  &c-,  and  for  (he  wme  reasons;  for  the  muacles 
are  kept  longer  free  from  the  deficient  circuUtion,  nutrition  and 
meCjiboliAiu   which   colltemia   producea. 


*  Larwel,  1809,  toI.  L,  p.  1457, 
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Iw   dbn«  aai  oches   Ibsikl    lla   m   to   aftv,    «h*o  Uw  tU^ 
ckftr   «4   she    Mid,    tkcfr    will    W    ixkcroftsed    rirodiM^titji]  kiL 
i*Lfj^i    ABd   kcat   lbv«c^o«t    ih«   tusDM   of   the   Wt  : 
ntfT^al   caU   vilt   tncf—r    Ike   prodacttoB    ol   hr»1   ftiid 
■  1 1  Bii  h  v4  dnkndi  tbe  produ^ion  of  h^iir  )u«t  as  *i*  hjtr 
t^at  tkn-  ab  um«Af   «ad   dinuiuali   ih«   prwlurtion  4>f  m 
CBcri^:  aad  ia  f:br  actwa  of  oiic  acid  on  thr  vc«>vk  vtr 
oace    riNfc&htH   »   nfvkttng   mpct^niflin    lb»t    c{*mp  dovi 
iffVB  i4  tie  'aha   thev  an  not   raafrd,   but   aUow*  tbcv  U 
bn^htlf  whvB  an  inafttBed  pfoduclioa  M  k«at  i»  ftr<]iiiftd. 

I    will  Bov   ikortJT   maOictk   a   rasv   of   Hli^hl   fuli^ue  f 
Wflrtaa.   the   pfdMtrian).   the   sigiM   ol   vhuh   hnrv   hrrn 
imr^sd  br  the  hue  Dr.  Msbomn]  (£>i]ruA   MeJirat  Jound, 
Itft^}.  with  the  obfect  of  ^Wwing  tliAE   thsve  »gu«  ami  >ji 
tfr  pt»ctir«ilr  tboec  of  ctJlffmia.     TbuA  il  b  rrr'>rdMl  of 
tad  n  thai  he  lost  wd^t,  thai  he  beicani«  slMpT*,  iUaI  k» 
tfvmni  "  was  now  Toy  conaidcrabty  uxreasMi/'  that  thvir 
eoinridpot   faQ   oS   temppramre.     "  &u   handfc    fp|l   doM  ia>lM 
glcMnD^  M  hCTTtofim;  b«  complained  of  fef-linfi  rhiirr  ami 
Uatv  IndclDthes.     The  avcuod  DOttnd  ol  hU  Learl   »a» 
snd  the  6rrt  «  lirtlf  prdoogrd."     i^nvoop  can  now  tttx^fom 
ta   the   aigna   of  rollfnua,    and   1    haw   do   doubt   that 
accotnpaninl  br  n  fall  in  thv  exorction  of  urua,  ami  «i 
poEancooa   with  and  due  tc  an  excess  of   orir   acid   in  tTv 
Thtj   arp    llie    fomiDun    syniploDis   of    the    urii^    lujij    hc-i'l-n '' 
caoaaCioQ  of  most  of  vhich   haa  aLrrady   \twn  tuUv   fiuDP  w-- 
the  eetunatioQ  of  the  capilUry  rd1u;L  and  the  blood  prmvn 
now  teU  iLfl  in  a  momeat  the  condition  ve   have   tn  t\f%\  iriti 

Un   Uarcb    l:i   the   pulw   tension   had   agnin   be^^^me  lo*. 
thifi  hta  Mmperatnre   went   ap,  atid   hia  esttjremitioa   twaaiTB 
'*Aftpr  this  he  awnke  much  re-freshed,  nad  L^onfhiuifi  ifi  vdl 
and  easily  to  ihe  ewi  of  tlip  m&lch.     This  prubably  wib 
mrb   the  change  In  artcnal   tension." 

t  i]uite  agrve  at^  1o  thefle  ehangcfi  of  condition  boing 
with  the  rhange  io  ort«rial  tension^  but  they  *vre  mnch 
than  that,  they  were  ahftolut«ly  due  to  il ;  once  am  tad 
eWreii  out  of  the  blood  the  (upiHane-H  were  friW.  the  antsiA 
of  thr  muf*f-]r.s  Jind  ntrve  centres  LinpnivHl.  ntul  thr  new  ^ 
laiti^iiD  vjiniehf^l. 

One   of    West<jo*3   competito™  suffeted   more   >everv)j   i:wci  ^ 
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same   sjmptoma.    having    probably    a    looro    etTere    and   prolongctl 
collieQUa,  and  hud   to  ^vo  up   ibo  oiAtcL 

Among  other  symptocoa  of  tlile  condition  i?. pet; tally  mt-ntioned 
[are  %  1?.e-]\Tig  of  weight  und  discomfort  in  th?  pr^cnrdia.  cough 
with  increased  Eiecretioa  of  bronchial  mucud  (ste  chapter  Ix.)  and 
albuiamuna.  The  pulse  then  requites  much  prefigure  to  develop  it 
^^  on  account  of  the  fuLnesa  of  thn  artory/^  in  other  n'orda,  hij^h 
blood  pressure. 

In  all  cases  the  man  who  Brst  gata  slow  capillary  raflu^  and 
high  blrtrhl  pr^^urt^  is  the  man  who  will  ^rBt  breflk  clown,  aniX 
ihtuc  moat  knocked  over  by  exercise  and  heat  have  most  urie 
aeid  avaikble  and  moat  colUemia. 

Apart  from  the  eotla^mia  it  produces,  pcrapifation  m  not  weaken- 
mg,  itnd  .one   can   perspire   uft'^i'f  ^j|^iryb.tp   or  jcfimm.  with   little. 
or  no  ill- effect,   pcri^ptration  ia   not  under  theae  conditionj^   a  signal 
of   the   onset  nf  fatigue. 

With  regard  t<i  the^e  pointe  1  have  again  to  thank  my  friend. 
Major  W,  B,  Edwards.  J, M.S.,  for  a  very  intercftting  teturd  uf 
ffttta  which  13  signed  by  a  friend  of  hie,  a  Captain  in  the  R.A., 
and  1   give   it  below  exactly  as  sent  to   me. 

"At  the  AsAauIt-at-AnnA  at  ijuetta,  in  Juct?,  16^9.  the  tug 
of  VTAT  teams  of  No.  7  M.B.R  A.  and  the  rith  Bombay  Cavalry 
were  the  winning  te:amb  of  the  Grititih  and  Native  tugs  i>f  war 
rwpeetively. 

"  These  two  tawas  frequently  practiced  against  one  another  {or 
two  DioQtha  or  «o  before  the  Assault- at- Aims.  Thu  average  weight 
per  man  of  the  Mountain  Batter)'  team  woa  just  over  1'5  stone, 
the  average  weight  of  the  Cavalry  teum  {who  were  all  -Sikhs)  woa 
aLoui  n  at.  8  lbs.,  under  rathei  than  over  At  the  beginning  of 
tlw  training  the  Sikh  team  voa  so  Eiuch  the  better  that  It  beat 
the  Battery  team  even  with  the  advantage  of  the  ground  in  favour 
of  the  ktter.  Towarja  the  end  of  the  training  the  two  teams 
were  about  erjuali  the  Battery  team  never  bemg  etrtain  of  Lieating 
the  Sikha.  Two  days  before  the  Assault-at-Arma  a  trial  was  pulled 
en  the  moat  Level  ground  that  eciuld  be  selected,  arid  ihv  rmult 
was  a  vii;tory  for  the  Battery,  but  only  after  a  uiagnilieent  pitll 
of  V2^  minutes,  in  epite  c£  the  immense  advantage  in  weight  on 
I   the  side   of   the   Gunners. 

'*One  very  notfceahle  point  in  the  cralnicg  was  that  if  a 
Ounner'a  hantis  bi^ame  ohLifed  he  had  to  give  up  pulling  till  they 
wrrre  right  again  ;  a  Sikh  managed  bo  contmue  hia  pulling  whether 
hia  hands  were  ehaFed  or   not. 


33-2 


UKIC    ACID— CIHAPTBB   VIII 


"t>i]  July  21^,  imi,  No>  7  Mountoin  Botterj'  Royil  Artillery 
{i"otifiistmf5  of  about  100  Biitish  GuanoiE  and  VJ)  Native  Drivers. 
hflli  Sikhs  and  half  Punjabi  MuliommiifJflTis}  rerpivi^H  orders  to  pm- 
n«ed  on  servii^e  at  oni^e  to  the  MiLlakand,  the  inoveiiieDt  being  nf 
the  utmost  urgency.  aiHi  to  be  accelerated  in  every  poaaible  way. 
The  Battery  marohed  the  next  afternoon  to  Abbottabad,  15  milea, 
iLTiivinf;  at  S  p.m.  and  leaving  again  at  4  a.m.,  Owing  to  difQ^ 
c^u]tii*8,  in  watering  the  mules  and  taking  ove?  fr^h  transport,  the 
men  hfid  only   a  l&vi  houm'   rest   that  night. 

"Th(!  iollowiHg  day  a  double  march  to  Harripur  wa»  made  (22 
miles}  but  the  hen.t  via^  intcneo  and  a  halt  had  to  be  made  during 
th<^  hottest  hours  oi  the  day,  and  tbc  Battery  ouly  settled  down 
in  camp  at  S^3Q  p.m. 

■■'  A  fltart  was  made  at  3  a..tn.  tbe  following  morning,  and 
HflKan  Alidal  [21  milefl)  reached  at  1  p.m.  Thi»  complete  a 
marcli  of  58  milea  in  46  houra.  The  heat  wae  dreadlul  and  the 
Gunuerfi  suffered  severely,  many  having  to  be  helped  alon^  iri 
ckkae  and  oa  bparv  mules,  tbougb  all  marc^hnd  in  the  loat-  two 
milea  to  the  Railway  Station  at  Hasan  Abdab  ilardly  a  aingle 
Dfiver  fell  out  the  whole   march. 

"  The  Battery  ertmiawi  tliat  allernooii  in  two  trains,  the  first 
of  which  arrived  at  Nuwahero  at  1  a.m.  the  next  morning.  The 
half  Bfttterv  detrained  at  once  but  the  platform  was  encumbered 
with  caHs,  &c-,  and  the  mnn  did  not  get  mto  camp  till  >3  a.m. 
The  aecond  half  Battery  came   into  camp  at  7  a.m, 

"All  tardea  were  nuflering  from  want  of  sleep  and  from  the 
terrible   heat. 

''At  y  a.m.  ordera  were  received  that  the  Battery  wna  bo  try 
and  reach,  the  MaUkand  (47  milea]  in  24  boum,  iis  a  light  wa« 
imminent.  Thr  only  ehunco  ol  doing  lliia  seemed  to  hi?  to  leave 
all  baggage  at  Now^hera  under  u  guard,  and  u^e  the  baggage 
mulea  to  mount  men  who  eould  march  no  further.  ThU  waa  done, 
and  the  Battery  marched  at  noon  on  a  day  hot  even  for  Now- 
fibera   in  August. 

"  Aiter  marcbing  &  milca  it  was  found  mipntaihlr  to  proceed. 
Several  mnn  wore  down  with  beat  apoplesy^  and  riding  barchacked 
mules  was  more  than  the  majority  of  tired  and  ebafed  Gunners 
could  do.  It  was  resolved  tc  halt  till  the  evening,  aendiag  back 
the  baggage  mules  to  btinj^  up  the  baggage,  while  the  Batt4'ry 
marched  on  to  Hordon  (IQ  mika  from  Nowsbera].  The  Gunners 
were  iar  too  done  to  go  back  for  the  baggage,  so  50  Native 
Drivera    wore    sent.     Thene    W    Drivefa    rod^^    the    bareback    mules 
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back  to  Nowaht^ra,  packed,  sorted,  and  I{>[idcd  ths  baggage  (150 
mule  loads)  in  a  duAl-storm.  £.nd  then  mart^K^  JB  mikfl  to  Mar- 
<lan,  univing  there  at  Ti  &,m,  aod  mnr<'hmg  again  st  7  a.m.  It 
would  bave  been  absolutely  impiinsible  to  do  tbe  work  with  the 
Oiinncra — witling  ad  tliey  were,  they  were  utterly  tired  out  ;  but 
the  50  Drivers  did  il  cheerfully,  and  wore   Uttle  the   worsi?  for  it. 


/ 


Major  Edwards  telta  me  also  that  the  Mouxitata  Battery  trained 
on  tbeir  crdioary  ratioDB»  tU.,  I  lb.  of  meat^  including  bone,  I  Ih. 
of  breads  with  potdtota,  ten.  salt  &u„  though  they  no  douhf 
bought  some  extra   food   for  themwlvps. 

The  Sikha  trained  on  8  obb.  of  ghcp  (butter  oil),  2  Iba,  of  milk, 
I  lb.  of  attar  (wbol«  raf^al)  and  ^ome  ve^tablc^H  and  once  a  weak 
as  a   tr^al   4  oza^   uf   mpal. 

The  great  difficulty  which  Ibe  heavier  leam  bad  in  pulling  over 
the  light(?r  onp  is  very  reuiarliiible.  and  ahows  that  weight  [r  rot 
always  power — it  dcpenda  whut  thi?  weight  is  rajide  of— and  Major 
Kdwardfl  telb  me  that  the  Sikhs  ore  "thio,  hard  men.  not  an 
ounce  of  spare  fle^h  on  them,^^  (tnd  we  may  suppose  by  contrast 
that  the  Mountain  Btitlery  team  h&d  a  certain  amount  of  adipose 
whieh  helped  ibem  in  weight,   hut   in   nrj  other  way. 

Judging  by  their  wi^I^hl  they  should  have  ptdlcd  over  tht 
8ithfi  eftflily,  but  their  loss  of  power  on  the  JJiternal  work  of 
circulatioD  and  outrinnn  waii  &o  great  that  the  power  available 
for  external  work  waa  muflh  less  than  that  of  the  Sikhfi,  and  this 
equ&lised  the   differenee   in  weight. 

Now  one  of  the  repulli*  o(  this  internal  friction  and  defe^'tive 
(liniuLktion  and  mctabobfim  in  the  (Junnera  wm  the  ftdipofle  they 
eArriedn  for  rollan"  in  causing  defeotive  comhuBtion,  cauflee  aLflo 
dMw>tivp  pnm^-°*^^"  "^  ^"^^  ani1  tlftp^'^'''""  '^l  lliimr^ ;  benrr 
tutfj^linfi:  nfii  i.»  yjiim  *;tnuT  t  hoQcc  tfat  GunueTB,  thoiigh  they  took 
prf>hablv  but  little  hnrter  (as  the  amcunt  te  not  menttnnei])  carried 
Mfme  uuder  thwr  Hkin  ;  while  the  Sikhs,  who  bad  B  ciJpw.  of  ghee 
prr  day — aud  Mifcjor  Edworda  informa  me  that  this  was  increased 
to  Iti  o».  for  the  last  month  of  traininfr— eombnated  the  wholp  of 
jl,   and  currii>d  none  about   with  ibera. 

In  the  other  reeord  the  endurance  of  the  Drivers  via  clearly 
very  much  gn-ater  than  that  of  the  Ounupra;  those  relatively  free 
from  uric  acid  were  also  relatively  free  from  fatigue;  the  condi- 
tidUB  here  were  not  quitr  o^^urtl-  for  no  doubt  the  nativce  would 
feel  the  heat  they  vrore  aceufitomcd  trj  much  Icfls  than  the  Knjflifth- 
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men:  but  after  making  EuLl  aliowance  Fur  l]iiA>  there  is  AtiU  a 
[itrge  margin  of  difTerence  which  only  diet  and  freedum  Jrom 
coUfitmia   wiJi   occouut   for. 

For  the  r&oord  of  a  tug-of-WAi  m  which  Sibha  bt^&t  British 
Bftilora,  see  the  W'af#r/oo  oiirf  Vroshy  Herald,  January  4,  ilH>3,  a 
reference  to  which  I  owe  to  the  kindness  of  Dr.  Little  of  Liverpool, 

Cascfl  in  which  btipue  ih  fatal,  as  In  that  about  which  a  paper 
wait  read  by  Dr,  Duk^a  at  the  R^jyal  Medical  and  Chirurgiral 
Societr,  May  'J,  I81>:1  (aee-  Lancei,  l$lf3.  Toi,  J.,  p.  li:Vi).  preai^nt, 
I  believe,  but  &  mere  exaggeration  of  the  Above-named  symptoma, 
and  even  the  diimt^gration  of  the  blood  mentioned  by  the  laat- 
oamed  obsvTv<^r  n^ay  be  but  a  further  stage  of  (.he  blood  changes 
which  may  prcx3u(^e  thft  albutniimria  nolJc«l  by  Mahomed^  or  tJie 
blood  tb»tn^eA  tn  antemia,  of  which  I  ehall  have  to  aptak  pri'/^ently. 
or  the  still  more  marked  ohange-s  in  the  blood  aeen  in  paiosyj^iual 
hnMni^tElobinuria,  \vhich  £  believe  to  be  paroxysmal  coUcemia  {set 
chapter  aii.). 

The  same  explanation  will  obvioufily  apply  to  a  case  recorded  by 
Dr.  Lee  Ditkinson  {Jjanctl,  18SI4,  voL  !,,  p-  12513),  where  transieot 
hH'ino^lnbinur)j4  followed  inuscular  exertion  taken  \.\n\v.  out  of 
training. 

Bnt  if  fatign^  ia  due  to  ecliiBmm,  the  obstruotcd  capilhtriea 
and  deficient  cireulation  in  important  etructurps  which  it  brings 
about,  ir,  jufit  as  ia  the  chkc  with  mental  deprcfision,  ahould  bo 
proportional  to  the  amount  of  uric  acid  in  the  blood.  And  the 
amount  of  urlr.  acid  in  the  blood  ia  proporLicmal  to  two  things  .- 
[1]  (he  amouut  of  uric  acid  in  the  body  available  for  eolation  in 
the  blood,  and  (fi)  the  importance  of  the  riee  in  alkalinity  which 
mcrecBce  the  eolvont  powers  of  the  blood. 

Now  other  things  being  espial  the  fall  in  acidity  of  the  urine 
and  riHc  in  alkalinity  of  [he  blood  will  be  greater  the  greater  the 
[n?rjipi ration,  and  ptrBp Nation  will  bo  greater  Jn  ht>t  weatlier  than 
in  cold,  and  greater  alao  for  the  aamo  exertion  lu  a  man  who  ia 
not  m  training  as  compared  with  a  man  who  ie.  Hence,  fatigue 
is  greater  in  warm  moist  wi3ather  a£  noticed  by  Dr,  Dukca,  and 
those  not  in  trainings  as  in  the  above-mentioned  cane,  will  have 
more   colljemra  and   bn^ak  down   Kuoripr  than   those  who   are. 

But  we  have  aeeu  in  chapters  iii.  and  Jv.  that  tlie  uric  acid 
in  the  blood  ia  to  a  oertam  extent  proportional  to  the  ttmoimt 
swallowed  in  the  food,  and  that  thoae  awnllow  most  who  live  on 
butcher'a  moat  and  other  animal  loode,  while  those  who  arc  vege- 
tnriaas  swallow   probably   much   leaG   ^see  aUo  chapter   xvii.).     Thu 
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no  doubt,  I  think,  actJouDte  for  the  repiirLeii  vi^^Dory  of  the  vege- 
tarians ia  a  loDg  diflt-anuti  walk  previously  referred  to  (see  Lai\cct, 
1893,  voL  i.,  p.   LliMi). 

Tbo  Fact  that  fatif^ue  means  au  ejccearj  of  uric  acid  ia  the  blood 
(collfemia)  auffic^  to  QxpUiu  at  once  its  rolatioa  to  acute  rheumfi- 
tism.  Let  there  be  exer^is^  find  pcrBpir&tion,  with  increased 
alkAliiuty  ul.^0e  ~LTuod~rVdl1  rjlLi^riil  l  as  ilH  retiiilt,  and  let  there 
Bupervene  oa  .nuiH  anythiag  outh  ji.^  .fid  or  fever  wlitth  caustsa  a 
ebarp  rise  in  the  audltrf  of   the   ujjii^j   hujiI   an   ni|Ually   marked  fall 


ia  thcaIkBlinny"of~the  blood,  and  wc  havo  alt  the  fuetofs  in  the 
n4|imAl^^Ug9j;ionj>f  acutejhguma t ism ,*  The  aharp  fall  in  alkalinity 
vill  drive  all  the  uric  aeid  out  of  the  blood  into  the  joints,  And 
the  effeutrt  on  the  joiolt*  will  be  proportional  lu  the  amcjunt  of  uric 
acid  in  the  blood  and  the  rapidity  with  which  it  ia  driven  out,  and« 
aa  1  have  aaid«  nature^a  methods  in  thia  matter  can  be  inxitated  to 
any  required  esrtent. 

Aa  already  said,  if  you  take  care  to  remove  the  available  urio 
acid  before  beginning  the  exereise,  almost  an  unlimited  amount  ol 
esercifle  with  perapim  Lion  may  be  undertjiken  without  fatigue,  and  L^^ 
a  (ourec  of  salicylateB  vrill,  aa  wu  have  ueen  (hg,  40),  not  only  do 
thU|  but  it  will  prevent  the  exerciae  from  being  followed  by  any 
stlBneflB  or  royalgie  pain,  thuB  tbgaa  are  tha  phyf"^'^^^"-^ '  /./vut._ 
terparta  of  rheiimatiem.  And  \i  all  euch  troubles  are  peopoftioml 
to  the  amount  of  uric  ncid  in  the  blood,  it  is  little  wond&r  that  a 
aoinewbat  vej^etarian  diet^fta~'bcen"^ouDd  to  do  much  gopd  id 
pregnancj^nd  to  moderaie  jjeatiy  the  paina  and  tJonbW^f  par- 
turitiDD  {BtUUh  Medical  Jowtui^,  ]6&^,  vol,  it,  p.  U9),  wkere  the 
reault  of  auch  diet  ia  eaid  to  bo  **a  rcnmrkablc  feeling  of  well- 
being  ;  the  aen«e  oJ  fulncgs,  Learing  dowD,  and  weariness,  thirst 
and  constipation  aoon  disappeared  and  the  patients  have  been  abla 
to   walk   many   milen   up  to  the  evi?  of  iionfinenient.'' 

And  if  1  am  i;orrtot,  they  would  not  only  eecape  the  above 
troubUfl  but  during  and  after  coofineuient  would  abo  escape  the 
headache,  puHt-partum  htomt^rhft^o,  dcptiHQItEm,  convuBIi^a^ffiama, 
or  albuminuria,  in  n  u.nfj_  ^ol]a?mifl  and  its  reaulis,  whifh  on 
ordinary  diet  are  far  from  uncommon  ;  and  indeed,  1  have  myself 
atcered    many     womcsD,    the    subjecie    of    Brigkt's    dioi^aae,    safely 
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'  «^  also  Dr.  A.  5.  EocUb,  Brttiah  Mrdical  JtJurttal.  1891,  vol.  I,  p.  1075; 
alio  *'Thc  Practioc  cf  NCossoga,"  bv  A.  Syinoud  Eccloi,  MocmiJlar],  London, 
1495,  pp'  ^  ftud  1^,  "hvru  trjauj  lutenniLiug  Fb^Ih  «bou£  r&tiguc  euiU  [hsamatiam 
iLDd  thfir  relation!  to  otbar  oondltlomi  are  mentioned. 
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through    pregnancy   and   partnritioii   by   mfftm  of   ft  unc-vidl 
diet, 

T  remember  many  veani  ago.   vthea  a  Atudent,  (weing  %  *i 
witb  puerperal  mama,  and  being  macb  &«toiuabed  at  ouch  * 
of  a  noturol  proc<f6s  (parturitionj.      1   now   know   th^t,  thoiijjh 
proceaa  was  natural,  the  diet  waa  uot,  and  w>  after  partuntxo* 
gOt-fioUumia,  and  ►■ —  >—  ' — ^-^   faijnii  tTni^Hn— ^Tn 


Thua   the   ^fT&(rt.R  of   uTir   xf^id   ^neb1«   ub   to   acoonat  frir  *ii 
symptom    and    [mlhologjoal    relatt unship    of    iatigur,     Bui 
puahod  to  e^ctrcmce  produces  syncope,   and  this  STDOOpe  mij 
tinue  and  end  in  death  tis  in  the  case   recorded  by  Dr,  Ul 

And  tbc  eausatioo  of  thie  evncopi*  is,  as  ve  hav*  E«Giit 
from  causes  which,  differ  from  phjaiolo^cat  conduioiu  mnlfl 
degree,   ihe  biood  In  flooded   with  uric  acid.     Thi!^  obsttuLT*  M 
capiilarifFi.  binders  the  rirrulatic^n  through  the  iiiu!<ic3es,  amt 

the  lunga,  and  other  organa,  and  aUo  produces  high  blood 
and  alteration  of  heart  ooirndB  as  in  tho  case  recorded  bf  tin 
Dr.   Mahomed. 

an  T  hftve  nolkied  Ihat  it  di)eft  under  t\n-i-i'  rtreumaUnt^eft  in 
(eee  fig,  37).  and  finallv,   if  there  h  no  relief  it   sto]»H  aail 
aupervenea,  and  ayncopo  is  no  very  rare  occurrence  in  »vcn  il 
of   the    uric    aeid    headache    iUolf,     Speaking    of   diJalatiaa  o1 
heart,    Sir   W.   H,    Brofidb?nt   aay^:    ^' If    ib   ueuatly   gradual  ■■ 
development,   but  acute  dilatarion  of  tbt  hfiart   is  a   man 
occurrence   than   is   geTierally   supposed,  and   ichea   it   is   laJvarfi 
tfforl,  aniecedciit   hujh   arteriat  fenston  t's,  rKc<^ditig  to  mj  cf^mww 
a  comlanTyrrfliifpVBf^f^factitr^'  {^"Xht  Pube/'   p.   IfiSJ. 

It  appears  to  me  that  we  have  very  po^ibly  in  wb&I  tf  (til" 
'"  FamJy  periodic  paralysls^^*  a  pathological  exaggeration  ol  «rtM 
nf  [.he  HyiaplurriH  and  ri.'aultM  of  fatigue^  fcir  this  paralysis  OOAB 
on  chiefly  after  muiKular  exortiou,  it  is  accompanied  by  a  mafw 
increase  of  cardiac  dulnc«9,  and  there  maybe  Aome  aigiu  ol  debibT^ 
or  oven  of  sjiieope;  then  it  paasea  off  after  a  more  or 
longed  period  of  reat. 

The  mere  fact  that  it  is  periodic  makea  ane  fti  once 
a    possible    relationahip    to   the   great    periodic    circulation 
migraine,    epilepsy  and  depreaaioii.  and   that   it   ruiw   in 
a   further  point   of   ronemhUnoe   to   migraine,  which   a  so 
hereditary. 


*  Afl  ia  th«  DFu«B  do9«ribed  by  Dr.  C  R  BnisiiH  fa  tb«  Lane»I.  IMI. 

p.  IfiGl- 
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The  t^xplftiifttion  given  oi  fcha  "  acute  increase "  of  cardiac 
dulnesfl  during  tba  attack  ie  tbac  it  may  bo  dai>  tc  puricftrdiftl 
efluaion  :  but  ir  sepras  to  me  that  it  ia  much  morp  Ukel^  to  be 
due  to  acute  dilAlAtiori  resulting  frotn  collsemic  liigli  blood  pregiturf' ; 
for  we  can  undprat&nd  tLis  paaalug  dH  in  itn  huur  or  two  :  but  a 
fluniJar  clearing  up  of  a  pericardial  effusion  ia  more  difficult  to 
believe  in.  E&tiguo  aa  w©  know  will  produce  ayncope,  oven  fetal 
syncope,  and  we  knf>w  that  in  theae  cases  the  blood  ptesaura  ia 
high,   i.e.,  the  wyncope  Ja   orodiicBd  bv  ohg^jY^^y^,  'j^p'^^^'^  ^h'uih 

flip     I^Pitrt^  fftilQ    t.rflfrn.Jt 

PooaiblT  suiTerers  from  periodrc  paralvBia  have  aomewluit  we&k 
aad  small  hearts  which  diJate  easily  before  the  coll^emia  ai  iattgiie. 
I  have  Been  eevoral  caecfl  of  temporary  par^sia  of  the  lower  es- 
tremlties  In  adutta  which  I  coitld  only  attribute  to  detective  circu' 
IfltJoTi  in  the  eord  due  to  collj^mU  and  heart  failure,  of  both  of 
which  I  had  evidtmce :  bul.  if  I  am  right  the  collremja  and  high 
blood  pTcaaute  could  eaailj  be  demonstrated  along  with  the  in- 
creafiGd  area  of  cardiac  dulne^B,  and  the  otiaet  of  the  paralyeis 
in  thee«  casea  of  periodic  paralynie. 

It  would  b?  interesting  uUq  to  know  whether  any  of  thf 
Kufferfrs  were  large  conamnerrt  of  such  things  as  ,£^]i.  rj?^  eoi^e. 
or  pulses,  t^uruEiarp  alno  with  Dr.  HaiuWn^w  raw*  of  chnmic 
paralyftA  recorded  iu  chapter  liii. 

But  if  the  syncope  of  fatigue  has  thia  cauBatioa  it  seema  very 
probable  that  ayncope  met  with  under  olheJ  coflditione  may  have 
6   aim  liar  cauf^tion. 

T  have  already  (chapter  vii,)  mi^ntioned  the  pulse  of  epilepay 
and  other  cOT^viiIaiotn^,  its  alowne-t^  and  high  tenHioa,  and  the  lat^ 
Dr.  Moxon^a  suggegtion  that  atoppagi^  of  the  heart  ia  the  cauae  of 
the  fita;  and  I  would  further  point  out  thai  my  own  experience 
soema  to  show  that  the  heart  specially  flutters  and  givea  ai^HB  of 
discomfort  aa  the  bloud  presmire  riaes,  that  ia  to  aay,  a^  thefe  is 
a  ohangA  from  low  to  high  blood  presaure.  I  have  also  mentioned 
the  Ayucopp  of  bathing.  There  is  another  condition  ia  which  »yn- 
cope  is  not  uncommoDL,  oamelj',  convalescence  from  acute  disease^ 
and  here  oIao  it  is  aMOciatcd  with  high  blood  preMure  and  aub- 
Qormal  teDQpofatute,  juBt  as  iu  fatigue.  I  maVo  if  a_niL>  T^^^J  ^ 
allow  gifiT  .popvaleaoeat  to  sit  up  or  make  any  e-\prt(on  till  j^be 
■temperature  haa  riaan  to  normal  anTTfflfflft^inHClOF  I  UeUeys, 
and  iBitti'efl  I  know,  llnl  the  heart  ia  often  affected,  perhapa 
dilated,  by  the  hish  blood  prceaure,  and  that  any  effort  may  h« 
the  laat  straw. 


368 


UBio  ACii> — CHjirrcn  viii 


Hers  alao  we  get  &  most  intereHting  Ijght  rlirown  on  the  c&UHft- 
lion  of  B right's  ilifleaw^r  vvhJdh  sa  uftr.n  (iriginatca  m  pQBb-fohiilc 
conditioaa.   esptciulij   after  iscarlet  fever. 

Now  poBt'fpbrilt  collfl?nua  with  ite  eipm  of  slow  oftpUlary  reflux 
and  Eub-nornifll  temp^^rature^  means  in  any  taae  very  dpfectivt 
metabolism  and  combiutioQ;  but  if  under  thest^  circuniEtaiK]^  the 
he&rt  fails  before  tbe  colIjEmic  obsbmction  of  caplllAritis,  we  get  at 
ontu  I  he  most  'Ti.r.M^|yp  '■■TuLa/tinTI  ■mJ-Bombiintiitn  Mint  are  com- 
patibli;  wjtli  contiiniieii  life,  and  it  ia  liuli:  vicmdcr  that  undcf 
these    cooditioitd    aomc    fllinimnnn    fr-]    In    hr    '"i-f "'>^i"^'>ii    t\^{\    are 

It  IB  cle^  then  th&t  h«art  fiiilure  i^i  a  most  important  deter- 
uiLoing  cAQse  of  acute  Bright' a  disease,  and  the  dropay  which 
Hccompuniea  it  is  h  si^n  of  II-h  nrigiri :  if  IIip  hcntt  diJ  not  fail 
the  GoIb&mitL  would  cuuse  coneidefable  dama|£c  to  normal  combua- 
tion ;  but  when  it  does  fail  it  ia  obvioua  that  the  damage  mu&t  be 
trebled  and  quadrupled,  and  dropsy  is  added,  Keurt  fniluic  is 
tbUB  second  m  iooporUinoe   only  to  the  coUa^mia  itself, 

Aiud  th.ere  ia  one  other  couditiGn  in  which  »yncop«  gometime^ 
occura,  namely,  during  or  just  aflex  the  administral.jrjii  of  i;iJoro- 
form,  which  aeems  to  mc  to  have  many  points  in  common  with 
the  Donditions  named  above,  though  an  I  have  no  peisDiial  ex- 
perience worth  mentioning,  anything  1  say  must  he  taken  aa 
suggestive  merely. 

What  1  would  fiuggoflt  is  Ihia.  that  chloroform  frees  the  capil- 
IflrieB  and  loweri  blood  preiwure  (ae  appears  to  be  well  known), 
and  1  think  that  it  may  do  tliia.  like  &g  ainay  otbt^r  drugs  meu- 
tioncd  in  thia  voJumu,  by  clearing  the  blood  of  udc  acid,  Wc  may 
also  call  to  mind  that  the  mental  excitement,  hyateria  or  deiiriam 
met  with  in  certain  stages  of  ani^stheeia  ar?  the  results  of  tbiji  fall 
of  blood  pressure. 

Tht^n  when  the  cbloroform  ia  left  off  thern  will  be  a  riw  of 
blood  preaaure,  which  I  have  spoken  of  in  the  cose  of  other  drugs 
afl  the  re  bound  t  and  if  thiu  ia  great  and  rapid  the  heart  will 
llutter  and   laltar,  and   perhaps   Qna&G   to  beat. 

Further,  the  ftuctuaticn  m  blood  pressure  which  the  drug  pro* 
duces  will  be  greater  {other  things  erjual)  the  more  urie  a^id  thefe 
ia  in  the  body  anJ  bluod  at  the  time  it  1:^  adminiHtercd,  and  the 
greater  the  fluctuation  the  j^real«t  the  strain  on  the  heart. 

Taking  thia  view  of  the  matter,  1  was  greaily  inlercatcd  by  an 
ncticlo  by  Dr.   K,  Kirk,   in  the  Lancet,    ltS*J3,  vol.   ii..  p.  4^1*. 

Tu    this   paper    he   ehows   that    in   ariimala   when    Inhalation   of 
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chloroform  is  diacootinued  the  lunga  are  emptied  of  ita  vapour  in 
10 — 20  sepf>ods,  and  a  little  after  this  the  hesTt  suddenly  slows  aTii 
becomes  irri*gular^  a.iv]  ihere  rnny  l»e  synctifip-  FiirTher,  the  longpr 
the  inhaUtion  is  continued,  the  later  deea  thb  Aluwing  aud  irregular 
actioD  of  tbe  he^rt  appear,  and  he  aaye,  *'the  iiregulftr  action 
eommcnceB   when   the  last   drop   of  eliloroform  ban   left   the  blood." 

Thin  dinpenes  «>ace  aTid  fir  fll)  of  anj  idea  that  tbe  irregular 
aotton  U  due  tc  th«  chloroform,  hut  if  it  is  due  to  tbe  risLog 
pr«wure  as  1  am  j^dggpsting.  it  t8  }\ifit  what  we  should  expect — 
indeed  it  almoat  amounts  to  a  demoostratiun. 

If  the  heart  f&iU  rapidly  its  action  m&y  hocomo  quick  instead 
of  slow,  juat  as  in  other  conditions  where  there  la  high  blood 
pressure  {sve  chapter  v.). 

And  then  with  this  failure  of  the  heart  the  blood  pressure  mil 
fall  very  greatly  ;  but  that  there  ih  rising  blood  pressure  at  the 
onset  of  the  trouble  ts,  I  tbink*  provL-d  by  the  slowing  of  the 
pulse,  ill  ftceurdance  with  Marey's  lav  (aee  obapt«r  v.),  Whilo  if 
the  first  event  is  a  ^eat  full  of  blood  prcaaurOf  aa  Dr.  Kirk  ficcma 
t<j  suppose,  there  ia  no  reaaon  why  the  heart  should  elow,  and  I 
have  just  pointed  out  that  bjftQJ^  jreaaure  ia  high  and  the  pujjg 
Blow  in  the  parallel  conditions  of  fBt1ime.~ t^onvB-leflcence  fpoHt- 
febrile  bruilyeardiu),   and   ni^rt^in   cattftH   of  epileji^y. 

Now  post- chloroforms!  high  teaaiun  differs  frum  theae  iibiefly  'm 
its  rapid  on^et,  and  it  ia  on  this  Account  likely,  aa  my  c?q)eni:inco 
eeems  to  ahow^  to  affi>et  the  heart  more  severely. 

Some  extremely  interesting  cftpi?e  bearing  on  these  points  were 
published  by  Mr.  A.  Wilson  in  the  La-nntt  of  November  17,  J61I4, 
and  in  a  paper  on  "The  Pathology  of  Chloroform  Rynoope "  in 
the  Lancr^  of  February,  1895.  1  have  referrGd  to  thesa  and  other 
caaea  in  illuatration  of  my  argument. 

In  Mr,  Wilson'R  faees  I  and  1!  we  have,  oa  he  truly  aaya,  All 
the  aigi"  of  primary  failure  of  the  cLrculation,  and  in  his  Caao  (I 
we  have  this  oecurring  &s  the  patient  is  coming  round  and  is 
aufficierilly  conscious  to  give  a  ory  of  pain  ;  hut  whether  in  Cases 
]  and  2  ike  syncope  came  on  during  alight  breaks  in  the  adminie- 
tiation  of  the  chlorolormn  n9  contended  by  Dr.  Kirk,  there  la  not 
auffieient  evidence  to  shown  With  regard  to  Case  G  Mr.  WiUon 
remarkft  that  the  evncope  was  due  tn  the  reflex  inhibition  of  the 
heart  by  the  pain,  but  that  some  blame  must  also  ho  laid  upon 
the  seinj-anffisthetic  condition  of  the  patient  at  the  time,  but  I 
ahnll  have  to  ^peak  of  these  points  again.  It  is  interesting  Ln 
note  &bo  that  Mr.  Wihion  agrees  with  Dr.  Kirk  in  looking  upoji 


390 


URIC   ACID — CHAFTEB   VDl 


ft  RiiddeTi  qutckening  of  thf  piilsp  &^  a  danger  ^gnaL*  Dr,  Kiik 
hW  m^^ntrons  m  the  referenrie  j\isl  given  ihn  c&^e  of  b  patient 
who  died  from  "  the  reactioD  which  euftued  when  h«  bi^gaa  Ui 
breathe  freah  air." 

Tlicn  ID  ttc  Lan^ff  of  November  24,  18U4,  there  is  the  record 
of  ft  case  of  syncope  under  cWoroform  in  which  nitrite  of  amyl 
averted  a  fatal  rp^ult.  and  ita  effect  is  said  to  havfl  been  *' almoBt 
inBtantanetms.'*  T  have  elsewhere  suggested  that  this  drug  acta  by 
reducing  the  blond  preaauie  atiU  >thus  freeing  the  h^arb  from  ile 
overpowering  effects  (for  another  oaBo  in  which  it  Tvaa  uaed  witb 
succeas  (ii?c  the  Lajioef.  of  I^larch  7,  18S5).  And  even  in  the  flame 
number  of  the  Laricet  (November  34,  18U4),  there  is  the  record  of 
a  case  in  which  death  ennued,  and  it  is  said  with  regard  to  the 
onaet  of  the  fatal  ai^s  that  "  tlie  adtuini^tratlon  of  the  chloro- 
form had  b^eu  etop^i*"^*"  a^d  in  an  annotation  «□  the  samo  tafie 
in  the  next  number  (p.  13iH)  further  points  of  great  intcrcat  ore 
montioned :  (!)  that  she  had  t-akon  chloroform  with  impunity  on 
other  occasions ;  (t!)  that  fihe  had  been  eonilned  fifteen  months 
previoualy  and  tiad  recently  lost  a  ohild^  and  was  aiiffering  from 
the  deprt^fttting  elTecta  of  grief ;  (3)  that  there  was  slight  renal 
diaeasc  (and  T  note  also  that  one  ol  Mr,  Wilaon^s  cases  sufierefi 
from  chronic  Bright'a  disease):  and  (4)  that  ^^  before  the  dentist 
had  touched  the  patient,  although  the  ehloioformiet  h^  tftken 
away  the  chloroform  from  her  face  and  pronounced  her  ready  for 
operation,  ahe  suddenly  became  ashy  pale,  but  respiration  con- 
tinued'*; here,  then,  we  have  exaotly  the  condition  deaerib^d  and 
insisted   upon   by  Dr.   Kirk  and   Mr.   Wibou- 

Another  death  under  chloroform — in  which  there  was  great 
difficulty  in  giving  the  ano^thetie  owing  to  the  noae  being  the 
point  to  be  operated  on,  and  where  the  patient,  therefore,  came 
round  several  times  before  the  lata!  eveat^-is  recorded  in  the 
Lancet  of  August  25,  161»3,  and  aiinilar  deaths  from  too  little 
chloroform  or  a  lull  in  the  administration  were  dJeeuRaed  in  1892 
and  lHl^y.t  ^  have  taentioned  above  Mr,  Wileon^s  opinion  that  in 
hia  CaSQ  6  the  ayncope  was  due  to  the  reflex  inhibition  of  the 
heart  by  tb4?  pain;  but  it  seema  to  me  that  a  somewliat  different 
roUtion  between  ^^hukc  and  effect  to  that  he  wiigge*it-ed  iw  possible. 
Thus  1  have  said,  with  ref(irence  t<t  tjic  eJTect  of  high  blood  prea- 
sure  on  the  aotion  of  the  heart  (£g.  ^7),  that  my  own  heart  never 


■  Thfl  Ltinccf,  Junta  aS,  1894. 

I  Bril.  ;Vftt.  Jotimal.  IH'^'A,  vol,  i,.  aud  1^93.  vol.  iL,  p.  14fl2. 
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fftlters  or  tlattoTs  (-xcept  nh«n  then  ia  hig}i  or  rising  blood  pree- 
Aiire;  bu)^  tbera  iii  one  oondition  1  ought  to  have  mentioned  in 
which  my  heart  does  tliitt^r  or  falter  juat  as  in  pulse  tracing  A, 
fig.  -'J7  (vihich  hhowH  well-marked  high  blood  prewHure),  ami  that  irt 
during  severe  irritation  of  a  sensory  nerre.  1  happen  to  suffer 
maoy  tbitif^  with  the  dental  branchea  of  Che  6.fth  nerve,  and  I 
have  eeveral  tinn?fl  nutiood  that  with  the  tnont  severe  paroxyamB 
of  pain  ray  heart  falters  and  llutterB  just  aa  it  was  doing  when 
the  above-mentioned  pube  tracing  waa  taken,  for  theHe  cardiac 
trregularitiea,  not  being  habitual  with  nit.  are  always  distinctly 
fcltn  Now,  in  the  case  of  my  own  heart,  vraa  thia  a  reflex,  or  waa 
it  due  to  rising  blood  pressure  ?  If  we  may  consider — and  ao  far 
as  I  knowr  physiology  dooe  not  negative  the  idea — Chat  irritation 
of  a  sensory  nerve  causes  e.  general  contraction  of  arteriolca  and 
a  rise  of  blood  pressure,  the  cause  ^ns  in  both  oases  the  same; 
and  my  heart  fluttered  under  the  dental  pain  for  the  same  reason 
that  it  did  so  in  pulse  ir&cui^  X,  because  in  both  there  waa  high 
and  rifling  blood  prcaaurc.  We  can  now  fully  appreciate  the  bear- 
ing of  Mr,  Wilson'e  Ca»e  6.  Here  the  patient  was  comii^  out  of 
the  ehlorotorm  anssthesia,  and  blood  pressure  was  tharefore  rising; 
suddenly  to  this  was  addt>d  severe  irritation  of  the  senaory  nerv^a 
of  the  knee,  causing  an  acute  rise  of  blood  presaure.  and  it  was 
httle  wonder  that  the  heart  wna  ihus  completely  oveqjow&ced  and 
that  syncope  at  once  resulted;  and  death  may  no  doubt  occur 
when  the  heart  ia  weak  from  the  bbod  pressufe  effeota  of  pain 
alone,  as  in  a  case  recorded  in  the  Lancet,  1896,  vol,  i,,  p.  1457, 
wliere  death  occurred  a  few  minuter  ^fter  the  extraction  of  a 
tootht  no  aiUDathctic  having  been  given. 

With  reference  to  chc  effects  of  pain  on  lh«  blood  proasure  I 
have  had  a  ease  in  which  1  wae  able  to  obscTve  pointfl  of  aome 
interest ;  it  was  that  of  a  man  in  whom  I  had  lowered  blood 
prcseufe  by  drugs  and  had  been  watching  it  carefully  as  in  the 
ouefl  recorded  in  ehapCer  wii.  When  the  blood  pressure  had  been 
reducfld  to  J30  the  paUeitt  gut  a  severe  inllam-uiutiou  touud  lh« 
£tuiiip  of  a  d^magi^  tooth,  bin  tempcrstuie  rose  to  101°  or  above, 
ibml  he  [iLifiered  coosiderablh!  paia;  whiie  in  this  condition  I 
observed  all  hia  circulation  factors  as  usual,  and  J  found  that  just 
H&  1  should  iisve  expected  with  fever  and  qniokened  ^ulac  rate, 
the  capillary  rellux  wa?4  faai  (4)  but  the  blood  pre^iiajrc  in  place  of 
being  lowcTt  an  otic  would  Eiavv  expected,  say  90 — 100,  owing  to 
ihe  fever  and  the  free  capillarifla  was  120,  i.e.,  as  high  as  at  my 
previous   a Kumi nation. 
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I  sliouU  have  very  little  douht  tTist  this  high  blood  pressure 
in  spit?  nf  free  cupillflripB,  ^"Es  due  to  the  effect  oJ  pain  s^^tling 
in  seiioa  the  muaclea  in  the  co&tA  of  the  UT^er  veruela  and  Ibufi 
raising   the  prcaflnrc. 

And  thi^H  it  will  be  noted,  ia  a  protective  action  of  natnreT  for 
if  the  blood  ie  not  turned  on  full,  the  preasure  at  ibe  seat  of  pain 
and   inflammation  will  be  leaa. 

I  baTP  no  doubt,  therefore,  aa  I  have  abeady  Bakl  on  pp.  21fl-21(i, 
tbut  there  ore  two  iiau^es  of  high  blt^od  pn^uaure  (1}  obntructioD  uf 
capillaries  by  colloid  uric  ocid,  which  ^ea  with  slow  capillary 
redus  and  Is  hy  far  the  most  common  and  enduring  cauac  of  high 
bload  prcBPuio  ;  nnd  {2)  ccntraetioo  of  the  maacular  coats  of  the 
ftrteriolee  and  larger  vePaels  under  the  direct  or  reflex  influence  of 
the  nervoufl  eyntem,  whJeh  may  protluce  some  rise  of  blood  profisnre 
quite  apart  from  the  exibteuce  of  uuy  great  obelruction  in  f^he  capil- 
laries, ond,  as  the  obovc  cose  ^howa,  thi:  inetrumenta  and  mf^thoda  wb 
now  UBC  will  quiohlv  enable  u^  to  distinguiab  the  one  condition  from 
tbe  othet, 

I  quite  agree  with  Mr.  Wilson  thnt  one  cause  of  deatb  after 
chloroform  is  ayncope.  and  endorw  his  vahiahle  aaggpjttion  that 
ayncope  under  otlipr  condilioiiw  abriuld  he  atudi.nl  to  jlluatrflt<*  thin 
point;  and,  if  this  \a  done  many  will.  I  believe,  be  natoniEvhed  to  find 
bow  large  a  number  of  syncope  cases  are  preceded  or  accompanied 
by  evidences  of  colliemic  capillary  eirculation  and  il£  reuulT^.  hi^^b  and 
rising  blood  prewure  (see  previous  quotation  from  Sir  W,  Broad- 
bent,  "  Tlw  Pnlne,"  p.  1G8),  and  by  exoeas  of  uric  acid  in  the  urine 
and  blood,  if  thR^ft  can  hv  vxamim^d- 

But  those  who  are  working  at  this  matter  will  have  no  dilH- 
oiiity  in  getting  records  of  similar  cases,  as  the  joum^  contain  DO 
end   of  them. 

ThLia  in  the  Lanett,  IS'Mi.  vol,  ii.,  p-  881,  thvre  ia  tbe  record  of 
»  fatal  cane  under  chloroform  at  the  Boynl  Victoria  Ho*ipifal, 
Netley,  in  which  all  the  slgoA  and  conditions  seem  to  have  he^a 
obeervcd   most  carefully. 

This  record  states:  '^The  breathing  continued  to  be  natural 
and  regular  for  nbout  one  minuto  after  the  administration  wub 
commenced  ;  the  patient  then  made  Home  alight  i^ttempt  to  (jough 
and  the  breathing  became  irregular"  and  further  on  ■  "  Imme- 
diately the  breathing  became  affected  the  inhaler  waa  removed/' 
and  again :  ^*  The  moment  the  reapiration  became  irregular  the 
admintstration  of  the  drug  was  stopped  ;  a  few  seconds  later  t^ 
pupib   dilated   and    the    hearths    action   eoasi^d,    and    the    man   waa 
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pncticAllj  dead,  although  respiration  ooatinued  for  a  ievr  secooda 
longer,'^ 

Exactly  so,  but  the  error  here  vraa  the  lomoval  of  the  inhaler 
und  iho  stopping  of  tlie  chloroform,  find  everything  that  followed, 
ificluding  death,  vrai  the  rosult  of  this;  a  f«w  secocda  later  there 
came  the  vapour  reaction  of  Dr.  Kirk,  or  what  I  call  thn  rebound, 
with  lapid  cine  of  blood  pfea^^urL'^.  jind  bfilug  unable  to  oveirome 
this  vascular  obstruction  the  heart  failed,  iiod  reapiratton  continued, 
though  it  liud  been  the  first  thing  to  become  irregular,  phowiufj 
that  in  the  first  instauce  the  rospirution  hnd  not  been  really  seriouaiy 
affected. 

For  very  Himilfii  rcnords  Hee  BrUiah  Medicfd  Joumrd,  I89i».  vol. 
i..  pp.  408  and  Ulfl,  diud  ldE)9,  March  25,  but  in  none  of  them  b 
there  auj  explanation  given  of  the  fact  that  ayocope  came  after  the 
ohloroform   was   withdrawn. 

It  would  be  absolutely  impoHsiblc  to  ^t  a  fceord  fflproducing 
more  exactly  every  point  brought  out  by  Dr.  Kirk's  e!q>erinientH 
on  £.nimaU,  and  thesB  eTperimenta  sho^v  us  thitt  aueh  rebound  Is 
best  prevented  by  at  once  resuming  and  eteadily  continuing  the 
chloroform,  en:ept  for  the  audden  withdrawal  of  which  they  would 
oevcr  have  occurred. 

And  kt  aeein^  prohablc  from  the  considcrationa  at)ove  mentioned 
that  the  Booner  does  the  rebound  eome  the  less  the  (juantity  ol 
cblorolorm  given  before  it  is  wichdrawn,  and  the  mort*  long-con- 
tinued tbe  jidnuniNinition,  and  the  greater  the  quautity  given 
the  later  doej^  tlie  rebound  come :  hence  rl  ia  probahh'  niDra 
dangerous  to  suddenly  wHthhold  chloroform  early  m  ltd  adminiatra- 
tion,  aa  in  the  above  case,  than  later  on,  and  this  also  will  explain 
the  observation  of  eome  aniesthetiets  that  more  patients  die  from 
too  little  chloroform  than  from  too  much,  and  the  hy  no  means 
infrequent,  reeordfi  in  fatal  caaeH  that  special  care  bad  been  taken 
to  |M:ivfi  very  little  cldorofonn. 

lu  the  above  case  Jt  seems  probable  that  if  the  sligfit  irregu- 
larity of  the  respiration  and  cough  {probably  indicating  imperfect 
ftDfpBtht'flirk  und  a  reHe_\  from  aome  mucus  in  the  air  pasaagea) 
had  been  disregarded,  and  the  chloroform  quietly  and  earefuUy 
continued,  the  oough  would  have  aubeided  and  the  anieflrhetio 
could  havMi  been  cionfinuwl  througliout  the  operalion.  and  fhen 
in  thi*  rebouad  when  chloroform  was  dtBL^oiitinued  at  the  end  of 
it,  the  rifle  ol  hlood  preefture  wouki  have  come  more  gradually, 
and  the   HenH    would   not   have   been   overpowered, 

Bri^tde- Surgeon   Lieutenant-Colonel  Stevenson   who   records   the 
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ftbove  cft£e  abo  mentiona  that  h«  has  accn  anothnt  m  vW^  " 
ecqueiioe  of   eveata  was  pr&cieety  similar;   Uie   pube  brat  &i( 
then    the    reepiralion/'    fihtH^ing    how    very    ireqaenl,   tclatiT^Jj 
f&tal  oceidents   with   ohloroform,    auch   tMses   are ;   ami  nil  I 
above  Hugg^ted   ih  Jt   most  itiinple  dedactioD   Erom    the  m^onli 
Di^   Kirk'j*   «,\perLmcnta. 

In  a  letter  which  Dr.  Kirk  Idndlj  ttont  me  on  Ui«  si>b)4Ct 
moDtJoDfl  tbat  further  inv^HgatioD  fiecma  to  shoiff  that  ib» 
prei^uie  does  not  fall  as  the  heart  aIows  ;  in  other  wurdi,  il 
juat  AS  1  said,  ihe  heart  slows  becauae  th^re  is  high  blood  pmvt. 
In  acoordanczH  with  Marey^fi  l»w  ;  but  if  the  heart  falters  bi^^u"  i 
Cjinnot  overcome  tlie  obstruction  and  the  high  blood  pT' 
ita  ayjjtolcQ  become  Imperfect  and  ita  Jiction  irregular,  (jr  -■■ 
if  it  »<topE  altogether,  then  of  courac  there  ia  a  fall  of  blood  pta 

The   elToct   of   high   blood   pr^sure   on   the   hvart   is   the  a 
i|iuek  action  cr  alovring ;   the   former  if   il   f^ila,   iba  Utter  if 
»ble    to   withatand   it.   and   obviously   the   higher    the  preaiun 
more  Hkely   [a  it  to  iait  and  ijuickcn   ita  action  {tachycaniial. 
thia  IB  exactly  what   Dr.   Kirk^a   results   with   ai\imab   aho«; 
the  highest  blood  pre&aiire  the  hurt's  actioik  k  i]uiek  and  crrv^iM 
with  a  alight  fall  of  blood  prusBure  it  slows. 

This  al^  is  exaoI;!y  what  wo  see  In  epilepsy  in  thoH 
whciBt  aa  obaeived  by  the  late  Di^  Mojcon,  the  heart  vtopa;  m 
these  cases  the  heart  haa  been  seen  to  act  slower  and  alovoL  <■ 
then  it  stopa  altogether  (a  mere  cxjigftoration  oE  the  droppodbtf 
in  my  own  puLse,  fig.  37),  and  donn  goca  the  patient  OMOitil 
aBd  coDvuhed  from  stasis  and  anieraia  df  the  brain  ;  th«<Ti  PtoB 
B  great  fall  of  blood  pressure  so  that  A  wound  cejifes  to  liM  Lit 
in  the  1^^  of  epilepsy  previously  mentioned  in  chapter  vij  ],  lb* 
fall  of  blood  preBAure  reUevefl  the  heArt,  atid  it  beptis  aotict;  •?* 
if  the  cerebral  oc^otrcB  have  not  loat  their  functional  actiTitv;  1# 
if  anything  prevents  it  from  starting  again  death  reeulU. 
larly  bli^eding.  aa  in  a  ease  of  post-ebloroforrDal  syncope 
in  the  British  Medical  Journal,  1896,  vol  ii,,  p.  I3"i^  may 
the  heart  by  pennaneatly  reducing  blood  preaaure,  and  JO 
caae  also  the   puW  atoppiKl  before  the  respiration. 

Hence   in   such    oaaca    of   poat-chlorofornial   uod    other 
from   high   blood   presenre,   holding   the   hwd   down   us   the 
point   of   the  body   gives   the   medullary  centres  ^>mc   little  H 
and  posaibly  aavee  their  functional  activity  till  thi*  heart  hai  tiV 
to  lecov^r   itGcU  and   life   it   coatinuBd. 

Dr.   Kirk     also   points  out   in   hia   lettci  (hat   in   hia  t: 
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rabbits  (herbivora)  are  not  liable  to  the  irregular  action  of  Che 
heart  when  the  chloTufonn  m  withdrawn,  whUc  dogH  and  r^ta 
(camivora)  are  Tery  liable  to  it,  Avliich.  U  again  verj  strong  proof 
o£  the  cttusQlion  I  am  auggeating. 

For  though  the  miisclee  of  berbivora  tio  doubt  conUin  xftathlne 
%i  we  gel  escEHB  in  our  body  from  eating  them,  thia  la  merdy  a 
sinall  residue  remaining  unexcreled  at  the  time  of  di>ath,  and  the 
ijuuntiry  in  their  blood  at  uny  one  time  is  always  snmU. 

Anothcr  cooditLon  in  wLich  syncope  is  known  to  occur ^  and 
whtoh  it  is  interesting  to  bear  in  mind  while  <<ondidorin,g  theee 
eflccte  of  blood  prcasuro,  b  that  which  comea  on  in  church  while 
lcnL>eliag  with  the  arme  raised,  and  Maroy  aW  pointJ4  out  that  this 
poRition  impedes  the  circulation  in  the  raided  limhK.  raines  the 
blood  jiUHSiire  and  slows  the  heart,  and  here  again  the  slowing 
o[  the  beott  may  bo  preparatory  to  iu  bcooming  quick  or  irregular, 
or  atoppm^  altogether. 

Further  evidence  pointing  in  the  J^amc  dirfotton  ia,  1  think,  to 
be  seen  in  the  fact  ihac  nitrite  of  atnyl  la  useful  in  ibis  cihlopo- 
form  syncope,  and  there  is  probably  no  drug  which  would  more 
quickly  rf<lax  the  artenoli^s.  free  the  rapillnries,  and  prevent  the 
1190  of  blood  preaaure ;  while  it  is  hftrd  to  see  how  it  can  do  good 
if  the  blood   pressure  ia  already   IoWh 

Ab  to  th^,  fact  thut  hlood  pressure  falia  undcf  chlomfornt  see 
Lancet,  i^^,  vol.  i,  p.  J681. 

Speaking  of  nitrite  of  amyl  reminds  me  of  an  experiment  T 
made  recently  to  teat  the  effects  of  nitrites  on  the  diameter  of  the 
isdial  artery.  At  12.15  p.m.  my  pulae  being  GG,  and  the  radial 
diameter  in  the  reoumbont  poEition  VO  nam^,  I  took,  after  making 
these  ohsBrTationfl,  at  I'l.'JO  one  compound  triniirino  tabloid  con- 
tuining  trimtrine  and  nitrite  of  umyh  A  few  minutes  later  there 
WAS  a  feeling  of  general  pulsation^  the  radial  diameter  in  tJie  i&me 
po*(ition  waa  1)  mm.  At  ltJ,20  it  was  aUo  H,  hut  at  12,3.3  it  had 
increased  to  1^1  mm-  largur  than  it  was  before  the  drug  was  tukeu^ 
&i)d  at  12-40  it  voa  I'O  again,  exactly  the  aamc  as  at  1^.10.  At 
1^,26  and  with  the  general  throbbing  the  pulac  roec  to  76,  at 
i2.:^'d  it  was  72,  and  at  12. lU  the  same.  My  notes  aUo  show  that 
between  12. 2S  and  12.*"i3  there  were  numeroufl  well-marked  inter- 
nLiftaJonn  of  the  pulse  which  were  not  prwrtent.  at  the  observations 
preceding  gr  following  these.  It  atems  to  me  thjit  wc  have  here 
an  instanae  in  which  the  nitritce  which  ao  markedly  lower  blood 
prt'saute,  as  shown  both  by  the  aphygmograph  and  the  artcrio- 
Dieter,   and   which   therefore  act  just  like   chloroform,   did  al^  like 
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chtoroform  cause  verv  marked  fiuttering  ami  irregularity  of  tke-: 
beart'd  actian  as  their  ellect  wai4  paaalng  ofT  and  tbe  normal  blood^ 
preH3Liro  wtts   retuming. 

Wt  see  nlgj*  in  thia  record  ttiat  tlie  pulse  which,  in  iiooordanoa 
with  Marey^s  law,  quickonad  to  76  when  the  blood  proS3iire  wan' 
^^M^llc*3d,  remained  at  T2  when  the  pressurp  bad  again  tkaq  higher 
tiian  bi^fore  ;  ami  we  have  here  again  naotber  siga  of  some  failure 
on  Iht"  part  cf  ih^  heart,  fur  I  h^ve  poiuted  out  that  the  most 
markod  exception  to  Msrey'a  law  ia  found  in  the  caae  of  a  heart 
thnt  failfl  and  diUtea  beforo  kig[h  blooi  presiufc,  a^  it  thoa  quiokene 
(vith  riaing  pri^^aure  in  plaee  of  slowing  down^  and  my  heart  in 
this  evperiment  hat!  been  aomewhat  bntherad  by  iht?  rising  pres- 
Bure  at  12.tTl,  as  flhown  by  iirngular  aubion.  ani  therelorc?  remained 
quicki-r  then  (t  was  before  the  (experiment,  in  «pito  of  ilit\  blood 
preaniirc   having  riaen  to   a  greater  beight- 

Tho  aamc  thlnf^  \a  often  well  sec^n  in  c^c9  of  chronic  Bright'a 
diB«ABe.  Here  if  we  get  high  blood  pressare,  ond  the  heait^fi  oetion 
ifl  slow  (i>,  at  or  billow  liiJ),  we  have  to  dn  wirh  a  «r.Tong  heart 
which  is  not  farliogf  or  more  correctly,  has  hypertrophied  und 
beoDUie  equal  to  its  work ;  la  proof  of  tkh  we  got  no  dropsy  of 
any  sort,  and  the  urine  ia  fairly  profuse  and  of  low  specific 
gravity,  and  tf  wc  clear  the  blcod  of  uric  acid  and  free  the 
capiiluries,  tha  heart  quickens  its  rato  up  to  normal  or  above  it. 

On  !hp  other  hand,  ii  a^c  have  a  ca5o  of  ehronic  Brlghl's 
dispflse  in  which  the  heart  is  failing,  we  hjive  the  nigns  of  high 
preHsnrR  in  tlie  pulne  and  the  capillaries  and  the  aecond  aoimd  Ht 
the  flortio  base,  but  the  heart  may  be  beating  from  80  to  I30, 
and  prot>ably  fluttering  or  palpitating  as  well;  hpro  we  have  heart 
failure,  and  its  roaulta  aro  generally  pretty  evident  in  the  shapQ 
of  general  dropey,  ascites,  congested  liver,  scanty  urine  of  fairly 
good  apecific  i^avity,  in  spite  of  the  fact  tliat  ai  the  pa^  marffm 
the  kidnevA  are  found  to  be  as  Sbrou»  and  granuUr  «s  any  you 
have  ever  aeeo.  In  this  ease  if  you  can  euceeed  in  freeing 
capilWioB  and  strengthening  the  heart  it  will  slow  down  towai 
the  nnrmnl  rat^  of  action  as  the  oonditions  improve. 

1  have  often  noticed  similar  effL^cts  on  my  own  pulae  produofrd 
bv  taking  nitriti^is,  and  have  no  doubt  that  a  similar  result  could 
bp  produced  with  theTn  any  day»  eapeciully  if  taken  in  the  morn- 
ing liours  ;  but  in  tbe  nbove  Instance  the  arteriometer  enabled  me 
to  demonstrate  with  very  considerable  ccrtjunty  the  exact  relation 
between  tlic  blood   pressure  and   the   irrc^cular  action  of   the   heart. 

1    wotdd   suggest   ilUo   that    wo   have    here   poa^iblv   a   valuable 
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meAnB  of  tosting  in  acj  gjven  o&&e  whether  it  will  be  dangt^roiia 
to  give  chloroform,  Ubtm^ly,  by  watching  the  eSectfl  of  a  mtrlte 
on  the  heart's  action. 

If  in  any  fj;lven  c&se  ib  ia  prupoued  to  give  chloroform  on 
Wedntalay  at  11  ft.m,»  ^ive  uu  Tuesday  at  the  same  Lour  (the 
ru&«ona  for  thiH  art;  I  hope,  dow  obvioug]  a  nitnte,  Etod  tl  aa  its 
eSoot  15  pasEiDg  off  ^ome  ID  to  15  miautea  aftcf  it  baa  bcL-n  takan» 
the  heart's  aoticn  shows  marked  irr^^gulariti^s,  that  patient  has  a 
Bomcvbat  w^at  lit-urt:,  or  an  oxt-'ess  of  uric  acid  la  the  blood,  or 
boTh,   and  it  may  be  dangerouH  to  glre  chloroform. 

Foe  it  follows  from  Dr.  Kirk's  ob&ervationaj  previously  ijuoted, 
that  the  effect  of  chloroform  pat^es  off  m  a  few  eeconda  aiter  it 
is  discontinued T  and  the  rcaulting  rbe  ^f  blood  pr^itiQurc  wiLl  bo 
both  more  sudden  and  more  dangerous,  while  the  eSoct  oi  the 
nitrite  is  mote  gradual  anJ  causes  only  a  little  iiregulanly  of  the 
heart*H  action. 

It  will  hr.  (jbvious  to  those  who  know  tli«  way  in  which  uric 
acid  in  the  blood  and  urine  fluctuates  from  day  to  day,  that  the 
above  leet  may  give  no  sign  and  yet  on  the  following  day  chloro- 
form may  be  fatal- 

I  would  aui^eet  aUo  that  the  nitrite  ahould,  where  possible,  be 
given  mf>pe  than  one  day  befiire  tlio  chloroform,  for  it  may  itaelf 
give  rme  to  ftjoluatioa^  in  the  excretion  of  uric  acid  ;  thi^,  how- 
ever, is  probably  only  of  small  importance,  and  I  think  it  possible 
that  thie  Icdb  mar  iu  many  coaca  give  uacfui  indicatrona  of  danger, 
and  when  a  patient  is  only  seen  a  few  minutea  before  chloroform 
is  to  be  given,  the  nitrite  could  nveu  then  bo  tried  as  the  heart 
was  being  examined. 

I  have  again  to  thank  Dr.  W.  Rti^hton  Patki^.  of  Kendab  ^^^ 
the  intcrcatiug  aug^eatioa  tbat  my  explanation  of  the  causation  of 
chloroform  syncope  by  ite  efiecta  on  uric  acid  and  the  blood 
preaaure  may  account  for,  to  quote  frora  bis  letter,  "  the  immunity 
of  pregrtant  women  from  chloroform  syncope  aa  compared  with 
the  aarne  women  in  the  ^ost  jiart\im  state.  At  the  Rotui^da  Rob- 
pital.  Dublin  (where  1  was  obateLric  auMoiant  and  chloroformiHt), 
we  adminiatered  chloroform  for  forceps,  aaniotomy,  &o,,  without 
the  smallcat  reluctance  ;  but  for  removal  of  udhercnt  pUcciila,  or 
for  stitclung  a  torn  perineum,  or  for  anything  ^tl  par/itm,  we 
alwaya  feit  tha  risk   to  be  greatly  increased." 

Dr.  Parker  eonsideTs  that  this  is  common  experience  among 
i»baletriciana,  and  refers  to  works  on  midwifery  for  similar  opinions, 
and   I   was   myself  a   student  at   the   Rotunda,   and  tjan   diAlJuctly 
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icGoliect   th«   feeling   ^th   regard   to   the  Gdmlniatration   of   chloro- 
form to  wb-ich  Dr.  Parker  refers. 

And  if  this  la  the  cas^,  vp  have  her^  ilti  insUknc^  in  whif^h  in  n 
few  houra  and  in  the  Hume  putient  the  admiiLiatratioD  of  chlort}- 
font)  paMCA  from  eafetj  to  daog<^r,  in  absolute  correspondeace  vith 
a  Tory  laorked  increase  in  tbu  amount  of  uric  acid  in  the  blood 
and  urine,  for  1  have  over  and  over  again  pointed  out  (see 
chapter  iv.)  thai  posi-puerpeTfll  collraoiia  accounts  for  aorae  phyalo- 
lofticiLl  and  for  nearly  all  the  pathologit^al  cooditionfi  ocoasionally 
met  with  at  this  Gtage  of  e,   natural  function. 

The  above- mentioned  cardiac  failure  ie  accompanied  by  vioJent 
Btrut^lin^  or  even  eonvulGioTLs  on  the  part  of  the  anim&l  or 
patient,  and  we  are  her*  brought  again  into  touch  with  my  ex- 
pknation  of  the  pathology  of  convulsions  from  riainft  blood  pressure 
in  the  previous  chapter  (aee  ulao  previous  reniarka  on  the  Pulse 
of  Epilepsy), 

Whi'u  stru^Ung  occurs  in  the  course  of  inhalation  it  is,  I 
think,  the  proctice  of  anfe^thetiat^  to  give  chloroform  more  frcdy 
for  a  little,  and  this  is,  it  appeare,  the  best  thing  to  do,  for  the 
trouble  ifl  due  to  failure  in  the  supply  of  chloroform,  which  allowa 
the  blood  preAiore  to  rise. 

Then  if  the  tension  eSect^  of  (chloroform  are  due  to  its  action 
on  luic  acid,  and  proportional  to  the  amount  of  this  subatAnoc  to 
be  met  with  in  the  blood,  wi^  eun  again  8cc  acveral  tucta  which 
admit  of  easy  eiplanatiom  Thus  it  baa,  I  believe,  been  fluggeated 
that  there  ia  more  trouble  with  chloroform  in  London  than  in 
Bdinbergh,  and  again  we  know  that  gout  in  common  in  London 
and  rate  in  Edinbi^gh.  and  there  will  probably  thercfoie  be  mora 
uric  acid  in  thie  blood  in  the  former  than  the  latter ;  similarlv. 
the  vegetarian  nabivcG  of  India  may  have  eome  immunity  from 
chloroform  ayoeope  as  compared  with  beef-eatiog  Engliflbmen,  and 
this  earriea  iiuggeBtions  es  to  prevention^  I  am  ind-^bt-ed  to  mj 
friend.  Dr.  E,  G,  Horder,  for  the  information  that  Ihe  vegetarian 
natives  of  South  China  have  n  aimiUr  immunity  from  chloroform 
syncope;  thoogh  both  in  India  and  in  Clunn  the  warm  climate 
which  directly  prevents  or  ditfflolveF?  coUjcraia  may  liax'e  something 
to  do  with  the  reflull  (aoe  alao  Dr,  Kirk's  eicpericnces  above-men- 
tioned aa  to  resicltB  in  cats  and  dogg  on  the  one  bcmd,  and  mbbita 
on  the  other). 

I  am  aware  that  it  was  suggesfed  in  an  annotation  in  the 
iMntxi  (I881>,  vol,  ii.,  p.  'iOG),  that  gout  might  account  for  the 
different  reaction  of  patients  under  chloroform  in  Edinburgh,  London 
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and  India   rcEpecliTcly,    but   no   cxplanauoc  Tk'aa  giVcn  of   iht  wnr 
1(1  whieh  this  was  caused. 

I  have  already  (chapter  v.)  qaoted  from  Marey  the  fact  that 
akohol  t'auBefl  a  dicrotic  pulse,  pxcept  wh(»Q  it  is  affiompanied  by 
gMfric  di»turhauc4f ;  and  tbe  ^aid  gastnc  diaturhancv.  by  breptiig 
up  the  alkalinity,  prcTcnta  the  alcohol  clearing  ihv  blood  of  uric 
acid, 

I  thinlc  also  that  lie  alcohol  or  mopphine-  which  are  bo  often 
advised  to  be  given  before  inhalation  of  chloroform,  may  act  by 
clearing  the  blood  of  uric  acid,  und  thus  preventing  ti  rebound 
when  the  an^^thelio  Is  left  off.  If  there  is  no  uric  acid  in  the 
blood  when  the  chloroform  is  given  there  will  be  no  ^eal  change 
of  blood  preasLLTc  cither  when  it  ifl   begun,  or  when  it  ia  left  oi!. 

The  rebound  alter  alcohol  or  morphine  comes  more  graduoUy, 
and  will  therefore  aSect  the  heart  le^  ^evefoLy,  as  is  the  case  with 
nitrit^a,  but  wo  Icnow  that  they  all  affect  it  to  some  e:rtent. 

Then,  in  an  iutercfiting  iitldrehs,  9ir  T,  Tender  Bninton  reniurks 
that  he  has  been  told  by  Profeaaor  Pochl,  of  St.  Pclersbury.  tliat 
in  Russia  the  preeence  of  aa  cxocsa  of  altaloidal  subetancea  iu  the 
urine  ie  regarded  as  a  sign  that  it  wiU  bo  dangerous  to  give  chloro- 
form {Lancei,  18^3,  vol.  li.,  p.  8til),  and  msntiona  that  he  himaoJf 
had  provioiialy  enter tainetl  the  idea  thht  certain  alterations  in 
TEHaue  change  might  increase   the  danger  of  chloroform. 

There  caa.  1  thinkn  be  oo  douljt  that  an  exceaa  of  uric  acid  in 
the  blood  produces  very  great  alterationa  iu  tissue  change,  and  we 
have  had  a  well-marked  instance  in  this  chapter  in  the  causation 
of  faliguf^.  I  would  also  just  mention  in  this  conui^ctionH  a  caac 
reported  in  the  BrilUk  Medical  Jourtial  fl81»4.  vol.  i.,  p,  IIS*!),  in 
whith  cretinism  was  haid  to  follow  on  depression  and  worri'  in  the 
mother  during  pregnancy,  as  we  may  here  again  Lave  allerattona 
in  tissue  change  due  to  urio  acid,  and  [  siiapect  that  the  cxocas  of 
alkaloids  noticed  by  the  Ruasinn  obsL'PVPPB  runs  parallel  with  an 
iTxoeas  of  ojio  acid  (see  cbaptera  viii,  and  x,  to  xiv.). 

I  have  oflen  been  struck  with  the  fact  that  the  conditions  in 
which  increased  toxicity  of  the  urine  w  described  iire  very  fre* 
queotly  conditions  in  which  my  experience  iHls  mc  that  there 
must  also  be  an  increase  of  uric  acid  in  the  blood  and  urine;  and 
[  would  fluggattV  Ihat  the  quantity  both  of  uric  acid  in  relation  to  urea 
and  of  alkaloids  aliould  in  future  be  observed  in  the  urine  before 
operations  undT  clilofoform. 

Thn?^  after  pueumoniji  and  also  after  typhoid  (ever  the  toxicity 
i»f   tlic  urine  is  naid  to   be  high   [Prog.   Mvd.,  April,   180a,   pp,  277 
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ftivi  296),  &Tid  ftfter  botEv  there  is  un  exc^aaive  mccFetion  of  uiic 
ac;i(l.  and  eM  the*  ^igrs  of  its  excona  in  the  blood.  Am]  what  1 
have  said  about  merwtruation,  and  figw,  31  and  ^2.  i-xpkins  per- 
haps a  case  in  which  chloroform  produced  a  fatal  result  ia  a 
m^natruating   woman   {Lanc^^   18i)5.   vol.   i.,   p,   237}. 

Aj4  to  the  wuy  m  whtob  an  oxcena  of  urrc  ac^d  io  the  blood 
nny  produce  the**  alkaloids,  see  aa  regardK  the  iot^tines^  chapter 
viL,  and  the  causation  of  oialuria^  (chapter  xif..  and  I  Ihinli  then? 
uao  Le  very  little  doubt  tliat  ^  defitierit  drcubuoii  pruduces  a 
similar  cfiect  in  the  tisButui  generally-  K^w  Professor  Mouo  tells 
L19,  ^iHi  regard  to  the  pathology  of  faligue,  that  when  it  js  earned 
beyond  a  moderato  amount  the  blood  i£  subject  to  »  decompj&mg 
process  through  the  infiltration  of  poUonoua  aub^taacea  Lnto  it  (aee 
Lancet,  18B7,  vol.  i.,  p.  12M0).  There  is,  I  think,  no  donbi  thnt 
the  Llood  in  fatigue  contains  in  ejc^sH  of  uric  acid,  and  dwiu|^  to 
the  effects  of  thu  on  metabcliaxn,  othor  poiAona  (aulphuietted. 
hydrogen,  (kc.)  iviU  soon  be  added,  though  1  Think  that  uric  acid 
iltieli  cither  dir^^etly  or  by  iU  o3eoU  on  tho  un^tnboU^ni  and  com- 
bubtioQ  CBiaaea  the  deeompoeition  of  Che  blood  both  in  fuligue  and 
htPmoplobinuTia   (see   also   chapter   in ), 

AiiothKr  wrilirr  tt^lla  um  thai  the  proportion  of  alkaloida  in  thi^ 
urine  during  the  eight  houia  after  waking  b  £ve  timea  as  great  as 
jn  the  urino  of  the  rest  of  the  day  {British  Medicfd  Joutjud,  lt*8(J, 
vol,  u.f  p.  Ji!7l).  Now  thu  largest  excretion  of  uric  acid  and  the 
moat  marked  colliemta  occui  in   these  same  hours  (see   fig.   3). 

T  eoLild  eaitfly  give  referiiunE>ia  to  further  casi?Fi  in  whit^h  the 
heart  failure  occurred  after  the  chloruform  wafl  withdrawn,  as,  for 
InHtonoe,  in  BrUUh  Mtdicttl  Journal.  ICM,  vol  i.,   p.  4G8. 

In  some  caaca  {LaiKd,  18tl8.  vol.  i,,  p.  3"iO)  it  hna  been  aought 
to  prove  that  thi^  was  due  to  ahoek,  a  matter  T  have  alrendy  con- 
sidered, hut  in  at  ieaet  one  of  thecals  1  have  tnentjonod  [bora 
eould  be  no  <]ueation  of  shock,  as  no  operation  had  be«n  per- 
formed at  the  tunu  of  the  fatal  i^yncope. 

For  auch  leases  certainlj'^  and  for  many  others  probably,  there 
ia  no  aatLBfactory  explanation  except  that  which  attributes  the 
heart  failure  to  a  sharp  rt&e  of  blood  preaeure  as  the  effect  of  the 
chloreform  pa^es  off,  and  tbuji  brings  post-cbloroformal  syneope 
int^  line  with   numeroLLS  other  forma  of  heart  failure. 

I  coufidently  tiiitiuipate  that  a  utreful  study  of  the  ciiouLition 
conditjoufl  in  auub  cuacs,  and  in  others  whore  tbcrc  [a  no  danger, 
during  and  alter  chloroform^  with  Che  improved  iuBtfumcnt^  for 
measuring   blood   pressure  and   capillary   eircubtion   which   w^  nov 
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poue«&,   will  dcraonatrBtft   th«  ooaatflnt  prBaeuoi',  of  the   rirculatiou 
changes   I    Kav€   defsofibed. 

And  ia  oDc  case  which  L  iaTeatigated  with  aome  care  the  oftpil- 
Iftry  reflux  vaa  slew  before  the  chloroform  wE^a  ^von,  it  quickcnod 
docidedly  during  Bo^athesift  and  slowed  agftin  Aome  timB  afUr  the 
anseAthpsia  had  passed  oQ. 

In  tte  preceding  pagea  we  hftv«  wwn  : — that  meoUl  depreasion, 
melancholibt  mania  and  several  other  mental  dJscaAeflf  bear  a 
dodnitc  and  cooatAnt  relation  to  changes  in  the  circuliitiotL,  whioh 
again  own  uric  acid  coliflotDii^  aa  their  cause ;  that  this  ozplains 
many  facts  in  their  eauaation  and  occurrence,  sacb  as  the  lime 
and  aeasoD  relations  of  suicide  that  are  other  wise  aim  oat  in- 
explicable . 

That  ill  eomc  of  theoe  diBeaBcs  the  Inorcaae  of  knowledge  has 
abeady  given  ua  great  power  of  prevention  or  control,  aad  that  in 
other  groups  of  nnental  or  notvoua  diecase  similar  investigation 
seems   hkely  to  produfo  similar  reeultA, 

That  fatniguc  and  Ihe  whc^le  combustion  and  melaboliBm  of  the 
body  {as  we  uhatl  rcflliflt-  more  completely  in  the  chapter*  that 
folkiw}«  are  atao  domiiuitGd  aud  controlled  by  colla^mia  and  the 
ciroulfltion  cbangcii  it  prodiK'cs  :  this,  agaiu,  aecounting  for  moet  of 
the  rektbiu^  oi  fatiguo  to  time  and  circumstance,  and  iu  connec- 
tion with  rheuraatiMci,  enabling  us  to  aay  why  fatigue  in  prea&nt 
nzider  aome  conditiona  and  absent  in  others*  And  giving  us  a 
correspondingly  large  and  important  powef  of  control  over  it  and 
\ts  TcaultA, 

That  the  circuktion  efiecte  of  colhemia  explain  t^e  oaiiaation 
of  heart  failure  ami  ayncope  under  many  difTerpcl  corditionfi,  and 
llint  post.'O hi 0 reformat  syncope  will  probably  in  time  lake  its  placn 
among  these,  and  I  e?cpcct  that  further  investigation  wJU  show  th&t 
juat  as  chloroform  is  more  dangerous  after  labour  than  before^  it 
is  alao  more  dangerous  ui  the  morning  houre  than  in  the  evening, 
and  t&  the  presence  of  meHHtruation.  Bright's  disaose,  he.,  ta  in 
■onte  oofles   m^nrioned   above. 

The  diagnosia  of  all  thi'Me  couditiona  depends  on  the  oorrect 
obeervation  of  the  oiiculation  cbangefi  and  the  dependence  of  thene 
on  fxc^es  of  uric  acid  in  the  blood  and  urine. 

The  great  diBtinguiflhing  mark  of  all  such  diseases  as  have  a 
circulatory  connection  with  uric  acid  la  that  they  are  temporary 
and  paroxy^mjil,  and  fluctuate  from  day  to  day.  and  generally 
from  morning  to  eveniug  more  m  leM,  in  utcordancp  with  the 
physiological  fluctuations  in  the  solubility  and  excretion  of  uric 
2G 


402 


UIUC  ACID — Ca4tTEE  VIll 


■cid;  iod  vt\ul&  they  ais  »til]  fimctionAl  th«  control  of  the  uric  arid 
will  control   the  diaetae. 

It  will  readily  bo  understood  tbnt  (Lis  patliologj'  IphJa  otHf  tn 
form  a  ffivoiirablc  prognobta  id  mftnj  early  conditions  of  mcotal 
diBeoBe  ;  control  tbc  uric  acid  and  you  bftvo  controlEcd  the  mental 
diauaeo-  The  common  anatomicftl  iactcr  (large  orteriea  of  aupply 
to  ih^  brain),  far  from  being  a  drawback  h  an  oclual  sdvanT-agt; 
to  the  r4ce;  supply  tliesp  &rt«ies  with  pure  blood,  and  in  place 
of  patholo^ital  deviations,  vou  have  a  brain  with  mere  titan  the 
ordioary  physiological  powers,  Heie  probably  la  thn  explanation 
cf  tke  obserration  frequently  made,  that  tha  step  from  ^roat 
mental  power  to  ioaanity  often  Keems  a  short  one  ;  for  the  ina- 
tofnical  coDditboK  which  mEike  great  mental  power  possible,  also 
mabti  it  possible  for  the  bratn  to  be  aerioualy  affe<!t:ed  by  impure 
blond,  high  blood  pre&nure,  and  by  heart  failure  in  the  case  of 
jjenpral  paralvflifl  [for  some  intereatiDg  records  of  faoto  with  reference 
to  these  points  aec  '''  Mental  AtTectiona  "  by  Dr.  Macphoreon,  p,  35). 

The  tnf!icutionj  jor  trefifment  are  |iracticfllly  the  sam«  aft  Ihoai^ 
for  thfi  coll^min  of  lic&daehe,  bearing  in  mind  that  collfemia  which 
produces  mental  dcpreBHion  is  very  r>ften  aoeondary  to  other  eondi- 
tiona,  auch  as  dysptpei^,  di^bility  after  parturition^  prolonged  lacl.^- 
tion^  or  fcvcTH,  or  accorapanying  the  progress  of  new  growths  or 
other  organic  disease ;  and  it  b  ustltsa  to  treat  the  collteuiin 
without  paying  attention  to  its  cau&Cj  though  in  any  caae  a  diet 
which  diminishes  the  intake  of  uf&t(«  will  probably  do  some  good, 
for  the  motf  the  available  uTa1f>  thi'  greater  and  more  laatingn  ax 
n-Q  have  seen,   Lt   th[5  iatQrfcrenee   with   inetaboliam  and   nutrition. 

A  oruving  for  ummu!  food  at  an  early  age  in  i:bildren  in  by 
some  rpgardpd  a?  a  sign  of  impending  insanity ;  and  it  is  said 
that  cliildren  naturally  do  not  crave  lor  it  (see  Lancet.  IS^Ki,  vol, 
ii,.  Dr.  McNeill)  ;  and  some  ftimitar  remarks  have  I  believe  been 
mad  ft  by  Hr.  riouatyn,  and  these  int('TPBt;*d  me  beeauBe  I  have 
often  noticed  a  similar  craving  for  meat  in  epileptics,  and  ti»  my 
mind  auoh  unnatural  uraving  is  often  due  to  the  temporary  relief 
which  eating  meat  affords  to  thi-  high  htood  preosure  o£  oollftmia, 
and  its  mental  and  phyei'^al  resnltfi, 

I  think  that  out  knawledgu  of  the  eauaation  of  fatigue  thus 
obtained  may  corin?  to  be  of  greuT  use  lo  our  Hi^ldiefn  and  sailor*, 
or  any  men  in  similar  po^iitijuft  who  may  be  suddonly  called  upon 
to  make  enormous  exertions  on  which  their  safety  and  that  of 
others  may  depend.  It  also  completely  explains  the  woU-known 
use  of  opium  by  the  nativM  of  India,  to  enable  them  to  perform 
feats   of  strength  and  endurance. 
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The  moat  powerful  mftn  would  be  of  little  use  in  &  figtt,  ii  lie 
had  eaten  so  much  dinDar  tliat  thRFR  Wtia  co  room  for  hia  hnart 
nod  diaphragm  bo  work  ;  Btmilarly  the  mf^n  who  &t  the  first  bniith 
oF  fighting  g^tta  bin  blood  loaded  with  uric  acid,  and  in  conaequence 
hiis  the  circulation  through  his  muJ4c!es  so  much  obstructed  thnt 
waste  products  &re  hut  slowly  reiiii>vefl,  whilfi  hia  L-iiirt  iu.\h  and 
diifltea  before  the  rioing  blood  preraute,  will  soon  be  overcome  by 
i  bettor  trainpd  and   more   nimble  antagomst- 

Now  thia  man  fails  not  bocaiuc  his  muscles  urc  wanting  in  flr^e 
and  pover,  and  not  bacause  they  are  worked  out,  but  simply 
because,  owing  to  defective  ciniuUtion.  thfiy  are  dogged  wIiU 
waate  products,  aeliug  as  I  have  said  above,  like  a  wet  blanket 
on  the  kitchen  fire. 

The  fall  of  uraa  which  eKareiee  prcdaccB  is  the  measure  of  thia 
clogging  with  wu^tu  products,  and  txs  we  have  seen,  the  mure 
uric  acid  in  the  blood,  a»i  in  thn  morning  hoiirR,  the  more  the  fall 
of  urea  and  iht  more  the  do^ng.  The  rise  of  nrea  next  day 
ropreeenta  the  washing  out  of  these  wa&t*  producta  when  t.he  cir- 
culation through  the  mueclea  is  again  freed  from  urio  acid. 

And  eluarin^  the  blood  of  urio  acid  does  instead  of  training, 
jLud  by  freeing  the  circulation  through  the  nmsclea  allows  of  an 
immediate  remoml  of  waste  products,  as  qlvown  by  an  immediate 
riae  of  urea,  in  place  of  a  fall,  and  while  this  la^itn  there  is  no 
fatigue,  and  the  muscle  aie  capable  of  comparatively  unlimited 
activity. 

Now  tho  power  1^1  projneo  this  condition  when  wanted  may 
often  make  all  Cha  diflerence  between  defeat  and  victory,  and  if 
muflele  power  i.s  good,  almoat  puta  an  untrained  man  on  a  par 
with  a  trained  luie. 

I  believe  also  that  in  the  course  of  tlie  year  there  are  not  * 
few  oaeca  in  which  otiorwiae  good  lives  aic  loet  owing  to  heart 
failure  and  syncope  before  th^  high  blood  pressure  vrhich  fatigue 
indues  ;  and  that  a  timely  use  of  opium,  mercury,  or  any  other 
drug  that  will  keep  the  blood  clear  of  uric  acid,  might  sullice  to 
Havf)  them, 

r  am  indebted  to  Major  W.  R.  Bdwarda,  T.M-S,,  for  the  inter- 
eating  information  that  some  of  the  native  horaemen  of  India  are 
in  the  habit  of  giving  opium  to  their  horae!^  after  a  hard  day^a 
work,  and  they  say  that  if  they  do  not  the  home  will  not  slisep, 
will  go  off  its  food,  and  U*  ii»tfle>*H  neit  day ;  but  if  opium  h 
given   it  will  KJ^np,  mid  take  its  fciod,  and  be  all  light  next  day. 

Here,   then,    we   have    in   hocsee   exactly    what   occura   in    man, 
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Utigu«  caufiing  ooUiieinift,  higb  blood  preesurt?,  and  akBptownffw; 
but  if  the  oaptlknea  are  fre«d  imd  the  blood  pKooure  lowflrod  by 
opium  or  mercury  {*ec  frevious  remftrks  on  insomnia,  pape  324],  sleep 
com»  niktupall)',  and  all  is  well  neil  day.  We  must  also  bear  in  mind 
in  conaideiing  thii  r^ult  tb«  &fl«c.l  of  a  Fti^g  capillary  circiilalion 
CD  the  nutntion  of  the  inuacleE,  1  have  ttbo  already  referred  fa 
the  fact  that  boraea  auS^r  seventy  from  rheumatism,  which  la  in 
some  reapcota  but  a  mere  exaggeration  of  fatigue  and  stifhieee- 

It  would  b«  worth  t'ooBidoring  alao  whether  the  t^vH  oHecta  of 
heat  arp  not,  to  a  large  extent,  the  result  of  the  eoll^pmia  it  ooca- 
aion^,  and  whether  the  uae  of  drugs  which  keep  the  blood  clear  of 
uric  acid  would  not  diminbh  tht^m ;  and  indeed  the  uae  of  opium 
by  the  n^ktivca  of  India  ulmoat  ainouutd  to  proof  that  this  ie  so. 

In  my  own  case  ihe  previoue  clenriug  out  of  uric  odd  by  a 
course  of  Halic-yiat^a  completely  prevents — nt  least  for  flame  bouTN 
— the  usual  depreaaing  effects  of  esposure  to   heat  and  ejcertion. 

Further,  aa  will  be  mentioned  in  chapter  Avii.,  those  who  are  fiie 
from  uTLc  acid  exuesaes  can  keep  tbemst^fvea  very  warm  without  suf^ 
faring  from  fati^e  or  exhaufitioD,  aud  they  can  taks  alkah  or  fllkcilJDe 
food,  as  potato,  with  similar  relative  iramuiuly  from  depreaaion. 

When  the  day  of  pxerfion  is  known  some  Time  beforehand,  thr 
Halicylatea  can  be  used  aa  in  ^g.  49,  bat  the  more  uspful  and  im- 
mediately  available  method  is  to  employ  n  drug  which  directly 
interferes  with  the  solubility  ol  uric  acid  m  the  blood,  capecially  n 
metal  like  mercury^  which  forms  an  insoluble  compound  with  it, 
and  eueh  a  drug  can  be  carried  in  the  pocket  and  taken  at 
require  juHt  bpfore  and  during   the   nKereiee. 

The  action  of  theae  Wt-named  druga,  unlike  the  HulicylatesH 
will  be  followed  by  a  rebound  when  they  have  been  left  oB  for  a 
few  hours;  but  this  wdl  probably  do  no  harm,  and  ia  but  a  eimJl 
price  to  pay  for  wirming  a  victory,  or  saving  a  life  from  syncope. 
Where  syncope  oecura  at  such  hours  or  under  such  i^onditLOna 
ait  ati^^t  a  relation  to  potutble  exceea  of  uric  acid  in  the  blood, 
the  poweiT  of  drugs  or  diot  ia  keeping  it  clear  should  not  be 
foigotteri. 

The  use  of  chloroform  as  an  amettbctto  eeeme  to  be  contra- 
indicated  by  the  presence  of  Leadache  (migraine),  mentul  depre&aioa, 
AtA,  high  blood  premure,  Bright*jE  disease  or  albumiuuTiA,  diabet^ 
or  glycosuria,  and  of  fatigue  or  menatrualion,  in  physiology : 
though  in  all  these  caaea  \tp  effect?  will  depend  upon  whether  the 
heart  it  <|uite  alrong,  or  is  beginning  to  fad  before  the  high  blood 
pr^wure,  and  in  this  la^tnamed  condition  it  may  be  most  dangerouA. 
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T  muifp  point  out  alao  thftn  tbe  effect  of  a  oric-acid-ftee  diet 
on  rav  r»wn  strength  and  i>ower  of  pniluranc^  haa  bapu  i^Ticirmous  ; 
words  qolte  fatl  mc  tu  give  mi  idea  of  It,  aad  only  thofie 
who  pxperieticc  it  in  thcmaDlves  oan  fully  undcratatid  wLat  1 
m^an. 

1  beTiev«  ihat  I  do  not  exaggorat?  when  I  say  that  the  effect 
oi  gettiog  Erne  from  uric  &c\d  han  been  U)  timke  my  bodily  powera 
quite  M  ^i;ab  as  tliey  vf.K  fifteen  years  a^o^  indred,  1  scikfcM^ly 
beheve  that  even  fifteen  reftrs  ago  I  could  have  uadcrtaken  tte 
exettion  1  now  iiidulge  in  with  abaolute  impunity,  with  freedom 
from  fatigue  and  diatreSH  at  the  time,  and  immunity  from  Bciffness 
afiit  6a J-  Over  and  ovi>t  again  in  recent  y^Ara  1  havo  got  up 
from  a  wrak  on  more  of  the  ina^t  nbaolutely  ledentjiry  work  and 
ridden  oc  a  bicjcle  fifty,  aiaty.  seventy,  or  even  eighty  miles, 
without  any  lotigue  other  than  a  little  soren^aa  from  the  unaccufl^ 
tomed  saddle,  have  been  able  for  ordmar^^  work  the  rest  of  the 
day,   and   next  day'  quiti>   fit  to  do  tho  samo  again  if  neci>Ba&ry. 

Nov.  my  Tecollet^tion  of  meat-eatiuff  times  u  that  1  could  do 
nothing  of  thia  kind,  eHpectaliy  in  aprlng  (the  first  warmth  of  the 
year),  and  wKen  out  of  tniinmg  ;  th«n,  eHp«:ially  if  thi^  wind  vt&a 
wftrm  and  peihaps  moiatt  one  and  a  half  or  two  hours'  work  would 
had  me  in  a  ponitjon  of  conatderablc  diatrt^sa  from  futjgue,  making 
A  rpBt  impcratJvei.  Now  heat  aod  moisture  do  not  at!ect  ma 
anltfle.  perhaps,  they  make  me  better  /ible  for  work,  but  the  old 
feeling  of  absolute  inability  t-o  proceed  is  quite  unknown.  Indeed, 
I  often  day  that  it  ia  oow  imptiBMlble  to  tire:  me.  and  relatrvdy  I 
believe  thla  is  true.  I  have  aheady  referred  tc  the  fact  that  lieat 
does  not  affect  those  who  have  cleared  the  blood  of  uric  acid  by 
meAnfi  of  salicyUtofi,  and  we  now  ^eo  that  the  same  holdB  when 
it   U  cleared   by   diet. 

So  That  we  have  hete  again  ihe  moat  unmiatakahle  evideneo 
thai  urjr  Jkrid  is  not  only  the  cause  of  many  dang^iroiis  and  pain- 
ful diaeaaea,  but  alfio  in  the  domain  of  physiology  accountfi  for 
much  defective  circulation  and  nulritJon  with  the  corresponding 
deiecte  in  function,  in  btrongth.  and  eapecially  in  enduraneo,  and 
I  liAve  already  referred  to  the  frequent  rrmarks  m  the  daily  pap<^ra 
on  the  magnilicent  pbyHii^ue  and  powera  of  endurance  of  the  vege- 
tarian Turks. 

1  have  also  no  doubt,  as  I  have  pointed  out  in  ''Diet  and 
ITood/"  fourth  (Mlitbn,  p.  \5,  that  shock  or  the  condition  of  aevoro 
eolhpM  und  ttBlUonia  that  foUows  on  attacke  of  gastric  dyapepaia, 
or   gastritia,   or  aupervenu   on   severe   abdominal   or  other    viaeeral 


106 


UBIO   ACID— CHi^TBB   VUl 


injuria,  ia  due  to  a  stoppage  in  Ih*  digeeiion  and  absorption  of 
AlbnmeiiJt  producing  a  corre^iponding  fall  in  the  productioa  of  fopoe 
and  arv&f  and  a  conaei|uent  flooding  of  the  blood  with  uric  M^id 
— coibemifl. 

The  astheniA  of  collEenuA  ia  partly  due  to  such  at^ppagc  of 
di^(>etion  ani  abaarpiion  vith  falling  uroa,  and  partly  to  heart 
ffliluro,  which,  when  it  occura  ffom  wont  of  nourishment  and 
riaing  blood  pregsure,  rendera  the  condition  ranch  more  senous; 
but  re-Bturl  digestion  and  Ihc  absoqitJon  of  dbumciis,  urea  will 
riae  and  cull^emia  cle^r  up,  and  the  sliock  pasaea  of! ;  and  this 
pathology  holds,  I  believe,  for  all  conditions  of  shock  and  alao  for 
tht  coma  and  similar  Icthorgia  eUtoa  met  with  in  diahetee,  oa  I 
shall  \mve  to  mention  in  chapter  %'iv.  And  with  reference  to  gas- 
tritis and  dyKpepsia  I  have  poirtod  out  thai  nitritiu  relieve  the 
condition  of  a^thiinla  whliih  ^v^re  dlHrrhtEia  producer  in  rhildn^n, 
and  which  is  often  accompanied  by  a  rising  1  eniperature  in  the 
rectum. 

And  indeed  it  is  chjiractcrifitiu  of  nil  conditions  of  flhock  cind 
coll^mlc  collapse  or  asthenia  that  the  tiapillary  redux  in  slow,  liml 
the  tempcratuie  in  the  reotum  ia  oonaiderablv  above  that  in  the 
mouth  or  axilla. 

1  And  obacnatioa  of  circulation  and  temiJerature  tells  an  ia  a 
moment  the  real  nature  of  the  condition  with  which  we  have  to 
deal. 

In  primary  heart- weakness  and  failure  the  blood  pre^iAure  10 
low.  and  the  temperature  falls  everywhere  In  the  rectutn  as  "W^ll 
as  in  the  mouth,  but  in  heart  failure  before  collutmia  tte  heat  is 
bhut  in  In  the  gitttt  i:6vitieA,  and  the  temperature  in  Ihc  rwtum 
is  far  above  that  on  the  aujfaucH  and  we  have  a  further  sign  of 
obatTuctcd  circuhition  m  the  fact  that  blood  prct^sure  ia  above 
normal  in  apito  of  some  signa  of  impending  hoart   failure. 

It  follows  from  this  thai  those  who.  tike  myself,  havff  prflcti- 
Cblly  no  ara:lablc  uric  acid  to  produce  tollu:mta  us  urea  falls,  are^ 
to  a  large  e^ctent,  immune  from  the  severe  conditions  of  shock  and 
asthenia  that  would  otherwise  supervene  upon  eevcri:  viaceral 
disease  or  injury,  or  even  on  such  less  marked  troubles  aa  dya- 
pepsia,  an?[iely,  or  fear,  and  tbia  I  am  auggestlng  is  the  Explana- 
tion of  the  woniierful  recorilg  made  by  the  Turks  and  other  more 
or  lesa   uric -acid- free  nalionB. 

I  am  also  indebted  to  Major  W.  K.  Rdwardd  for  the  informa- 
tion that  though  he  oould  probably  tiro  out  a  native  of  India  on 
oni^   day-   the   next  dny   the   native   ia   all  right  and  could   do   th<] 
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ftam«  dgALD,  while  he.  M&jor  Edwards,  is  stifi  and  ROte,  and  not 
fir  for  much   for  ai'Veral  days. 

My  tnipraaAiuD  is  that,  few  n^eat  eat«t8  of  my  aurn  Jige  would 
tiie  me  out.  and  the  above  rooOTd  rouea  in  my  miud  a  doubt 
whether  the  native  In  quefltJoa  had  a  auffident  aipply  of  nitrogen 
{aea  chapter  xvii,). 

It  ifi  now  also  getting  Co  be  commoa  knowledge  among  ath- 
letes that  mwit  tfl  not  the  best  food  for  them  to  train  upon,  i^od 
some  4]f  the  more  advanct^  amonf^  them,  as  Mr.  E.  K.  MileSj  of 
Cambridge^  tlie  tennis  i^hampion  of  England,  have  altogether  aban- 
doned it;  and  the  facts  and  eiperimenta  recorded  in  this  chapter 
suiEoe  to  ev plain  thctj  escpcricncefi.  Mr.  Milea  has  now  recorded 
the  effocts  of  diet  in  liia  own  cft*e  in  c  bi>uk,  *' Musolo,  BraLo,  and 
iJifrl  '  (previoua  reference). 

Then  in  "Diet  and  Food"  I  have  already  referred  to  thn  featn 
of  Karl  Mann  in  Germany;  and  i*everal  vegetarianfl  in  this  counljy 
are  very  frequently  engaged  in  making  recunh.  ho  that  there  can 
be  no  doubt  that  the  uric- atid -free  diet  will  soon  bo  renowned 
fur  it«i  athletic  tnumpha.  The  explanation  of  thia  fact  Ilea  on  the 
surface  and  can  be  seen  and  estimati^d  by  anyone  from  the  cir- 
culation in  the  skin. 

As  regards  menial  diai^ane  I  notice  with  interest  that  Dr.  W. 
W.  Ireland,  in  a  japer,  Ltmcetf  llKK),  vol,  1,,  p.  462,  point^i  out 
a  ateady  iaicrcase  in  suicide  und  insanity,  not  only  tn  England  and 
8colbad,  but  aUo  throughout  Euiopo,  and  in  a  futiLre  chapter  I 
shall  mention  the  opinion  of  another  observer  that  there  ie  an 
eqnaUy  steady   increase   of   cancer. 

And  when  we  consider  the  terrible  prevalence  of  rheumatism 
in  oliildren,  aoeemia  in  girla  and  young  women*  aiv]  moii!  or  leea 
in  many  young  men  alao  ;  of  nervouo  disease,  suicide  and  insaiuty 
m  aduilfi,  and  of  Bright's  difleflae,  diabutas,  obesity,  hronchitiaj  and 
c;ineet  tn  thobe  of  middle  or  later  Jige,  to  say  nothing  of  influenza 
and  a  host  of  other  more  or  less  infectious  feveni,  whose  attack  is 
fnvoured  and  thtir  apipu^ls  and  complieafions  greatly  intensified  by 
tlie  prevailing  oonditioua.  thu  outlook  is  ^urocJy  a  pleasiuit  one. 

And  indeed,  it  is  most  dilTicult  to  avoid  the  conclusion  that  our 
own  people,  and  many  others  in  the  world,  must  aitor  theii  coune 
if  they  Are  to  escape  i^omethiug  very  like  ruin  and  destrootion. 

For  disenscA  of  nations,  like  those  of  individual,  have  a  cauae; 
and  puwfr  of  prevention  and  uontrol  follows  true  knowledge  nf  the 
cHuse. 

And  wti  must  rcmombor  that  terrible  as  the  above  list  lcolai« 
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what  wt  es.li  thufl  see  on  the  surface  is  bat  a  part  of  the  mischief : 
for  &B  Mr.  Miles  rightly  ineistfl  in  hia  licmlc  (prpvioii?^  rpfprpQ^ipJ 
eyeiy  rheumatic  man,  every  iitrvoua  aud  aTi*aii(;  woman,  will,  U 
they  flurvive  and  marry,  prpiucc  a  still  more  dyacraaic  progeny ; 
end  again  insaiuty  and  euicide,  terriblo  as  tbey  ar^r  represent,  I 
behev4?^  but  the  prominent  featurcis  of  n  ^vidor  and  deeper  meotaL 
and  moral  degenerticy.  which  remains  aimoat  unnoticed,  whil*  il* 
causes  &t*f  overlooked. 

Thuti  what  MajL  Ncrdau  deacHbea  lu  hia  work  on  da^vneratloD. 
(third  edition,  W,  Keiuemann,  London,  181^5),  ia  in  many,  perhaps 
most,  oases  onJy  the  eftoct  of  wron^  food  on  the  dovolopment  and 
liie  history  of  the  cerebral  circulation.  This,  as  he  says,  has  been 
atlrihuted  by  many  writen  to  poiaomng,  but  they  have  obvionsly 
left  out  of  account  the  great  food  poison  oL  meat  ami  t«4,  nric 
ttt^td,  which  ia  the  git-atust  |XJtsuu  of  all,  aud  "^bi^h  fa^is  led  to  the 
taking  oi  all  those  thoy  mcctioti. 

Of  what  use  to  point  out  that  tborc  has  been  a  ^cat  and 
steady  iocrcase  in  the  consumption  of  alcohol  and  other  poisons 
if  we  eey  nothing  and  bnow  nothing  as  to  th«  oause  oF  tbat 
incresHR,  Tlie  one  fsct  that  these  j>eopic  must  Tf^'ir^^niF^^j  und  they 
cannot  recognise  it  too  ;KX>n,  i3  that  then  food  poisons  are  tbe 
cause  of  ftU  the  rest,  and  that  the  food  being  put  right  all  the 
rest  follows.  Max  Nordaii  quotes  Mr.  Fere  as  saying  that  "  One 
can  change  a  uormal  into  an  hysterical  individual  by  tiring  him/' 
Exactly  so,  and  fatigue  as  I  have  shown  in  this  chapter  is  pro- 
portional to  the  itrio  noid  uvailahle.     Can  an^'thing  be  more  simple  I 

Tbe  exercise  and  perapiration  (in  the  meal  anil  tea  taker)  bring 
cjoesB  of  uiic  aaid  into  the  blood.  This  increases  the  work  ot  tbe 
hsart.  and  if  the  heart,  gets  tired  and  fails  you  get  mental  excite- 
ment and  hyetoria,  and  this  as  1  have  Jfhown  is  more  liable  to  occur 
in  women,  because  their  hearts  are  weak  to  begin  witb.  But  indeed 
alt  the  results  recorded  in  his  book,  and  the  mcpeaaee  of  crime, 
insanity  and  suicide,  work  out  easily  enough  when  translated  into 
terms  of  inur^ase  In  unc  acid  swaQowing ;  and  apart  from  uric 
acid  poisoning  these  people  would  not  be  degenerates  but  geniuaesi 
the  very  people  the  raop  moat  needs  to  preserve,  foe  the  poisons 
net  hret  on  th^  most  delicate  and  sensitive  organisms. 

All  alike,  the  great  periodic  circulation  dtaorders^  headache, 
epilepsy,  depreaHion,  mentivl  diseases,  fatipue  of  mind,  ftitlgue  of 
body,  and  all  mental  iind  VHxiily  degeuflratioo,  havi?  one  ctjmmon 
origin,  are  all  controlled  by  drug?^  Hhich  affect  uric  acid*  and 
pxflventcd  by  di^t  which  elumoates  It  from  the  body. 
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Then  ftgain,  even  if  it  were  possible,  which  it  clearly^  is  not,  to 
change  the  diet  of  a  nation  in  a  day,  the  evil  results  of  the  old 
erroneous  diet  will  continue  and  perhaps  increase  for  some  time, 
aaj  a  generation  or  two  after  the  change  has  been  naade- 

Looking  to  alt  theae  [acts  I  cannot  but  regard  the  future  of 
the  nations  now  given  over  to  ftesh^  tea  and  stimulants  with  some 
anxiety ;  will  they  see  the  danger  and  turn  in  time  I 

Nature  moves  so  quietly,  like  the  rising  tide  or  the  motion  of 
the  earth,  that  her  enormous  power  is  not  perceived  even  by  her 
children ;  and  presently  a  heap  of  duat,  and  that  not  a  large  one, 
may  alone  mark  the  spot  where  they  stru^led  and  fought  for 
selfish  ends,   miaread  their  lesson  and  went  wrong. 

'*  Where  Empires  Cowered  that  were  not  just, 
Lo  the  skulking  wild  fox  scratches  in  a  little  heap  of  dust." 

—Lovxll. 
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Asthma  atsu  Bronchitis. 


BEi'oiEt:  t  attAck  the  apL<ui^i  subjoctti  oC  tbia  chapter  T  ^ilJ  say 
a.  lew  words  about  what  ifl  willed  a  common  cold.  My  point  with 
iFgurd  to  Ll  '}&  thiH — how  far  u  &  commoii  cold  due  to  changea 
origuiating  within  thti  body,  bow  far  ts  it  dui:  to  exti-rnftl  Hgi^ucies  V 

Wo  all  know  that  a  cold  may  run  through  a  whole  bouae  ;  in 
thia  oose  in  so  Ear  as  B*a  coki  woa  duo  to  prosimity  and  contact 
with  A  it  wua  due  to  ttgoaoiua  liutiroly  ortemal  to  hia  (Be)  bodj. 
But  there  are  obviously  other  factors,  for  B  docs  not  always  get 
A'fi  colds ;  OD  the  contrury,  it  ia  only  when  he  ia  b  httle  out  of 
Borts,  when  he  sufiera  from  dyspeptda,  or  ctber  Hmall  causes  of 
tioublc,  tbiit  be  Ih  liable  to  g«t  them  ;  at  other  tijuca  when  he  la 
in  perfect  health  he  m»y  entirely  escape.  In  the  aame  way  those 
who  arc  in  training  ior  athletic  purpoaeA  rarely  take  colds  while  in 
tmining. 

Again,  it  ia  common  expeiieooe  that  women  ofg  specially  liable 
to  tj^ke  eold  at  their  misnBtrual  [i^riod,  wbfn  thay  arc  also  more 
liable  to  dyapepsiu,  gastric  upset,  bllioua  attacks,  &c. 

It  IB,  J  think,  therefore  evident  that  in  a  common  oold  we 
have  two  fftotora,  (1)  altogether  external  to  the  body,  and  (3) 
originating  in  certain  disturbed  conditions  of  digestion,  untrition, 
and  metaholiam  inetde  the  body.  If  1  doaa  not  coincide  with  2  no 
diabase  roBults.  }    >         i  M      '    '•  '  i-   '    ,'_'    tiM 

The  meteoroIogibbB  who  take  cliafge  of  the  obaarvatory  on  Ben 
Nevia  have  given  ua  [British  Medical  Jowrntd,  18SI5,  vol  i,  p.  246] 
an  estrcmcly  intfiTceting  account  of  thoir  rxperienccfi  with  what 
ihey  coll  the  Ben  Nevis  cold.  It  appears  that  they  get  thia  cold 
nbout^  forty-fight  hours  aft«j  tbey  come  down  Irom  the  ob««r\a- 
tory  ;  they  have  no  coldn  while  at  the  top  of  the  mountfunj  and 
if  they  go' vp  with  a  cold  il  promptly   takca  its  departure. 
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Now,  ihu  is  very  mtereshmg,  for  there  is  no  doubt  Jiboiit  the 
infection,  thoy  go  [ip  to  the  liip  nf  th^  mountAJu  with  a  coLi),  anil 
it  quickly  conicfl  to  an  end  Jiod  doea  not  sprc^  to  others  ;  again, 
they  ooroe  down  from  thf  moimtuLD  without  a  cold  and  very 
oft-ea  f^et  one.  In  this  Istter  cabc  they  are  ojc^kctly  in  the  eondi- 
tion  of  a  womna  during  meiifitruatioa ;  while  they  are  up  on  the 
mountain  they  are  brAced  up  b^  the  oold,  i^.,  the  blood  m 
cleared  of  uric  acid  by  tfn?  fulling  alkalinity  whith  tht:  cold 
bracing  air  produces,  hcnct^  aa  we^  have  seen  in  the  laat  ohaptcr. 
the  firoe  ol  life  will  burn  strongly  and  brightly,  Eind  the  miorohee 
vill  have  no  (1  banc 9,  juat  as  in  the  training  above  mentioned. 
But  wheire  is  the  uric  acid  thjtt  is  not  in  the  hlood  f  it  is  held 
l>ack  and  retained  in  the  various  organfl  and  tissuefi.  and  oa  soon 
aa  they  descend  to  the  more  rela^ting  cbmate  of  the  low  countryi 
or  go  out  of  training,  the  alkulinity  of  the  blood  riau^a,  and  all  thia 
uiio  aeid  is  got  into  eolution  and  paaaes  through  it;  they  are  now 
exactly  in  tba  condition  of  a  womnn  dutftig  menatruation  (nee  figs, 
SI  Hnd  ii2),  and  are  liable  to  take  a  ccM  wbeoevcr  exposed  to  ilfi 
nucToboB. 

For  the  pjirallel  ejects  of  high  ihltitudes  and  their  dangers  in 
oaeca  of  oollji^mic  bigb  blood  pressure  and  tlie  value  of  a  uric-acjd- 
frcre  diet  in  eueh  eonditJona,  see  Lancet,   131^9,  vol.  i,  p.   162S. 

We  eee  eauctly  the  same  thing  wiiU  regard  to  other  bracing 
tlimaf*?*  as  the  Eogadine  ;  if  any  one  goes  tbere  with  ^  cold,  it  is 
auon  tlirown  olT  when  there,  and  while  there  either  they  do  not  get 
cold,  or  if  they  do  it  comes   to  nothing.     ''The  Ben  N"cvio  cold"  i« 

lly  a  Tnisnomer  and  u  slnndcr  on  the  mountain,  for  Ben  Nevis 
indeed  protects  them  frooi  cold  ;  but  it  does  tiiia  by  storing  up  a 
certain  amount  of  uric  acid  which,  when  they  again  descend^  will 
pftttM  through  their  blood  and  renrter  them  for  a  time  more  than 
uauaily  liable  to  take  cold. 

In  aL^eotduncc  with  thiu  Dr.  Sully  tella  ua  [Mtdkal  CHtnfUul'Jift/, 
Philadelphia  and  New  York,  IBilT,  p.  'dd)  that  cold  Lnoreuea 
muaculur  power,  and  agaiu  (p-  ^^i)  that  dr)*  cold  air  is  stimulating 
when  the  Cemperature  ia  not  too  low  ;  that  ia  to  aay,  a  very  low 
temperature  may  put  out  the  drea  of  life,  bnt  abort  of  thi«  (t 
iiuibea  them  burn  up  mure  brightly  by  putting  an  end  to  collfi-mia 
AJid  producing  a  free  ctipillary  ciii:ulatiDn,  This  author  i^Uo  tells 
us  on  p.  1()1,  that  juab  aa  wo  ahould  cxpoot,  the  first  effects  of 
hi^h  liltitude  upon  both  migraine  Jind  epilepsy  ia  benetioial  ;  4nd 
wttb  r«giird  to  the  latter  be  aaya,  ''  the  strong  tonic  and  alterative 
*jU4litie«  of  altitude  are  often  of  the  greatest  eervioe,"   and   aa   we 
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know   the   p*tienl    will    be   kept   relatively    tree    from   oolloemifl    ns 
long    aa    th«    "  tnmc "    effentfl    cortinue ;    but.    aft«r   ttAt    h«    will 

Then.  agam.  1  think  it  must  be  codhhou  e^tperience  that  a 
cold  ia  often  greatly  unprovwi,  or  if  treated  ewly,  *rcn  cured,  by 
a  good  purge.  In  n  word,  1  Mjpvp  thut  the  intomal  oonditkm 
whioh  Allows  lli<^  external  factrir  ta  iLct  ta  ohva  some  inteatiiul 
uouditioa  which  is  put  right  by  a  purgt?.  Siimlarly.  a  doee  of  wine 
Degus.  of  ftpiriluB  ammmi,  arumat,.  aod  ap.  tftlitr  nit.,  or  of  (mlv- 
ipecftc,  CO.,  at  berltimc,  have  cured  or  out  abort  mauy  a  ccid  ; 
they  all  cleat  the  blond  of  uric  acid,  and  free  the  DapiIlan«A 
throughout  tbo  body,   quickening   motAboliem   and   tiombustion. 

Sutjh  ifl,  I  l>elieve.  th«  origin  of  nil  cotdn  :  a  predUposing  con- 
dition produced  by  colhemin,  viz.,  a  damping  dovn  of  tbe  fir«vi  of 
life,  pltia  a  mi' robp :  und  This  predispoi^iug  Iin-inr  iw  probably 
common  l<i  a  large numbtr  of  iniertioutt  diseaseH,  amL  as  phthisis 
and  tbc  exalt themnt^a,  and  ciplainu  the  fact  that  a  man  may  b« 
exposed  to  a  din^aec  miicy  timen  without  taking  it,  and  yet 
eventually  take  le  uben  it  catcher  him  some  dity  in  a  slate  of 
defpftivp  combustion.  We  see,  I  think,  oUo  the  same  thing  in 
rhildren.  who  r.ftme  ta  thp  out-patient  room  on**  wepk  with  diflr- 
rbaa.  and  the  nrxl  with  bronchitis;  and  it  is  almott  never  the 
other  way.  Here  obviouBly  the  diarrbtea  will  cause  colln;mla  and 
the  colhemia  will  tender  them  liable  to  catarrh;  again,  teething 
und  The  ^a^tro- intestinal  distuiban<;efl  it  produces,  will  prcdiepoBo  t-o 
(catarrh  ao  that  some  ebildren  have  bronthitia  with  each  set  of 
t*eth   they   cut, 

Tt  follows  from  this  that  we  can  prevent  catarrh  by  preventing 
coUa^nua,  whieh  is  the  way  tbo  win^  aod  other  tbtngH  just  m«o- 
tioned  act,  ic..  as  prccipitanta  which  clear  the  blood  of  urio  acid. 
On  the  othor  hand,  onoe  a  local  irritation  haa  been  produced  by 
cold  or  a  microbe  acting  ou  colUcmia,  Bueh  irritation  can  only  be 
cured  by  solvents,  ao  ihnt  the  correct  treatment  dependa  on  the 
stage  at  which  the  procesH  has  arrived. 

Fur  given  a  ijolla'mia  and  thu  microbe,  or  cold,  or  both,  to  priv 
cipitate  some  of  the  uric  acid  from  the  blood  on  to  the  mucous 
membrane  of  the  ooacj  pharyns,  larynx,  we  have  all  the  factors 
in  the  caiuation  of  a  cold.  A  eold  ia  a  gout  or  preeipitation 
(liaenac  of  a  givfn  local  surface,  and  it  Is.  therefore  cured  by 
sulvents  aucb  as  alkalipA  or  aali[?ylate>i,  or  better  still  it  ia  pre- 
vented by  "  urir-acid-free  diet,  whk'b  prevents  Ihen^  being  any 
available  e_xceBfi  of  ufio  acJd,     And.  tbia   is   the  common  esperieuoe 
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jlf^ift^yielf  and  all  who  have  lived  a.  few  yetrB  OD  the  diet,  nftmely, 
tl&t  coldfl  get  Irss  and  l^£R  And  fiually  ci>!AHe  FLnd  dtHHppeiHr  and 
long  before  their  final  disapppttrance  Lhey  hth  f|uite  taaily  cun?d  ur 
cQUtrollod  by  noivtiata ;  but  od  the  utlier  hand,  anyone  who  again 
begJDA  to  dwalJow  uric- At^id -contain LDg  ioodi  wtll  ajifain  promptly 
begin  to  suffer  froia  colda  aa  before.  Cold  is  thctfiforc  liko  rhou- 
matism,  a  looal  prooipitation  ot  urate,  and  this  precipitation  ruAy 
be  the  result,  of  cold  acting  lotially  or  of  a  microbe,  or  of  the  iwo 
togi^ther.  But  this  miorobe  has  no  power  when  uric  acid  ift  kept 
out  of  the  diet,  or  id  held  in  eolution  by  solvent*.  Tim  ia  there- 
fofc  ft  rather  mixed  cbaptar,  for  in  it  we  ore  dealing  with  aathmu, 
which  ba  wg  bave  scon  in  ch'kptor  iv.  is  a  ooJlEemit?  diecaee,  and 
alao  with  catarrh  and  bronehitia  which  are  precipitation  dheaftts, 
And  we  shall  »iee  ihati  while  the  collspmic  disenstt  is  benefited  by 
precipitArt8  or  uric  acid,  tbe  precipitation  disi^atie  la  benefited  by 
aolvonts.  and  we  may  ihctefure  uotice>  at  Ifcast  in  eorac  caaes, 
thiit  the  pfEcipitant-s  which  benefit  tho  colhemic  diacABe  may  pro- 
duce the  precipitation  diai^aae,  while  on  the  other  hand,  tho  solvunta 
which  benefit  the  precipitation  disease  may  in  their  furi:L  produce 
the  collsmic  di^aap.  Aathma  and  hronchitifi  are  ao  commoJily 
mentioned  together  that  I  muat  plead  that  afi  my  eicuse  for 
placing  them  m  the  B&me  chapter,  though  il  really  corn'ct  know- 
ledge o£  their  etiology  atowa  that  they  belong  to  different  groups, 

I  hope  that  in  what  1  have  to  aay  about  bronohitla  and  aethmn 
we  may  f^^i  aa  in^i^ht  into  the  nuture  of  ^"^ome  of  those  intbmaJ 
□onditionu,  and  the  way  in  which  thoy  may  fAVOur  the  onset  of  a 
common  cold^ 

Several  yeara  ago,  in  a  paper  in  ^^  Wood^a  Medical  and  E^i]rgi<fAl 
^HoDOgraphB"    (New   York,    February,    18&0.    p.    atj'j).    1    said    with 
regard  to   oathma :   '*  Uere,    again,    we   have   a   possibly   fun(^tiona) 
^lUftOrder   which,  liko  90  maoy   I   have  mentioned,  ban  long   borne  n 

Lewhat  indelinite  relation  to  gout,  and  uinee  my  invsaiigation  on 
ur'iG  acid  haa  brought  to  my  notice  ita  Action  oq  the  cspiirariaB, 
it  ha»  occurred  to  me  that  dJrei^tly  or  indirectly  It  may  affect 
tho  circulation  in  the  bronchi  and  lung»  and  ao  produi:e  iiathma. 
There  ore  also  not  a  few  pointa  in  the  history  and  aymptomii  of 
asthma,  and  thtr  onaot  of  the  attauk,  which  may  he  taken  ae  pointing 
1c  \ta   possible   origin  in   a  nrie  aeid   atorm^." 

T  have  also  mentioned  elsewhere  Heveral  thiTiga  which  ieem  lo 
moke  it  probable  that  unu  acid  ftfTtvtfi  both  ilie  pulmrnary  auii 
the  aystemic  circulation  in  the  eame   way. 

Hy  interest  in  the  matter  was  alao  greatly  quickened  by  aeeing 
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in  the  Lancet*  a  notice  of  a  paper  by  Dr,  Yflvcin,  of  St.  PeterH- 
burg,  in  which  it  appeared  tliat  Ur^e  doeea  of  oitrati>  and  carb<> 
mate  of  eoda  diminiahed  the  excretion  of  water  from  the  akin  and 
Lungs,  for  I  already  knew  that  aimibr  doAPA  of  these  alkulinQ  salu 
won  lei  H  by  increasing  the  urk'  anid  in  the  blood.  obAl^ruct  the 
vesaelB  in  the  kidneys,  and  dinuniahn  eo  lon^;  oa  the  axceaa  of  uric 
atid  might  kat,  the  excretion  of  water  in   the  urine. 

It  aeemod  probable,  then,  from  these  conjsiderationa  that  uric 
acid  not  only  a6ected,  09  J  already  knew  well,  the  vessels  of  th« 
kidneys  and  §kin^  but  Dr.  YAvein's  rpsults  mnde  it  appear  that  it 
afffK^led  aUo  the  vpftsels  of  the  lungs  and  dimmiMh-'d  the  output  of 
water  from  them,  and  as  soon  as  I  was  able  1  began  aome  re- 
BcarchoB  wvtb  a  view  t^  eonftrm  Dr.  Yavein'fi  TCflulta,  of  which  1 
ehall  Bpeak   preseatly. 

A^hma  is  commonly  upoken  nf  a£  a  paroxysmal  afiectioo, 
AttoekB  looming  anddenly  about  2  a.m.  to  4  a.m.,  when  the  sufferer 
has  giiiip  lo  bed  ijulti;  wi-ll.  The  ilyspnipft  JK  ej(pirrttory,  and  ia 
Euppoaed  to  depend  on  a  morbid  condition  of  the  very  aniall 
bronchial  fubea;  and  thia  morbid  condition  19  auppoaod  to  coneiat 
of  hypcrojraia  or  eongpstioQ,  with  or  withoat  the  addition  of  a 
certain  amount   of  muscular  spasmodic  constriction. 

Now,  asthma  has  been  called  by  Dr,  Goodhartf  and  otliere  a 
"  paroiyamal  neurosis,'*  and  they  woald,  7  supposp^  probably  class 
migraine  and  opilepay  in  the  same  calegoiy  ;  but  I  have  ehowit' 
that  many  oasea  of  migraine  and  epilepsy  are  entirely  due  ta  the 
changes  which  uric  acid  produces  m  the  circulation  of  the  nerve 
ccntrcB,  and  that  if  the  blood  it^  kept  clear  of  thia  poison  the 
attacks  will  practically  cease  to  recur. 

And  my  researches  l<*ave  little  or  no  doubt  in  my  mind  that 
asthma  icptcfienta  i^uv  of  the  cffecte  of  uriu  acid  on  the  circulatioa 
in  the  thorax,  and  that  it  ia  paroxysmal  for  the  same  reason  that 
mij^ame  aod  epilcpay  aTo  paroxysmal,  in  acenrdanoe  with  the 
natui^al  RuL'tuatiouH  in  the  excretion  of  urie  acid,  and  the  amount 
of  the  Hubatanco  passing  through  the  bloody  and  wc  ahAll  see 
furthi?r  on  that  [blearing  the*  blood  of  urJc  auid  and  keeping  it 
clear  is  the  only  point  requiring  attention  in  the  treatment  of 
aetbma,  and  that  all  drugs  vrhich  experience  has  abown  to  he 
uaeiul  in  thia  disorder  have  this  efiect,  or  dse  dircotfy  reduce  the 


•  Z,a«M^  1893,  rtA.  L,  pp,  W9  and  983. 

1-  Drilish  Medico  IJftrr  fiat,  1891,  vol.  il,,  p,  251- 

X  Drain,  Spring  &ud  3ummci:  Numbvt.  1S9U,  p,  23Q. 
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high   blood   prcflflun^   whioh   urio   &oid   produc«Br   aud   further*    thi'y 
&re  almost  all  equallv   useful  in  ml^p^iiiQ  Qnd  epilopey^ 

We  now  oome  more  directlv  to  fJiii  relationship  ol  the  aAtiirid 
attnck  to  the   excretion   at  Dric  acid. 

And  one  of  the  firat  tltingB  which  directed  my  atienlion  1ir  thir4 
matter  waa  the  very  siiniUr  effticCs  of  diclr  both  in  inigraim.'  and 
Astlima,  It  will  be  rcmcmbcrod  that  1  waa  myself  a  sufferer  from 
Tnigrainc,  that  whon  I  was  on  ordinar/  mt^t  diot  I  uecil  to  hiive 
about  30 — 4(1  attacks  in  a  year,  that  whi^n  1  wa&  on  extra  meat 
diet  for  purpc«B«  of  tmining  at  Oxford  (and  it  now  appears  to  me 
that  this  waa  indeied  u  very  dangerous  proce^m)  my  atl-tick^  were 
both  mote  frequent  tuil  severe,  whilf^  tiifw,  when  1  take  no  meat 
at  all,  they  ore  practically  abBont  aHogether;  and  I  thcrefoie 
loarood  Titb  great  interr<at  from  one  oE  my  foJiow-atLidcDlzi  {the 
late  Dr.  W.  E,  Steavtnaon)  that  hia  asthma  attacks  had  been 
af!ected  in  oiactlj  the  5ame  way  by  the  training  he  had  don»?  at 
Cambridgf^.  Re  ^nlTered  also  from  e^/ema  nod  had  headHc;he.ri»  and 
had  had  acute  rheumatiem,  and  his  puLar  vai^  often  ^low  anJ  ol 
high   tension. 

Thon  1  have  myeeli  had  attacks  wliich,  if  not  stneth'  a^tiimatic 
are  undoubtedly  cloaelj  related  to  it,  and  before  I  recogmsed  this 
relationahip  they  u*ed  Co  rsause  considprahle  uneaaineas  in  my  mind 
by  flug|^4iin^   mure  aeriour^  disease. 

Thua  I  noticed  that  oecaoionally  in  the  earlv  mormng  before 
breakfast  I  had  a  feeling  of  heaviness  or  ten^ioD  behind  the 
sternum,  with  u  littto  vrhot'zing  in  thu  chost,  foJlowrd  by  the 
cxpeetoration  of  a  littlo  rnucu^  ;  1  alao  noticed  that  the  pair 
invariably  diE^appeared  noon  aftpr  hrpjikfji^it,  thciiigh  both  the  pain 
and  wh<-ediig  ui^casionally  rtturned  about  ii  or  (i  p.m.,  to  disappear 
again  aft«r  dinner. 

What  specially  struck  me  was  the  comparative  suddcnri'as  with 
wliich  the  pain  came  and  went,  and  the  fact  tfjul  there  wcTc  no 
Bifcos  of  catarrh  whatever  at  other  times  of  the  d^y^. 

Some  time  after  thia,  in  ih*-  couri^p  of  *in  p3cp»*riment  under- 
taken  for  other  purposes,  I  purpi>ho|y  increa.'ieil  very  greatly  the 
OKoratiDa  of  unc  acid  and  the  amount  passing  through  the  bhxid  ; 
and  T  found  rather  to  ray  aurpriae  that  my  cheat  pain  and 
troubles  were  very  decidedly  worse  during  thia  esperimffnt,  and 
when,  later  on,  1  reversed  the  proeess  ^nd  cleared  the  blood  of 
uti>?  acid,  bo  that  thi^ro  waa  hut  a  very  r^niall  excretion  for  several 
days,  my  cheat  trouble*  completely  and  audd^nly  disappe-arpd  and 
reinuincd   absent   for  eoutv    time,    till   one   or  two   meat   and   wine 
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dinneiH  with  friends  iDcrejieeil  the  nrh  acid  onee  more  acd  brought 
Luck  A  momiu^  wheexo. 

Thifi  opeaej  my  eyes  to  the  real  nature  of  my  troublp,  and  I 
TTM  at  onco  able  to  explain  ite  perJoditiity  ^  for,  as  1  h*ve  poioUd 
out,  the  largest  vxoretion  of  uiio  acid  occurs  in  th«  early  mcming 
hours  before  br^kfast,  and  the  npxt  largest  in  wliBt  I  he.ve^  spoken 
nf  08  the  afternixm  Alkaline  tide,  from  :}  to  it  p.Tri. 

Agoin^  the  onset  of  the  attack  in  the  early  morning  lioura.  just 
iffhen  the  acid  tide  of  the  nig^ht  la  coming  to  an  end.  and  the 
excretion  of  uric  acjd  l»  ritiJng  (figs.  1^  and  <(),  thu  fact  that  it 
tends  to  be  bott^^r  in  winter,  wheUr  as  1  h^vo  ehovn,  the  excratinn 
of  the  uric  acid  i&  low,  and  u'orsp  in  tb«  spring  and  aummer,* 
whan  the  oxctetioD  is  high  and  rising  (fig.  t),  are  points  in  whioh 
It  rcaembli-,j4  migiaine,  mental  depression,  and  many  other  tioubl 
due  to  uric  acid- 

Aethma,  again,  tcndti  to  bo  better  during  pregnnncy  unlesa  there 
is  much  vomiting,  and  this  it  easy  to  4^xplain1  for  pregnancy  entftilfl 
a  geneml  increasu  of  metabolic  activitVj  which  reeultA  m  a  riM<  oi 
uTca,  and  a  ciorre^^poniiitig  riHe  in  the  acidity  of  thi'  urini-  und  a 
4-orr»lative  f^ill  in  iLe  alkalinity  of  the  blood,  which  is  now  no 
longer  a  good  aol\-ent  of  uric  ei;id.  so  that  it  contain*  but  little  of 
it;  it  is  easy  to  understand,  on  the  other  band,  bow  vomitTn^^  wUI 
reduce  urea  and  ucidity,  increa&e  the  alkalinity  of  the  blood,  and 
Hood  it  with  uric  acid, 

Tn  thifi  relaHon  to  pregnancy  asthma  is  The  exaai  parallel  nf 
migrnine.  epilepsy  and  Rtivnaud's  difiease,  for  all  iheHC  kindred 
troubles  are  bettor  or  ceaac  during  normal  pregnuDcy,  hut  return 
when  it  is  oFcr. 

I  have  been  told  by  j^evcral  euffL-rctdt  amon^  others  by  the  Intc 
Ur.  Steavenaon,  that  tha  aslbma  attack  la  often  foUowed  by  a 
^uraata.  Here  again  tb<  pA  rail  el  with  migraine,  apilepay  and 
Raynaud*^  diaease  is  absolnti; ;  Hnd  Ibii^  fact  proves  to  my  mind 
not  only  that  the  capiliari&s  are  free  after  the  attack  with  a  low 
excretion  of  urio  add  in  the  urincT  but  aleo  that  they  were 
obstructed  during  the  attack,  oauoing  a  retention  of  water  in  th* 
body,  wbicb  takes  the  first  oppottuniry  of  passing  off  aa  soon  ob 
they  are  again  free  at  the  end  of  the  attack- 
But  1  have  fthown  that  the  urinary  water  is  from  day  to  dajf! 
*ud  hour  to  hour  invereely  as  the  uric  scid  eicteled  wlonK  with  iti' 
Le^t  with  high  uric  acid  yoa  get  low  water,  and  w*  tvrsd.    The 


■  &«e  Progr^s  Ilfiical,  Janoofy,  1390,  p,  Tft. 
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exc«Ba  of  oric  said  m  the  urine  is  the  index  of  a  aimikr  exeeM  in 
the  blood,  and  the  excefie  of  uric  acid  in  the  blood  obstruots  the 
CApillHries  ^11  over  the,  hodj,  among  oth^ra.  Chose  of  the  kidni-ynt 
pieventing  the  outflow  of  water  (see  JoUTnal  0/  Phj/nidogif,  vol 
xiii..  ttod  Biticlc  on  "The  Ehmication  of  Water  and  the  Patholopj 
of  Dwpey/'  Lancft,  July,  1832). 

The  feet,  then,  that  the  Attack  of  asthma  la  followed  by  a 
diureaifl  provee,  just  aa  in  the  case  of  h^adftche.  epilepsy  and 
Rayimud's  dUease,  that  the  attack  was  act^ampeinied  by  a  plus 
i*:ccretIoQ  of  uric  ftuid,  with  bigb  bloi>d  prL'saurv  and  Miuuty  urice. 

There  can  thus,  1  think,  bo  no  doubt  about  the  reLationehip 
of  the  aathma  attacks  to  a  laigc  excretion  of  uric  acid  in  the  urine, 
or  to  the  high  blood  preasure  wbich  ita  excess  in  the  blood  pro- 
duces, and  wti  ^hall  »niP  other  re^sou-4  for  r^hls  opinion  further  ou- 

Wilii  regard  to  the  rRseaicliefl  of  Dr.  Yavein,  sbowing  that 
alkoLea  dbninish  the  output  o£  water  from  tbo  lunga,  I  have  Toade 
aomc  cspcriojcntB  comparing  the  eicretion  of  water  from  the 
kidneys  with  that  from  tJic  lungs  in  a  given  time. 

1  knew  thpt  T  could  control  the  excretion  of  wat^r  from  tbe 
kidneys  by  acting  on  the  uric;  twid  m  (.hi>  blood,  and  iui;rPHsin^ 
or  diminishing  its  qjantity ;  and  1  argued  that  if  alkalien,  which 
diminiflh  the  urinary  wat&r  by  iucroa^g  the  uric  Bcid  in  tho 
blood,  diminish  also  tlie  excretion  of  water  from  the  [uDgs,  then 
I  ought  to  bo  itbiv  to  eoittrol  the  excretion  of  water  from  the 
luD^  as  well  as  that  from  the  kidneys,  and  my  researchra,  so 
far  aa  they  go,  aeera  to  ahow  that,  to  u  certain  extent,  this  \&  the 
CBse. 

I  began  to  investigate  the  matter  ia  the  following  way:  J 
mcaaarod  the  urine  passed  in  15  minutes,  and  eetimalod,  by  mcana 
of  tubes  tilled  with  calcLuin  chlonde,  the  water  from  the  lungs  in  5 
minuter,  generally  iu  the  middle  of  the  1^  minutes  in  which  1 
estimated  the  urine  ;  1  then  divided  the  unnr^  pnwied  in  1^  minuted 
by  3,  and  compared  this  with  the  water  given  olT  in  5  minutea 
from  the  luoga  {set  chapter  xvili,). 

I  followed  firat  of  all  the  oatural  fluctuations  in  the  urinary 
water,  and  then  proceeded  lo  produce  HuntuatJons  by  meana  of 
drugs  ufTecling  the  uric  acid. 

In  Carpenter's  "  Phyaiology,"  Ed.  viii..  p,  4*^2.  h  h  hlated  that 
from  7 — 11  ot.  of  water  art'  daily  thrown  ofl  from  lh«  lungs,  th* 
exhaled  air  being  saturated  with  water,  or  neiirly  so.  The  iun&' 
tity  varies  with  the  rapidity  of  reapirution,  with  the  atHg4<  of 
digestion,  and  r««t  or  activity,  Ac, 
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Takia^  the  quantiLy  as  U  oz,.,  nnd  the  urim:  us  52  on.,  wc  got 

a.  r«latioQ  of  1  paft  of  water  from  the  lunge  to  4'7  paiU  from  the 
kidneya. 

The  results  I  shull  now  mention  were  obtained  geaerftlly  «boul 
the  Bam«  hour  of  the  day  and  Bt  rest,  bo  as  to  eliminate  aa  f&r  &« 
possible  the  effente  of  digestion  and  of  exeroiae. 

I  alao  mad^  aimikr  expt^ritu^nl^  ou  ten  other  da/s  at  ttm«» 
when  tKe  urine  was  Tcry  profuee,  e^g.,  from  10^ — 16  cij,  in  the  5 
minutes,  and  in  none  of  theap  'did  the  water  from  tUe  lonpe  riBe 
to  w  corresponding  extent,  probobly  becauae  the  expired  uir  wpb 
aaturuled  and  no  more  water  could  therefore  be  a^vpn  off  by  the 
lunga  ;  and  en  theap  days  one  got  relatioba  of  1—10,  1 — 11.  and 
BTen  1 — ii-  Tbbt  is  to  Sby.  for  obvious  phy^fiical  reasons,  the 
water  eipired  from  the  laags  uannot  rise  beyond  a  wriein  point. 
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From  the  figures  given  in  t]ie  above  tnble  it  la  &ten  that  th^; 
total  excretion  from  rho  Inng^  was  Itr'd  grams,  and  from  the 
kidneys  f>^'0  oc.  Riving  a  rcUtion  of  1 — 4-],  a  difference  of  tix 
points  in  the  Urst  pluce  of  decimals  from  the  relation  obtained 
from  the  above-qnoted  work  on  phyrtiology.  If  in  the  same  table 
we  takn  the  highest  excretion  from  tbe  luDgB,  IfiT  grams,  the 
corresponding  esicrotion  from  tbe  kidney  ib  Iti  ec,  Ibe  lowest  from 
the  lungfl  ia  l"li>  grama,  and  the  corresponding  kidney  excretion  4'5  cc. 
Then  the  highoBt  excretion  from  the  Uidney  b  7"ft  cc,  and  the 
corresponding^  t'xcretiou  from  the  hing  l-r>  grams:  the  lowest  from 
the  kidney  ia  4'3  do,,  and  the  oorrc^fonding  excretion  from  tbe 
lung  1-1  gramh, 

Thus  it  appears  that  within  the  limits  imposed  by  the  phyaJ<c«] 
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Iftwfl  which  gox'ern  the  saturation  of  the  aimoRphoro  with  moiBtura- 
tlie  eicretioii  of  wat^r  from  tJif  lungs  dops  vary  (in  prtrfillel  lines 
WJth  the  excretiuQ  cf  water  from  the  kidnejs  with  u  reiatioa  of 
i — i'l  to  1 — 4"7,  and  those  thioga  that  increaae  the  excretion  of 
watei"  from  the  kidooya  will  utao  increaso  the  ejccretjon  of  wator 
from  thu  luEga  u^ilfain  these  limtta. 

T  have  also  made  aimilflr  expennienta  with  opium,  meiriirT, 
nitrites  and  other  thicgs  whiuh  chur  the  blood  of  uric  acid,  and 
find  th^t  nhen  (ticat;  iucreaH?  the  uriue  they  at  the  aame  tinte 
inoreaao  the  cxcTetioa  of  water  from  the  lungs. 

My  research^  then,  a^ems  Ui  show  that  Dr.  Yavein's  obiwfvii- 
tion  waa  quite  correct^  and  that  an  alkali  which  diiuinisUes  tke 
Mfflt^*r  from  the  kidneys  (see  p  I7R)  an  Inng  as  it  increaRes  {bin 
orUf/ itt  long)  the  urii;  aeid  io  the^  blood  and  urine,  will  s.i  the  8am« 
time  diminiah  the  ejtoretioD  of  water  from  the  lungs  to  a  corre- 
spond ing  extent- 
Having  found,  then,  that  the  watci'  exhaled  from  the  lungs 
vaheB  with  the  water  excreted  from  cho  kJdaeya  within  certain 
lirnitH.  w&  must  consider  the  prohabte  caUHc  of  this  parallelism  of 
tbc  two  excrctioDs. 

I  have  said  above  titat  ici  eTeryone  from  hour  to  hour  and 
from  day  to  day  the  excretion  of  water  from  the  kidn(?y  varies  in 
the  reverse  dirpetion  with  the  exorction  of  uric  acid  ;  and  so  eon- 
slant  a  this  law,  that  by  eontroUing  the  excretion  of  uric  acid  I 
can  oontml  the  water  with  a  iiertainty  that  is  little  ahort  of 
nhsclute ;  and  in  clinicikl  work  if  the  water  is  known  £rom  day  tu 
[ley,  the  uric  acid*  gre^t^^r  or  leee,  can  he  calculated  from  it  witb 
.fionffldcrablo  certrinty  (see  Laneel^  July,  18U2,  and  elaewhcre)  ;  and 
'hot  only  &o,  but  all  the  important  drugs  (mercury,  opium,  salicy- 
lateA.  iodides,  caffeine,  kc.)  which  cause  diureais,  do  as  t  have 
ahown,  diminish  tin-  excretion  of  the  urit;  acid  at  the  time  of  the 
iliureflis,  or,  an  I  put  it,  they  cause  a  diurefiia  by  cloarine  uric  acid 
out  of  the  blood  and  clearing  the  capillaries  of  the  kidney*  bccausa 
the  obstruction  of  the  cnpillarieE  tbiouf^hout  the  body  varicis 
dirtily  with  the  amount  of  urie  acid  that  is  circulafiof^  in  the 
blood  (see  Brifinh  Mfidiffii  Jaiinfol,  Ffthmary.  1881JJ. 

But  iu  tbe  uric  acid  headEiche.  and  other  conditions  in  wbtih 
there  is  an  excess  of  uric  ncJd  in  tho  blood,  not  only  is  the  urino 
scanty  and  the  skin  pale,  cold  and  dry,  hut  the  BaLiva  also  ia 
*canty,  and  it  can  be  ahown  (Brain,  WJ3  ;  and  ehaptor  x.)  that 
the  gastric  juice,  the  bile  and  the  intefltjnal  juices  are  »ll  equally 
teanty,  and   we  now  see  that  there  is  some  reniiou  to  believe  that 
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the  excTctioD  oJ  natci  from  tLe  laags  U  correiapundiiutlf  Himm^'^ 
And  the  cxpiaoatioD  of  thi&  ja  BimpJe,  for  tbc  c&pilbrifa  Ihmifr 
out  the  b<>Uy  fire  all  obstructed  by  the  urio  wid  m  ti*  IM 
(coll*Daia),  »nd  if  the  blood  is  eramijied  at  this  lime  il  mB  b 
found  to  cont&iD  an  I'Jct'es^  of  \>rBt«r,  tiolh  ha^mogfobin  &tid  nfr 
b^iQg  relatively  diminished,  And  the  <'ArrespoDdiDg  olmtrurlirit]  n' 
the  capillanea  cf  the  &k:n  can  now  be  demonat mtttl  «tiiL  i- 
amount  mraau^<^d  b^  anyone  by  means  of  the  capilkty  <jjiun» 
mat^T  iTK^ntioncd  m  cbaptef  v> 

W«    hiLve    unived    then    st    this    point    tliftt    nnc    acvH 
obstruct8  Lbp  tHpilljkrii?r4  thmughoLtt  the  entire  sysiemie  i-i 
and   diminisbea  all   the   escretions,   alTocta   also   Ui5   vmsi^k 
lungs  and  dimijiieheis   the  output  of  wator  from    them  to  * 
apofidinj;  extent- 

^Vliat  La  the  boaring  of  those  facta  on  tbe  patholog}'  of 
a  pflToxpmal  diaturbftnce  of  hukction  resembhng  at  fto  aunf 
as  I    have  i<h€wn,  migraine,   epilepsy  and  Rayraud's  diaiw. 
are  also  paitjayamal  ? 

Ab  I   have   uid,   I   think   it  can   be   shown   that   mJgraJst 
lepf?    and    Raynaud'^    disease    are   paroxysmul    in    rpUlion  U 
fluctuations   in  the   exoretion  of    uric   acid   and    thr-   amouDi  d 
thftt  is  psBsing  through  the  blood,   migtaine  and  frpilfpif 
feenling  the   efTects  of  high  blood   pressure  on  lh<^  inirar.raiuil 
latloD,  and   Eaynaud's  disease   the   efTecla  of   ubstruv'trO   &s] 
OQ  the  nutrition  of  the  akin  and  extremitjea  {chapter  ji.). 

Aothma   appears   to   be   paroxysmal   in   rrlatit^n  to   linilif 
tuations  of  uric   acid;  is  it  one  of  the  effects  of  uric  acid  cfl 
pulmonary  ciroulatiDn  f 

Now    let   UB   IoqIl   at   one   or   two   points   in    Tbf*   anatcfitf 
pbyeiology  of  the  lungB. 

We    have    two    circulations    going    on    ihere.    (1)    that   ^v 
pulmonary   artery    in    which   there   is   cuisparativcly    low    ptmfi*-^ 
and  (2)   that   of   the   bronohial   arterica  whioh   oome   from  Ihs  <^ 
temk   ciiciilatjon,   in   which    there   la   much   high«r    pressurt; 
we   have   theae  circulations   enclond   in   a   caviry.   th«   prwRDt 
vhioh  yaties  greatly  from  momrat  to  moment  with   reapiiatM 

But  if  yon  diminish  the  atmospheric  prweurc  on  any  ^n^tdtf 
arca^of  the  body,  ile  capillary  veaacls  at  once  dilat«  (««t  Mtf*!< 
'*La  Cinutttion  du  Sang,'  iMI,  p.  444),  and  U  seems  ob*i* 
that  moflt.  blood  »iU  ^ream  into  that  area  uhicb  ha^  th&  hifWrfl 
bloud_  preAfeure  behind  it,  because  it  is  the  pressure  in  the  arttfw 
tthiub   diivt^a  the  blood  through   the  capillanes  into  the   vdM  Ittt 
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MftTey^  p.  321,  rf  aeq.).  It  follows  from  this  reasonmp  tLat  when 
AtmospliL>nc  pressure  ii  diminished  in  the  thonLX^  there  will  be 
mure  i^oaj^'V<lioii  in  ihp  bronchial  (.'irculaiioii  than  in  the  pulmonary  ; 
und  thi^te  will  be  more  congfiatjoa  in  the  bronchial  rirculatlon  the 
Ikigber  the  blood  prcAflurc  in  the  Hyetemic  circuJAtion  of  which  it 
forms  Q  part. 

U«re  then  we  have  fi  tHniencj  to  hyperemia  und  coDf^cfltJou 
in  the  luog^,  wJJliIi  h  probably  moat  marked  b  the  areji  of  dis- 
trlhulion  of  [he  bronchial  arteries,  which  will  increaac  on  the  on^ 
hE&nd  with  rbin^  bloud  prceAurt',  and  on  the  other  with  anything 
that  ohaEmcts  the  itac  entry  of  air  in  tho  thorax,  and  ao  IvdAa 
to  duninidb  more  tlidn  usually  the  atmoaphcnc  prepare  during 
inApiration, 

rt  m  interesting  to  note  thnt  Murpy  (pn-vJoiis  ref<?rencc,  p.  4t8j 
attribute  in  no  small  degriH>  to  the  diminished  preadure  iu  whioh 
they  hftve  to  work,  the  ease  with  which  the  lungs  bpcome  con- 
gealed or  inflamed- 

[t  Deema  to  mn  that  Bueh  B  coogeetion  or  bypanemia  a^ectinfj; 
especially  the  bronchijil  f^lrculatioii  may  quite  Account  for  the 
retro- stern  111  pain,  with  i^light  increase  of  bronehinl  secretion  and 
wheeain^,  which  I  luivt*  irj's^ilf  exj>enerite*l  in  cnnrnH:tion  with 
excess  ol  uric  acid  in  the  bloody  and  the  high  blood  prcctauro  il 
produces ;  and  a  alight  increase  of  thia  disturbance  may  ec&ily 
account  For  the  bronchi^xl  congestion  of  asthma. 

May  not  eometbing  of  this  tmd  repreeeikt  the  internal  factor 
in  tho  eansation  of  a  common  cold,  and  eJCplain  its  relation  to 
dyspepiiia.  mi*nstrutttion,  kc.,  whteh,  as  we  know,  bo  oftt-n  upset 
the  phy6iologic4it  bidance.  and  bring  an  c<iccsa  of  tiric  acid  thiough 
tht:  blo<K|,  produi:ing  high  blood  pressure,  and  in  the  way  just 
eJLplained,  hypctfcmiit  or  congestion  in  the  are^a  of  the  bronchial 
oirculatron  m  the  thorai- 

Do  we  not  hero  also  get  a  ray  of  Light  on  the  causation  of 
cbronic  bronchitia,  and  on  its  frequant  osEoeiation  with  chronir 
Bright*!  diaeaAK  and  high  blood  preanuje  in  the  declining  yesr^ 
□E  life  ?  Bronchitir*  also  is  common  at  the  two  ends  of  life,  and 
in  both  of  theao  Wf?  get  excels  of  uric  acid,  exocaaivc  forniatioti 
in  ehildren  and  exoeaaive  exeretion  in  the  old. 

It  i»  exactly  in  the  declining  years  of  life  that,  owing  (rj 
fAElltlg  niitrifion.  falling  urea  nnd  diminishing  acidity,  we  get  ji 
very  IfirgL*  amnnnl  of  Ltno  aiiid  dissolved  out  and  paasin^  through 
Ihe  bU)otl,and  moat  in  those  who  have  taken  moHt  freely  a  highly 
nitrogenous  diet  in  the  previous  twenty  or  thirty  years  of  their 
bie. 
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Tbe  (lollBtTnia  IIiua  brought  about  obstruct  tbe  c&pllUiriee  and 
raL*es  blood  pres^ute,  and  tlic  furtlier  genctal  Failiire  of  nutrition  ; 
thecliToniG  Bright'a  diseaac,  and  the  chronic  bronchitis,  are  secon- 
dary to  tUiA ;  it  ia  httlo  wonder  then,  that  &b  pointed  out  by 
the  late  Profesaor  Humpbiy,  a  large  proportion  of  those  who 
attain  to  great  age  are  more  or  leHA  strict  Tegetariniia. 

It  aiii-mH  probable  thiit  odgp  thu  broach  bit  hyperLi^mia  Ilj^a 
flome  into  cAistente  the  flwellmg  of  the  mutous  niembrano  may 
further  obstruct  the  piisaagc  of  air  t^  Ihp  bronchi  and  alveoli  on 
the  diatal  side  of  this  obetmctioD,  and  thU  W'iW  lead  to  ciontiu- 
ually  iocreasing  fluctuations  in  tbc  pressure  in  the  distAl  air 
paii^Agpa,  with  iccir^smg  hyperemia  and  rongestion.  so  that 
matl^ra  tend  to  get  wurse  aod  worse,  and  the  hyperemia  only 
aubajdce  after  it  b&a  beou  rcheved  by  a  uoproua  Aircrction  of 
muous  or  ji  gooerttl  ooKtng  of  btood, 

I  do  not  think  that  bn  affection  of  the  bronehml  areu  alonu 
wiJ]  account  For  the  Huctuationfl  In  expired  w&tar  whieh  tnko 
plaf,<*,  and  1  helifive  that  uric  acid  will  affect  tlic  pulmonary  veawels 
as  vrell  as  the  bront^hial^  and  may  possibly  do  trhu^  to  the  cxt^Qt 
of  greatly  obslractiiig  ilti  Tcascb  and  rendering  the  whole  ItiDg 
nanemio :  but  this  \&  probably  a  rare  conditioa  of  aff^ira,  though 
■xscurring  porhupB  la  uraemia  or  other  orgunic  dif«u3o :  and  the 
more  ootumon  efiect  of  coUeBmia  and  high  blood  pr^sfiuro  ia  the 
coTigefttion  and  hj-perEemia  in  the  area  of  disHhution  of  the 
hraacliial  arl.prieflj  wbidi  1  hflvt;  umleavoured  T.w  (Wfint  out  aUive, 
aud  which,  when  alight  and  ulironic,  may  lie  at  the  root  of 
chtoniu  bronchitis  or  the  onset  of  cold,  but  when  more  sudden 
and  eevcie  may  produce  An  o^thmaiic  paroxysiti. 

If  aathma  baa  a  cuusation  such  es  1  am  suggesting,  it  will  be 
mjida  w^orac  by  auythiug  that  obstructs  Th^  eapillarips  aad  taiflea 
blood  prossiiTH,  and  it  will  bi>  made  better  by  ;inything  that  frees 
the  capillaitea  and  lowers  blood  prr^asure.  It  will  also  be  tiiade 
worae  by  anything  that  obstructa  the  free  ootry  of  air  mlo  the 
thorajc. 

The  most  conunon  cauae  of  high  bluc>d  preeeure  la  urio  acid 
in  the  blood,  and  thU  auHicea  to  explain  at  once  the  relationship 
of   aathma   to  gout   and   varioUK   other  dittua^ct   tx^  we  shall  see. 

The  relatioQsbip  of  the  astUmatio  attack  to  the  early  morning 
hours  IS  dimply  its  relation  to  the  largAHl  eicretiou  of  uric  aoid  iu 
the  twenty-four  hours,  and  tho  change  almui  4  a  m.  trom  a  free 
circulation  ti>  itn  obstructed  oa^  (tif^.  2),  ntid  asthma  rtt  this  point 
purullnlft  very  rlowly  the  causation  of  angma. 
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During  slttsp  al«i  Uie  {latiniit  is  getmrftlly  In  the  rei^umbt-nt 
position,  and  this  paaitLoii  raises  the  geiteial  arterial  ten^ioTi  ad 
compared  with  atttmf;  or  e lauding  {Marey.  previous  refeienoe, 
p.  -l^^],  henoQ  Jiaufferor  can  aomotimoe  sleep  in  a  chair  but  not  in 
a  bed ;  though  no  doubt  poaitiou  aI*o  aSeota  the  action  of  the 
mascles  of  respi  ration  . 

I  hava  spoken  above  of  the  reUitioiifihi[]  of  usthma  to  diet,  and 
thia  is  i]uit<^  eaHil;  explained  hj  it^  eflecta  on  the  uric  aoid  in 
the  blood,  and  not  a  few  of  the  minor  premonitory  aymptoma  of 
an  attack  are  tboao  of  coULcmia^ 

No  one  who  underatiinds  tli«  relationship  of  dywpepsia  to 
migtaine  and  epilepsy  will  have  any  diihculcy  in  undorstiinding  its 
rehjtionaiiip  to  jiathma,  tu  all  cos^a,  however,  the  rt^Uiionship 
is  a  double  one.  Dyrtpepsia  ia  partly  a  canse  and  partly  an  effect 
dE  coUnmia  and  high  hlood  pressure. 

There  can  be  no  doabt  that  oolkcmia  when  it  obetruota  the 
etipiJarie:^  may  ptootically  uuepend  entirely  ^astro- intestinal  diges- 
tion and  absorption,  and  allow  putreEa4:tive  proireesea  to  take  thvir 
place;  in   tJiis  way  colWinta  uauses  dyHp<!p8ra  (uee  chapter  x-)- 

But  dyapepsia.  on  the  otiier  hand»  will  also  cause  or  increaeo 
collEBmia.  Suppose  there  ia  no  cxcesd  of  uric  acid  in  the  blood, 
but  that  Bome  indi^catihle  sabatatiee  aa  a  piece  of  pork  upaeta 
gastric  digeation;  the  result  ia  the  more  or  less  complete  arrest  of 
dij^<>9tif>n  and  Jibaorption,  eveu  if  there  in  no  vomiting,  and  thia 
promptly  oausfs  a  fall  in  urea  and  a  corresponding  fall  in  the 
acidity  of  che  urine  ;  the  alkalinity  of  the  blood  is  iucr«attedp  and 
auv  uric  acid  within  lia  reach  ia  at  once  taken  up  in  aoLution, 
8iLcb  U  the  uiiuaL  oauaation  of  u  *'  bihoua  attack,'^  or  uric  aoid 
Blonn,  and  the  high  blood  preeaure  which  rpBulta  from  the  pnsaage 
of  ihc  uric  aHd  through  (he  blood  pTodacea  either  headache  or 
epilepsy,  or,  if  the  dyspepsia  ia  nhronic!  rather  than  acute,  mental 
ilepreoaiua.  and  leads  on  f^h rough  chronic  obstruction  of  mcla- 
boh^m  and  combtistion,  to  that  general  failure  of  nutrition  which 
vrt)  call   Bright^^  disoaae. 

I  bolieve  that  the  relotionahip  of  oathma  to  dyapepaia  ia  pro- 
cUely  similar,  and  in  some  cases  the  cure  of  the  dyspepsia  is  the 
cure  at  the  a^^thma. 

Tho  rclationaliip  of  jwtljma  to  gout  in  oiiually  almple,  and  is 
shared  also  by  migruine,  epilepsy,  and  Raynaud's  discaae. 

Aethma  ia  due  to  unc  aoid  ld  the  blood,  i.e^,  to  tho  high  blood 
preesuie  it  produces^  When  from  any  extraneous  eauae,  aa  a  blow, 
a  chiil.  a  local  irritation,  or  a  lise  of  tomperatnM,  urlo  aeid  is 
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pr«cipitikti;d  OD  a  jolntH   th^   blood   b  cleared  4>f  tlie  cp^ev^  < 
viousfy   coatained,   and  the   high   blood   pr^AuaTf  and  Ihp 
Hubaid«-     An    inteTeating    case    ol    thJA    kind    U   tncaLJoiud  \t 
BrUiih  MedU'fil  Journal.    1888,    vol.    XL,    p,    954,    nrh«E?  it  ift  U'W.  J 

Frederick    tlie   Great   that   he    had    a   ivrvere  attack  of  ily^Mi 
followed   next  day  by   gout.     It   id   furtLer  said   thftt  he  w 
gouty    and    had    an    iraaciblc    temper;    tlua  Uwi    repie^fDOu: 
efiecte   of    uric   aoid    on    tUo    intrttGrania I    circalafion,    ji»l  i* 
dyspDa>a   repieacDted   its  e0^ta  on  the   iboracic. 

PhtkisU  and  gout  are  som^tioKtf  aaid  lo  be  f«lat«d  [set  M* 
fifties  and  Gazetli'.    ]8fi2,    vol    i.,    p.    4^^l,    and    DtutneH.   Jralk, 
Klfn.   Med.,   B.   47,   lift.  &   and   ij ;   also   8ii   Dvce   Dackacttl. 
Treatiae    on    GoQt"    p.    172*    where    many    intarcflting    poinU 
mciiUoccd),  aiid   they  eertainly  often  occur  in  tliP  mcmfctiP*  of 
fiume    family,    as    I    have   several    timea    remarked,     U   mcoi 
tbat   they    do    not   both   ocoar   at    the   aame    time,   hal   all 
}HAt   \is  aKthma   iind   gout  do ;    and    I    knov    thai    this  m* 
opinion   of   the   late  Sir   Andrew   Clark,   arrived   At,   as   bi- 
told  ine.  from  peraonal  experience  (see  abo  Briiiak  MtiOi-iii  Ji 
Ootohor,  1889). 

Thus,  apeaking  of  his  owd  case  on  one  oocagion,  ^h* 
Sir  Andrew  Clark  said^  *'  when  I  waa  a  joung  man  1  M 
filioofltt  between  gout  and  phtbiBiB.  and  1  phijse  gout,"  h'  pti 
thought  that  by  eatiog  a  larg?  amount  of  animal  food  \» 
cured  of  his  phthbLS  and  got  gout  in  IIb  place,  and  bis 
irtiproased  mc  very  much,  because  tli^y  raieod  m  my  QLiid 
fear  i^hat  m  deling  from  gout  I  might  rush  iou^  the  am 
phthlALS,  thus  reversing  his  experionoM,  and  tt  waa  a  di 
on  diet  with  reference  to  my  obHrfivations  that  led  bin  la 
the  above  statement. 

There  can  be  httle  doubt  that  the  late  Sir  Audrti*  CUA 
wiaely,    for  though    ooIloGmia    and    high    blood    preasiu^   ei 
caused  hie  death,   he    bad    UveJ   for   mauy   yean  aa  act** 
useful    life,    vrhich    phthtaia    would    have    mode    impoanble 

Now    it    appears    to    me    that    lU«    ehaDgt-s    in    the 
oirculaticn    which   uric   actd    producea   may   conipblrjy   arcoESi 
thin   antagonism   betwoou   gout   and   phthiaia.     For  while  a  & 
etttin^  largely  oj  animal  fooda  ho  will  have   high  aaidity.  hit 
will   be   pretty   clear   of    [trie   aeid,   and   his   putoioiuuv 
will   be   free;   but   he   will   have   gout,   because   he    is   atodil 
retaining  large  amounts  of  uric  scici. 

Let  thi^  man,  Lowevei.  meet  with  an  acoid«Dt  icha^ 
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Lim  to  bed  for  weeka  and  motiths.  flo  thut  appetite,  dij^estion  And 
mettiholiam  all  run  down  ;  with  Falling  ucldLtj-  th«  stored  urate 
will  pass  in  eK;?^^  through  bis  blood,  hia  pulnion:iry  cLroiilutioo 
will  be  laoKi  or  loatt  markedly  deiif^Leiit,  and  the  bacilli  will  have 
their  opportunity,  and  may  not  neglect  it-  I  believe  that  such 
Qhronic   coUocmia   is   a.   ^rcat   danger    for    the   lun|{6. 

Od  the  other  hand,  it  loay  be  poA6ibb»  even  after  the  baoiUi 
hare  obtained  a  foothold  fa  the  lungs,  u>  burn  them  up  and 
destroy  them  by  taking  a  htrge  amount,  of  auimjl  food,  vbieh,  af: 
we  have  aeec,  kecpa  the  blood  fiee  from  uric  acid,  and  makes  the 
firca  of  life  burn  brightly. 

C'OUa?mia  may  alao  be  brought  about  and  kept  tip  by  dyepep^^in 
and  other  gastric  troubles,  hence  perhaps  the  origin  of  the  dictum 
I  have  bt-ard  at  leeturpa  at  Brompton  Hoapital  with  referc^nee  to 
the  troatmritit  of  ^^arly  phthiflia,  *' Tak**  care  of  the  .^Tomach,  and 
the    lungs   will   take    care   of   themselves.** 

A  similar  c^pJonatioc  may  alao  apply  to  the  uaaen  of  dt:ute 
phthiaiA  following  destruction  of  the  mucous  memhrain^  of  the 
imaoh  by  eorro<^Lvo  Huids  recorded  by  Dr.  Soltau  Fanwiek 
(finri#/i  Sdtdkiil  Jnumal.  ieif4,    vol.    I,    p.    129). 

Phthisia  again,  like  aAtkniAj  ifl  often  n^arkedly  worae  Id  tb« 
spring  of  the  year  (see  Dr  Barlow,  lytm^X.  1891,  vol-  iL,  p,  285; 
nbio  fig.  i)t  and  iodides  are  supposed  to  be-  useful  in  caaen  in 
irbicb  there  is  a  syphiUtic  taint,  but  ii  tbeac  diugti  keep  the  blood 
free  from  uric  amd  (tig-  T2),  and  thuA  liltow  of  a  good  ctr^jula- 
tion  through  the  lungs,  1  should  be  quite  prepared  to  find  that 
thoy  cure  mtiDv  caaes  that  hav^  nothing  to  do  with  ayphilia.* 

But  if  ihe  observation  of  th*^  late  Sir  A.  Clark  \s  eorrert.  and 
is  eaplaiuad  a«  obovc  auggefited,  we  ought  soon  to  Im  able  ti» 
caeape  pbthisia  and  burn  up  the  bacillus  of  tubercle,  without 
having  to  reckon  later  on  with  the  AerbuH  ef!ccts  of  coUv^mia  and 
high  blood  proaauTe;  for  there  are  plenty  ol  ways  of  ck*aring  the 
blowl  oJ  ario  Acid  and  etimulatiog  the  Jires  of  life  without  intro- 
ducing a  large  amount  of  urii^  acid  in  the  food,  which  will  t^use 
damage'  ir  tho  future-  It  is  rWr  aUo  that  Sir  A.  CWk  did  nol 
eircrete  all  the  uiic  aeid  he  thu9  Lntrodnced  w  meat,  eggs,  ^c, 
but  much  of  it  remained  in  bis  body,  and  when  the  lircs  of  life 
b^jfan  to  eJaeken,  it  retumtd  iuto  his  blood,  producmg  difiaatroue 
OOliffiOLia,    high    blood    prsHsure    and    cerebral    hwrnorthage.     Thea 


*  It  Ifl  iatcrevlirtj  to  aoU  bIao  tfant  lodidon  appear  to  be  umIdI  in  aoilao- 
iiiycoiJH  {tee  Bntnh  Ai^dkul  Jtrunutl.  ItllfJ,  vgL  1,.  p.  HI). 


aguJi:,  fever  (&a  in  phthisis)   QL*y  If  oaiurc-'a  mode  of  delcpce,  and 

an  M'lcmpl  oa  her  part  to  bom  up  the  tavaderst  and  wc  ought 
obviously  to  help  her  in  h^r  cndeavourA  by  k«cp\nj^  the  eapilhtriea 
aa  Ireis  ra  possible  irom  uric  acid.  If  the  progress  of  phthisia  is 
thuH  dependent  on  the  effecle  of  uric  acid  on  the  cireulaiitkn  and 
cciabuHtion,  wt  can  easily  underst^nil  the  ubsprvatiou  recorded  by 
Dr.  BarntTG  in  \\\e  L/incfi.  18^)4.  vd^  ii„  p,  126rl.  tJiikt  phthisi« 
mak^a  iucreiiaed  pio^csv  from  the  moment  of  parturition*  it  even 
looks  ua  if.  liki;  mi^aiae,  epihpsf,  asthma,  and  Kaynaud'a  dtaea^ei 
it  itt  aUj^litly   better  during  normal   pregnancy. 

Asthma  has  qucaaiunally  been  seen  to  alttmat*  with  epilepBy^ 
and  ihiH  \s  probably  mmpiy  dii<^  1o  the  faet.  That  Home,  third 
factor  \uKi  {ur  a  time  rendered  tbt^  thoracic  uircuUlIon  more  liable 
to  be  upaet  by  the  collfemiu  and  bi^h  b]oi>d  pre^riurc  than  (hi' 
intracrunHil  ;  and  any  temporary  mterJ^renec  with  free  mBpirutmn 
might,  UH  I  hava  auggeslpd,  account  for  thi<s  (si?e  also  a  caso 
cworded  in  lhe   Lai^H.    189;i,  vol.  i.,   p.   1383). 

Then  again,  the  lelatiooHhip  of  anthma  to  (H^aetna  nod  Hkin 
diseafles  Ifl  probably  aimplB,  for  I  have  pointed  out  jn  my  wiifcinge 
ou  Raynaud's  diseaec  [see  chapter  xi.)  that  not  a  few  akin  diadaoes 
represent  merely  tlic  effocte  on  tts  autrition  u1  vessels  obstructed 
by  uric  aeid  ;  and  i  have  for  several  yeara  taken  tbiji  prubabihtj 
afl  my  guide  in  the  treatment  cif  such  ^kin  diseases  as  come  under 
my  notice,  with  reauLl^  which  havi;  often  appeared  to  me  X^a  he 
very  satiaractflry, 

We  must  bear  in  mind  that  audi  skin  lesiuuft  nre  produced  i.a 
the  vaagular  area,  the  duop  layers  of  the  akin,  and  hence  may 
take  several  dayfl  to  ahow  much  on  the  aurfaoe ;  meanwhile  tho 
coUrt-miH  which  produced  the  asthma  and  also  the  akin  trouble* 
may  liavf  dissppi^ared^  so  thdt  the  asthma  may  appear  to  alter- 
nate  with   the   ekin   trouble,    when  it   \b   really   trontemporau+tous. 

The  relationship  of  asthma  1o  naeal  trrit-iktJoD  and  absbnictioa 
may  be  simply  that  these  lend  lo  diminish  the  free  inrush  of  air 
in  inapiiation,  and  wiil  thus  tend  to  diminiflh  for  a  tima  the 
atmospheric  preHSura  In  the  uheat,  and  so  increase  the  congestioQ 
in  ihe  broneliial  area,  other  thingK,  as  blood  pref^^ure,  remaimng 
thn  same- 
It  id  lat^jiwting  to  note  here  that  asthma  is  sometimes  deci- 
dedly relieved  by  the  Vtna  of  compressed  air  ("  Aerotherapeutios,"  Dr. 
V.  T.  WilhamsJ,  whiuh  would  from  this  pqint  oJ  view  incieaie  Iha 
inrush  of  air  iu  inspiration,  and  also  diminish  the  congoaiion  In 
ihe  bronchial  urea,  ihus  ineieasiua  l^he  Apauu  uvailshle  for  the 
incoming  air. 
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Hay  asthma^  c^t  autlima.  kc.  may,  in  thU  way,  be  due  to  tbc 
irritant  actii>n  of  cortaJn  ismall  partioles  in  prodiLcic^  aoaat  coti- 
geation  and  obHtructTOti,  w-ith  th?  concomitant  actiou  in  Xhe  case  of 
hay  asthmftj  of  heat^  which  innri-jiKes  the  nlkaliiiity  of  the  blm>l 
Bud  the  amount   of  uric   uoid  it   vDl  contam. 

With  regard  to  hay  fever,  therp  aecm  to  be  two  chJef  fautorfl, 
(I)  the  prrsonuo  of  vegetation  with  ila  irritating  pollen,  ae  in  the 
case  of  hay  ;  (2)  heat  or  relative  heat  ol  a  t*]iniato  nffeating  prob- 
ably uric  acid  collwniia  and  the  circalatiorL ;  ao  that  while  natives 
of  Hn  elevated  diatrict  may  ?iuf!i?r,  those  whv  come  there  from 
lower  aad  wrnrmer  di^tricte  oblain  relative  inimnnity  from  coi- 
homia,  and  so  £nd  rehef  (see  8olly,   previous  reference,   p,    156). 

In  my  expenencQ  a  'argi?  numbor  of  people  with  chronio  gout, 
chronic  I'oUfitmiji,  defective  capillary  circulation  and  high  blood 
pressure  suffer  more  or  less  noiwlantly  nad  severely  from  congM- 
tiott  of  the  naso-pharyngeal  mncciua  memhTanB*.  frcijURnt  nanal 
)betruotion.  sneuzing,  paroxismal  HQeeAing.  kc. 

And  nhcn  a  pereou  having  such  tjirculatory  conditions  and 
tendocoica  to  nasal  congestion  ja  eubjoot^  to  heat  plus  pollen 
dust,  it  la  small  wondi^r  that  they  should  develop  more  severe 
aymptom*. 

T  have  loug  believed  that  all  such  conditions  uould  be  relieved 
by  the  diet  and  drug  treatment  tbul  removed  I'oUaimia  and  pre- 
vented the  recurrent  irritation  of  muooua  membranes  by  urates, 
and  m  tho  caaea  £  have  Aeon  1  have  given  no  special  attention  to 
the  naeal  aymptomj^  as  T  had  aU  say  inteteet  eentred  in  the  circu- 
lation conditions  and  the  general  cSecIs  of  coUscmia. 

I  conHidcr  that  whnn  an  iiiAamnnutiori  of  the  noue  or  pharynx 
fullowB  on  some  obvious  exposure  Lo  cold  it  ia  of  the  nature  of 
a  uric  acid  irritation  of  the  affected  muc<iua  membrane,  but  where 
BB  in  hay  fever  it  cornea  aa  the  rpaalt  of  ooudittonB  of  heat  whioh 
vitl  eaiiPO  eollcDmJa,  and  of  pollen  irritation  which  will  eauae  local 
(jongfation,  it  is  rather  of  the  mature  of  e  local  congestion  in 
asHooiation  with  the  defective  circulation  of  collEmia, 

In  the  casea  I  liavB  myself  acen  it  hns  often  Appeared  to  me 
that  both  conditiona  liave  beea  at  work,  and  in  the  pUarymc  we 
«ee  tho  condition  of  elironio  uonj^cation  9o  common  In  goutv  or 
rheumatie   [arthritic   and   collEcmie)   aijbji>ct«- 

The  point,  of  moat  importance,  howevur,  ia  that  the  ptopcr 
treatment  of  the  eolla-mia  and  the  circulabEon  conditions  relieves 
tht'  whole  trouhlt,  whether  due  to  direct  urate  irritation  or  to  high 
blood  pleasure  or  both;  and  I  aro   glad  tu  ace  that  my  own  eapc- 
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rieiicQ  in  iTiia  inattar  hae  tieen  shored  by  others,  aa  Dr.  J-  Duqq 
of  Bichmomi.  Vah,  U.S.A.,  who  has  a.  very  iut^^rcsting  paper  on 
"  Uricacidi^EuiE)  iLs  the  cause  of  Kay  Fever  and  Asthma"  in  the 
Virijiaiii  Meififu!  Serrii'iiJuiitMif.  Fehniftrj'  10,  1899,  p.  tiniO;  and  in 
an  inUrresting  letter  I  had  fnim  him  ]ip.  tp\h  me  that  he  ^eea  ha/ 
fever  at  aU  ^ojwnfi  of  the  yaa.  though  it  goee  hy  another  Q%m*s 
when  haj'  is  not  in  Hi^uaon,  and  the  treatment  of  which  hp  re- 
cordii  the  aucDC!^,  ^ras  diet  alteration  with  a  Iodic,  or  an  iodide. 

Ono  of  hia  patients  wuighod  2iJO  ]he.,  and  had  been  yreatly 
addicted  to  raejit  ami  in'i>r  (oheaity  from  the  defpctive  comhiistion 
uf   i-ul]]tmi:k). 

Then  aKain  dual,  eveu  In  ordixiary  asthma,  wjl]  often  ai;^oULit 
fur  thr  onaet  of  an  attack^  a»  the  dui^t,  of  partivnlar  trades,  fine 
partieh^E  uf  hay  or  straw,  the  dust  of  long  radway  journeys  in 
dry  woather.  even  tbt^  diist  of  unuBed  rooms  and  eld  books ;  all 
tKeae  may  aot  in  much  the  same  way,  produtung  first  of  nil  tiiisal 
iinlfllinn  And  eongestion.  the  bronchial  trouble  being  avoiidary  to 
the  blocking  of  the  uppei  reHfiJratory  pasaagca  that*  biought  ak>out. 

Bad  air  and  dctioient  oxygen  may  act  by  increaalng  tho  alka- 
hmty  of  the  blood,  as  1  have  pointed  cut  that  deficient  oxidation 
probubly  produc-?*  eolliymia  m  this  way;  henca  the  he:tdachfl  oi 
badlv- ventilated  theatres,  and  hot  crowded  rooinA  (see  pp.  5i  and 
Ul)." 

Certain  odours  attain  may  produce  more  or  lass  nausea,  wJiiith 
agpjn  will  increaAo  the  rlhiihixity  of  the  blood  ;  and  ahock  or  fear 
may  Iwvc  much  the  aame  oifeot.  und  no  precipitate  an  attack  of 
aBthma  ;  and  those  Last  are  wed  known  to  bav?  a  aundnr  eflect 
in  chorea,  Grava^^  diseai^e^  diahetes,  and  practically  all  coUsmic 
troubles, 

Tlif  drug,  which  of  all  others  has  been  nriat  widely  UAed 
ID  aathma,  hi  probably  iodide  of  potaaslum,  or  the  iodideA;  and 
it  b  iotorcfltini:  to  find  that  they  free  tiic  capillariea  and  Icwsr 
blood  preaanre,  which  they  are  well  known  to  do,  by  cinarin^  The 
blood  of  uric  acid  (aee  hg.  22). 

TiiP  iudidi?ji  tiMin  probably  rpJieve  aathmii  by  clearing  the  hloud 
of  uric  acid  and  m  reducin;^  blood  preaaure  and  the  reaultini^  coi^ 
Hefltion  in  the  ftiea  of  the  bronchial  ftrterica;  and  I  have  giTtn  in 
my  paper  on  "The  lodidea."*  a  figure  to  show  th<i  oflect  of  Hnii^'a 
asthma  cure  on  the  eitcretion  of  uric  iLoid, 

A  mo3t  intnri^arTng  experleneB  oE  the  value  of  iodide  of  pjitaaflium 


'  Se9  A/c'iitiJ-ChivuTi^ical  Ttasi^actujus,  ld3S,  voL  Lxxv'l,  p.  U3. 
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H  in  aatlimatEG   ufFectioos   '\a   rrcordcd   bj   ^It   W.   T.   Oairdner  in  the 

I  Lanc^  {Hm,  vol,   I.,  p,   161»0}. 

B  Of  tto  actiioTL  of  actde,  tnorpliine  ftncl  the  mtritos  I   have  atread^r 

I  spoken,  showing  that  they,  like  the  iodid«,  tleflr  xhn  blood  of  ntlc 

■  arhl. 

I  Blt'tKlIng   will   obviouBlv   redut^e   blood   presBure   in   che   HVHtemk: 

I  ciTculation,   and   tobacco  and  lobdid   ore  cardiac   and  muscidsr  d«- 

H  prcasADto,   and   pcohably   lover   bbod   prcNuro   partly   in  thia   way 

I  l&ov  also  p>  315j. 

I  Ajitipyrin.   I  believe,   acts  as  an  acid,  treeing  the  capillaries  bv 

H  clearing  the  blood  of  uric  actd  ;    but  It  may  also  act  to  »otne  extent 

H  like  the  cardiac  depn>B8ants  juht  meutioced,  and  it  E^e[na  prubable 

I  that  the  iumea  of  taulpburouB  acid  or  of  oitrc  pAper  may  diminiah 

I  the  alkalinity  of  the  blood,  and  ao  tend  to  clear  it  of  uric  acid. 

I  And   ati   I   have   before   remarked,   it   \a  possible  that   the  emoke 

H  of   tobuoco   and    other   burning   vegetable   aubstancea   may   contsiti 

H  mmilar  acids,  which  iL<^t  in  the  J^ame  way. 

I  Thiv^e  factfi   Irave   iu   my   mind   no   practii'Al  doubt  that  j^fitbnia 

H  ifl   generally   the  result   of  the  action  of  nbstTUcted   capdUrie^,   and 

B  high   blood   prc33iire   on   the   (^horaoic   oitculation,   though   as  in  the 

H  p&ralld  ca^  of  the   intracranial  circulation   ccrtuin   local  or  general 

I  conditJona  may  afioct   to   an  import#Dt  extent  tho   result  produced 

m  tn  any  given  case^ 

H  I  have  abo  no  donbl;  that  t}ie  circulatory  chansm  are  generally 

I  due  to  uric  acJd  in  the  blood  (see  *^  Tnt^rnutional  UUdlc»/^  vol.  iii, 

H  third  aeries), 

I  If  theiic  deductioQE  are  oorreot  the   indications   for   troatment 

H  are   moderately   clear  i\.iid.   distinct,   and   are   only  two   in   number, 

I  nomply:  (I)  To  reducu  and  keep  down  blood  preeaure;  {2)  to  clear 

H  and  keep  ole^r  tbe   upper  rei^piratory  pasnagea,  ho   that  the    atmo- 

B  aphcric  preeaiue  in  the  cheat   shall   not  be   unduly  reduced  during 

H  ioapiration. 

H  Now    blood    pre^aure    may    bo    reduced    either    by    freeing    the 

■  oapil1arie«  or  weukemn^'  the  heart,  and  the  Iodides,  morphine. 
H  calomel,  or  the  ^salicylates  free  the  capillaries,  by  eleartng  the  btciod 
I  of  uiic  add,  while  acids,  and  jiruhably  the  inhalation  of  acid  fumes 

■  act  in  the  same  way. 

H  Again,    blood    preesure    may    be    kept   down    by    reducing   the 

I  amount  of  uric  acid  directly  introduced  or  formed  in  the  body,  by 

sliermg   the  diet,   and   I   have   records   of  several   caaea   of   asthma 

where  iiucb  alteration  of  diet  hai<  giv^n  great  and  permanent  relief, 

■  4ind  1  havn  pointtMl  out  above  that  a  diet  coiitaininFr  an  exeewt  of 
H  animal  food  has  been  obaervod  to  ^o  Harm. 
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BltMid  preasure  may  also  be  kept  down  ty  stimuktinK  mcta 
boli^m  whore  this  in  poeaible  ;  tot  a«  metaboUQm  ffoea  up  urea  and 
avidity  rise,  and  tbe  blood  ie  kept  clvar  of  aric  lu^id  [see  chapter 
iv-)-  Now  thia  irmy  bp  donp  by  regrilar  graduaW  eY(?rciae.  avoid- 
ing tBrciiilly  lli«  fatigue  i)oint,  or  by  maMapr-  to  improve  tbe  cirou- 
latioa  and  metabolism  in  the  muficlea  aod  akin.  Neither  of  theae 
trcatmcQta,  lioivcvtr,  diminish  the  amount  of  utic  acid  in  the 
body  ;  on  the  contrar)',  they  inoroaae  it^  while  they  keep  the  blood 
eloar,  and.  when  futlh^r  atimulation  of  motaboliam  is  no  longer 
pf>AKible^  AA  in  old  Jif^,  HPver^  colli^mia  ts  avtre  Tn  REipf^rvctiE,  bring- 
irg  all  it*  trouhjesome  L'onaeijuenccH  with  it  (see  following  chapter). 

Foi  this  reiwoD  I  cotutidiT  that  rliet  whith  permanently  reduce* 
the  ntnouDt  of  urate  in  the  body  ia  better  treatment  than  atima- 
lolion  of  melaboliBm,  whinh,  while  it  tlearp  the  blood,  caiaaed  urat^ 
to  be  Btored  in  the  body,  and  this  will  give  increased  trouble  at 
ftome  future  time.  1odidi?fl  or  other  drug}!  which  elear  the  blood  of 
urir  arid  wiU  prcnlu::p  The  trnine  result;  but-  if  they  are  foUowi'd 
by  a  courae  of  salicylates  the  troublesome  rebound  may  to  isome 
extent  be  avoided,  though  diet  is,  I  belJevcT  always  the  hixt  treat- 
meat  where  it  can  be  managed,  for  it  aiont-  ^oea  to  the  root  oE 
the  matter  and  removee  pcrmanectly  and  completely  all  chance 
of  collsmia  and  high  blood  pressure. 

The  i^onditbn  of  the  upper  re^pimtory  passages  is  gpjierally  jl 
matter  for  the  surgcoD  ;  but,  aa  I  think  there  is  reason  to  bclioVQ 
that  an  oxccse  oE  unc  acid  in  the  blood  may,  bj  affecting  their 
circulation,  tend  to  ptodui:o  or  keep  up  congeation  of  the  nasal 
and  the  othet  mucous  membranes,  T  ahoulil  be  inchned,  where 
such  local  troubles  are  slight  and  merf?]y  congestive,  to  give  diet 
a   cjirt'ful   trial   before   rehorting   U'   surgery, 

Since  the  third  editjon  of  this  book  appealed,  T  have  read  a 
moat  intcreattng  paper  by  T.  H.  Bnokler,  of  Parie,  in  The  Amtrieca 
Journal  of  51^difal  Scipneea^  July  to  Oetobcr,  18Sa,  p.  347,  a 
reference  to  which  I  owe  to  my  friend,  .^uigaon  Captain  Robert*, 
l.M.S.  Tl.  bears  the  title  *' Rheumatic  leucoinitis  of  the  pulmonary 
air  tub?s,  and  relating  also  to  the  pneumonia  and  solid  engorge- 
ment  supervening   thereon.** 

1  conclude  that  Icucoimtis  re  fere  to  the  inHammation  of  tho 
white  fibrous  tissa^B  of  the  air  tubi?s,  which,  according  to  the 
author,   are  the  chief  seat  of  the  disease. 

He  flees  no  reason  to  believe  that  the  white  librous  tissues  of  the 
air  tubca  an^  any  more  exempt  from  diaerise  than  the  tibrous 
tissues  of  other   pari*  of  the   body. 
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Now  in  a  cast  of  urtemia,  wbere  I  relieved  como  and  hrad 
pujn  hy  bifeding,  aput<?  broncliitis  canip  on  tipxt  day  and  i^Ortn 
caui^cd  doalK ;  and  1  note  ji  Aome^bFtt  dmdnr  teaiilt  in  a  ('elb^^ 
deaoribed  by  Mr,  L.  A,  Kfan*^ifl  in  the  British  Mfdktil  Journal. 
llKil.  Vdl  i,,  p.  7t-  Hpr**  puprjipnil  HilnnpHifl  wjts  r rented  by 
murplkine,  and  acute  bruni^hitis  »u]>ervE^nei|.  Wad  llib^  an  aiuite 
gout  of  the  reapiratoTy  paaaages,  due  to  retention  by  morphmc : 
and  in  my  rmfle  was  it  due  to  retention  by  riao  of  temperature  and 
ftpidity  ftftor  veneaection  'i  U  ho,  a  course  of  salioylate  after  tho 
morjihine  or  the  venea^tion  might  hnve  saved  life. 

The  sigiift  tif  this  inflammarion  of  thp  fibrmift  tiw4up>i  of  tbp 
air  tubes  (fibro-bronfhitis)  nn'.:  fever,  cougb,  which  is  dry^  oftHu 
paroxysmal,  abacnce  of  «gna  of  catarrh  in  the  chest;  such  bron- 
ohitiu  aiRDB  may  alternate  with  li  rhouiufttic  Brthritia  of  the 
iihoulde]',  or  other  ni'l^bbouririp  jemlfif  and  the  iibroun  tiBHuen  of 
the  endocardium  or  perit^ardiam  ms,y  he  affected  in  the  course 
of   the  attack. 

He  calls  this  trouble  rheumatism,  but  it  ih  eTident  that  what 
he  really  means  ia  a  gout  of  the  fibrouo  tissuea  (but  gout  is  rheu- 
matism, and  rheumatism  is  gout,  see  uhapter  xv.),  and  he  refers  to 
an  article  by  Dr,  Block,  in  the  Edinbtirgh  Medi*^  Journal  of  1854, 
who  found  crystalline  particles  of  uric  aeid  and  umt«  of  soda  in 
the  said  white   fitirouH  tifuuen. 

Aiter  the  air  tulifts  have  been  afli'ctHd  in  this  way,  the  lung 
round  or  between  them  hccotneB  pncumomc  and  aoltdified,  and  tend* 
to   remam   pcrsistcDtly   in   that   condition   (rheumatic    pneumonia), 

Suoh   pneumonia    may  chanj^e   from   place  to  place  (mctuataf^^], 

fcing  from  one  bronchus  lo  aa^ither,  or  from  one  lung  to  another, 

Vid  affecting  the  heart  on   the   way. 

.     I   n4}tj(ie   with   interest  that    Profeiiaor   Xfayit   reimrda  in  a   pa[H<r 

in  the  Fhil<MphJ<i  Me^ica!  Jottn'oi.   March   18,   l8tKl<   that  he  found 

a   peiRonal  hiatijry   of   rheumatism   m   1:^   out   of  tiu  caaca  of   acute 

pneu^onirt. 

The  great  point  about  tho^e  rhoumatic  inflammations  ts  that 
they  yield  at  once  to  rlieumHiie  irrtatuu'Dt  *iili  **licyhil^  of  sodw. 
but  d  the  rheumatic  element  ia  not  treated  they  are  extremely 
inlTAC  table. 

We  may  hem  call  to  mind  what  1  Bald  above  about  tho  tr<?atment 
ot  ciLtarrh  and  bronchitia  by  solvents,  and  aa  to  their  position  in  tliv 
pr'^'ipitfttion  group  of  uric  acid  diaeaflefl, 

Tuberde  may  Tind  a  niduA  in  the  pnc^nmouia  wt  produced,  and 
the  phthLsis  which  resulle  mAy  eventually  leave  no  trace  of  th^- 
rheumatic    inflammation   in   whit'h   it   odj^inatedt 
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The  cQUfiC  of  this  rhcumQtio  rnflaiiimAtioD  is  gcnersllY  cxpoQuic 
to  cold  or  damp,   or  bothj  suoh  as  Bloopiojj  in  wot  clothing,  4c- 

The  author  coflaiderfi  that  th*?  salicylflte  acts  hj-  disEolvmg  tho 
uric  Bcid  out*  of  the  fiLroiifl  [ritiuue^'  and  it  in  mo8t  i uteres ttn^ 
to  not*  that  he  believes  that  salicylalts  wiD  not  act  weJJ  when  the 
uiioe  is  alkaUoe,  and  thiak-^  the  beflt  indicfltion  for  thv'n  succcia- 
ful  am  ie  an  acid  urine  turbid  with  urates,  which  clears  on  adding 
bq.  ammonite.  Tbu  othot  druge  he  makes  use  of  aie  phofipbate 
of  ammonium,  which  he  regards  as  a  very  good  solvent  of  iiric 
acid,  and  fresh  lemon  juice,  the  latter  to  be  given  when  there  are 
phojipbates  in  the  urine. 

Ht  tiho  conaidi?rs  that  a  London  It^^  w  ilh  low  l^rappratur* 
niu>~  cause  such  rhourantic  bronvhitia  and  pneumonia,  and  tbea« 
may  prcKluce  v&ry  serious  and  ffttal  results  if  the  rheumatism  is 
not  treal*d. 

The  cough  IB  dry  and  paroxjrgTnal.  and  if  such  a  cough  ex\»Xs 
without  a  lung  uvula  and  with  few  or  no  cheat  algiiH.  the  disease 
Ls  rheumatic  lihro-brom:hitia. 

Curioiidly  enough  ho  ako  i^yo  that  thia  rbcumatio  inQammaticn 
of  white  fibroufi  tieauea  ia  never  attended  by  any  pain,  which  ib 
not  only  in  marked  contrafit  with  the  effects  of  gout  in  other 
fihroufl  ti*»aues,  but  differs  very  much  fiom  my  own  eKperieneea  c»f 
gont  of  the  tra(^be«  and  lironchi,  to  be  ri-latid  further  on.  In 
reference  tx*  fig,   T4. 

Such  is  an  outline  ol  tbia  most  interesting  peper- 

My  own  nxpcritoee  leavea  no  doubt  in  my  mind  that  uric  acid 
causes  inflamtaution  of  ^11  thef<e  libroua  tiefluefl.  both  of  th?  diges- 
tive and  respiralcry  tubes,  of  the  pharynx  and  (PBophagua  on  the 
one  hand,  and  of  the  nose,  larynx,  trachiia,  brondii,  lungs  nnd 
pli^urro  on  the  others  and  T  have  bad  rHimc  of  them  a  ^ood  many 
times. 

Tbe  trouble  in  the  nose  and  pharynx  caiiecG  burning  and  dis- 
comfort rather  than  pain;  in  the  oesophagus  there  is  puia  with 
local  tenderoea^)  as  of  a  bnii(te»  as  each  bolos  of  iotyd  goes  down. 
In  tbe  larynx  there  in  a  feeling  aa  of  a  ring  of  ilrynene  with  a 
ineitaia  amount  of  buhii^i;,  and  as  this  pr)earft  dova  and  involves 
the  glottis  there  is  hoaracn&aa.  We  have  here  a  local  precipitation 
which  must  be  treated  by  solvents. 

In  the  trachea  there  is  similar  dryne^  and  burnings  but  if  the 
inflammation  U  at  of]  acute  there  ia  great  burning  pain  a»  if  the 
struct  urea  were  red  hot,  and  they  feel  aa  il  badly  hruieed  and 
moet  tender  to  oouih, 
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The  whole  of  these  troables  come  aa  the  reault  of  exposare  to 
Dold,  especially  exposure  after  fftfigue  untl  pertipiratioa :  tliua  ex- 
pofluie  to  cold  HTLDd  after  getting  imv^s  heard  out  a  little  too 
abort  will  start  a  ph^jagitia, 

ThosG  wlio  writQ  on  phEhryouitis  give  cold  au  a  cauiio,  but  they 
in  no  way  explain  ita  actLon.  It  will,  however,  be  quit^  evideot 
to  my  readers  that  Jt  acta  here  just  as  in  arthritis  and  lumbago 
and  a  boat  of  other  irrilatLon»  of  fLbmuj^  t'imueH  by  urh  aeid. 
Thus  cotd  act«  on  a  surface  contsiniJig  fibrous  tisAuo,  the  blood 
coming  to  which  is  rich  in  urate ;  the  rceuJt  ia  that  some  of  the 
orate  IB  retained  locally,  and  gives  riso  to  irritation  and  inflam' 
matton-  The  tissues  are  now  a  uric  acid  filter,  and  the  irritation 
will  continue  so  long  aa  the  blood  brings  uric  aeid  to  the  filter ; 
hut  the  mofuent  solvents  (alkalies  and  salicylates)  place  the  blood 
in  the  position  to  take  up  uric  acid  £rora  the  filter,  the  urate« 
Ate  removed  and  the  troubles  in  these  and  oil  other  fibrous 
tissues  ttubaide. 

There  are  thus  two  ways  of  meeting  the  trouble,  (1)  avoiding 
cold^  which  lh  almost  impOHMible,  quite  impoBaiblo  Id  this  climate; 
(2)  ktwpitifg  the  blood  free  From  exceu  of  uric  acid,  which  eighl««n 
to  twenty-four  monthfl  ou  a  uric -acid- free  diet  will  dc,  and  then 
in  my  own  experience  and  that  of  many  others,  the  c&tarrli. 
ceases  to  manifest  itself,  juet  as  do  the  BLgn£  oE  gout  and  rhou- 
matiam  in  other  tidsuea.  There  ia  nothing  occult  about  it,  if  you 
understand  urate  irritation  in  one  filtrouK  tiwue  you  understand 
it  in  alL  The  prevoutior  m  tbp  prevoution  of  collwinia  ;  the  cure 
ia  the  solution  ol  a  precipitation  which  culd  or  a  microbe,  or  both 
acting  together,  have  produced  from  the  collemia. 

For  E»ome  intcicsting  points  and  facts  as  to  the  connection 
of  diMaaea  of  the  no^e  and  throat  with  gout,  rheumatbm  and 
aathma,  and  also  for  the  record  of  a  case  where  podagra  and 
pliaryngilia  alternated,  see  the  Lettaomian  liectures  by  Dr.  de 
Havdland  Ilall  {British  M^tkai  Jourjial.  1S1*7,  vol.  i.,  p.  44SI),  and 
in  my  own  oaao  it  will  be  accn  in  the  description  of  fig,  7i  that 
trikohee 'bronchitis   alternated   with   gout  of  the   inlcBtines, 

1  have  been  also  mueh  interested  to  hear  from  Dr.  Msckie.  of 
Nottingham,  that  he  hus  uot^l  aa  JilmoHt  constant  conaectiun 
between  catarrhal  oonditiona  of  throat  and  ear,  adenoids^  &c,.  and 
th«  uric  acid  diathe^>  and  has  read  two  papers  ou  the  aubject 
before  the  Medical  Society  of  Nottingham,  and  he  eays  in  a  letter 
to  me,  "  1  scarcely  see  a  case  of  adeuoids,  say  in  a  child,  but 
whare  there  is  an  arthritio  or  migrainous  parentage/'  and  it  is 
y        S8 
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obrioua  that  auoli  condiLioiis  may  quite  eflaiiy  result  from  recut 
rent  uratic  irritation.  I  may  meotiou  also  that  both  my  chi'dfen 
had  adenoida  and  cDlargoia^nt  of  tonaila  to  a  marked  extent,  and 
aevoral  fnmllieB  ot  counina  suffer  raarkediy  m  the  Biim*  wny  (see 
also  caies  of  tonaillitii  and  enlar^^ed  cervical  gUnda  recorded  in 
uhapter  xvi.)- 

Whi;i]  at  all  acut^  the  mflammalLon  of  the  no£ti,  pLaryiu^  and 
r&?pirLvtoiy  pasaages  end  hy  the  discharge  of  ydlow  pue,  acd  no 
doubt  the  ceaophagufl  does  the  eame,  being  completely  identical 
with  what  1  flball  have  to  d^acribe  in  the  nt^^tt  chapter  as  gont 
of  the  inCeHtines,  and  this,  as  we  flhalt  soe  in  my  description  o^ 
the  nircuin»itancej^  and  Hymprj>mf(  ^.ttetidJug  lig,  74,  enda  in  the 
difichariae   of  muto'pua   from   thu  bowel. 

In  the  same  way  the  pleura  may  be  affcoled  cither  by  estenaiou  of 
a  gouty  pneumoaia  or  hy  more  direct  precipitation  of  uratea  do  a 
^iven   point  of  the  lung  sudate. 

Sorne  moat  iatereeting  cases  of  pleurisy  that  were  iinraiatalcably 
dne  to  ca\d.  for  thi^y  occurred  in  man  after  man  on  e-xpoaure  to 
cold  while  warm  and  peTapirin^,  and  alwaya  on  the  side  expoHed. 
arc  mentioned  by  Dr.  U.  i\.  Murray  in  the  Laucd  {1902  vol.  i- 
p,  1417).  Thnae  caai^  were  certaiiUj'  due  to  rheumatifimi  that  is, 
to  uric  scidj  and  this  was  precipitated  on  the  pleura  by  the  cold. 
JUST  as  it  ia  on  other  fibrous  tissues  in  dis^aseA  of  the  locul  group 
<Bee  p.  IM). 

Thoy  pre  all,  just  as  pointed  out  by  Dr.  Buckler,  extremely 
amenable  to  treatment  by  a&hcylatea,  and  their  moat  severe  aymp- 
tome  subaido  within  an  hour  or  two  after  Caking  u  doBo  of  it ; 
but  aa  IB  also  poiDt«d  out  by  Dr.  Bucklor,  theie  is  one  oonditloo 
which  interrerefl  with  their  aefion,  namely,  low  acidity  of  the 
urnn-.  wliich  gcea  with  bii^h  alkalinity  of  tlie  blooilH  which,  as  I 
have  already  eJi plained,  and  shall  a^in  refer  to  in  describing 
fi^.  71  and  1-it  prevents  ^Uoylaten  from  actiug  aa  aolventa  of  Ufic 
acid,  and  so   preventa  their  relioving  the^e  troubli^a. 

Dr.  Buckler^H  reference  to  the  DOflsibility  of  tubercle  being 
engraft^  on  the  top  of  auch  a  gouty  infLam matin n  of  fibrous 
tissues  iH  most  intereeling  ;  do  wc  ^et  here  a  possible  explanation 
of  the  marked  lowering  of  the  temperature  of  phthtaia  by  sali- 
cylate of  eoda  which  is  well  known  ? 

In  phthisiH  at  (certain  Bta^e^i  an  inkotive  tubercuiar  prooess 
plus  a  gouty  inliammation  of  neighbouring  librous  tiusnes  I  T  have 
considerable  c^onfidence  rh»t  pvery  so-called  common  cold  onginatea 
somewhat  iji  this  Ha\, 
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Ttere  ie  hnt  an  initatiou  o£  i^d  oxpoar^d  eurfocie.  a,a  the  noac 
or  phaiyns,  by  cold,  dust,  poUen,  or  other  irritant  pflrticlofl^ 
poaeibly  hy  the  microbob  of  caturrh  r.hama«lv<»,  and  od  thiA  there 
superveneiii  owing  to  the  preHence  oF  plenty  of  uric  acid  in  tho 
blood,  a  gout  of  th?  neighbouring  fibrous  tissues,  and  then  the 
gout  and  the  catarrh  microbea  apicad  in  all  directionfl  througL 
thoae  Jibrous  tUeues,  but  th«  oaUrrk  will  not  spread  without  the 
gout,  hence  salioylHto  of  aoda  cuts  shnrt  the  procc^  in  a  Iqw 
hourB,  and  those  who  kavo  rot  erfteHs  of  uric  ocid  in  their  blood 
do  not  Buffer  from  euch  catarrhal  antj  gouty  LndamrnatiofLB,  heuci^ 
the  obacrved  influeuce  of  milk  tiiet  m  preveoting  and  relieving 
bronchitis  (ticrrunob). 

A  uric -ocid- free  diet  greatly  dimiuiaheti  tbe  liability  to  cold, 
and  uHc  ar?id  solvents  quickly  r&peJ  ita  attacks  and  naabe  the 
Boil   unfavourable  for  tbe  spread  of  the  miorobei*. 

The  soil  In  aliiO  uufjivourabb  wbeo  Ihe  bliwd  is  reialively  free 
from  utic  acid,  as  when  men  are  ia  good  condition  or  trQioiug) 
and  this  explains  the  observation  of  Dr.  U.  Clayton  J  once  in 
the  Lancet,  lW2j  vol.  i..  p.  19D,  where  he  says  "men  in  good 
condition  seldom  catch  cold.  It  is  a  rare  thing  for  a  rowing 
oipw  to  catch  coM,  altluiugh  the  coxflwatn  and  coach  often  suffr^r." 

The  crew  ate  like  the  mea  on  Bt'u  Nevis,  in  a  condition  of 
stimulation  and  free  from  coUtcmia,  but  retaining  urio  acid  in  tbeii 
livera;  vhen  the  training  is  over  they  run  down^  and  the  aaid 
uric  flcid  comes  into  thaii  blood,  and  then  they  will  get  a  cold, 
and  4  bad  nne. 

Thia  explains  the  deadly  effw:!  of  exposure  to  coki  when  hot 
and  futjgued.  for  heat  and  fattgue  brtUR  uric  acid  into  the  blot^l  ; 
then  the  cold  drives  aomo  of  this .  into  the  local  libroua  tifu^ued 
{noBe,  pharyn:c,  larynx),  producing  %  uric  acid  lilter,  then  the 
microbes  settle  on  the  spot  and  flourlsb  f^rectly,  Bui  a  solvent 
;omptly  odministered  will  remove  rhe  urii:  acid  Ultyr  (see  p.  17T), 
iBn  the  nkicrobes  are  left  strandE^  and  ,4oon  cease  to  flourish 
ana  spread. 

Does   plithiaifl.   »  Dr.   fiucMer  portly  au(^eet-B,  originate   in  tilts 

ic  way,  tho  tubercle  bacillus  and  the  pouty  '' leucoinitia ''  work- 
tng  together  and  helping  each  other  *  If  so^  we  Uave  a  most 
interesting  and  pii^Kildy  useful  explj^nation  of  the  con  ntc  lion 
between  gout  and  phthisis,  and  thie  will  also  e^pkin  several 
points  t-o  which  I  hoi-e  already  referred  in  this  chapter,  such 
oa  the  relation  between  pbthiaia  and  spring  time,  when  there  ia 
m  most  people  an  excels  of  uric  acid  passing  through  tho  blood  ; 
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ita  relatiDD  to  dyspepaia  and  gaHtric  troiibli^a,  which  bring  about 
a  Biitiibr  reaull  (collffitnift).  and  its  obflcrreii  rebttun  to  pregaaiicy 
&nd  parturition- 

Thia  also  ciplainfl  the  late  Sir  A.  Clark'a  experience,  tor  though 
he,  by  ff^ding  up,  cured  hb  pbthfsis  and  ^ot  ^out  in  middle  life 
and  collffimia  Iftf.fir  on,  the  first  effect  of  his  liburol  diet  was.  as  1 
hdvo  said  with  regard  to  th*;  cure  of  gouty  arliiritfa  by  a  iMjrw  [in-jtt 
diet  (chapter  xv.ji  that  he  woa  etimulati.>d  b;  the  diet  ftod  his 
blood  wae  for  a  tlioc  kept  clear  of  uric  acid,  und  dixrJDg  thla  time* 
fortunately  for  hiia.  rhe  combined  activities  of  gouty  fibrceia  and 
tubercuJoHifl  cAme  to  an  end^ 

Do  wc  not  here  alw  get.  further  inaight  into  the  pathology  ol 
that  dlsejjse  io  which,  the  lat*  flir  A,  Clark  himself  took  ho  griyit 
an  intervfit,  namely,  fibroid  phthi^ia  ?  May  tbu  not  be  n  coodi- 
tion  in  which  the  gouty  fibroaifl  outruns  the  tubercle  and  event- 
ually almost   rcplncca  it  '. 

A  bracing  place  or  mountain  chmate  again  acta  jual  as  ihe 
fltimulatiiig  diet  above  referred  to,  anfl  ket^ps  the  blnod  elpar  of 
uric  otid  for  the  time,  hence  the  microbe  of  catarrh  can  get  no 
foothold,  and  the  veil  known  effect  of  such  a  ctimute  in  pbthiara 
hflfl  most  probably  en   identical  chain  of  causation   behind  it. 

But  be  thia  as  it  may,  1  can  aoawer  for  it  that  a  common 
cold  can  wi  onc«  ho  cut  short  by  one  of  two  fractiona  of  a  grain 
of  calorael  (gr.  J  to  J  terj  foUowed  hy  salicylate  of  aodfl  (gr,  yy, 
ter  vel  qaater)  for  four  or  five  days. 

In  my  own  trouUtB  the  only  point  is  vihciher  they  are  bad 
enough  to  rc<{a)re  treatment,  but  there  ia  ncvier  any  doubt  that 
I  can  euro  them  with  salioylate  if  neceaflfiry ;  and  the  purpose  of 
the  above  calomel  is  to  parity  clear  the  blood  of  uric  acid  and 
BtimuJate  nutrition  and  thuA  produce  a  o^iEiilitJon  favourable  for 
the  best  action  of  salicylatca  (see  eho  remarks  on  figs.  Tl  &Dd  74). 

The  whole  of  these  lioiity  and  catarrhal  infliimraotioaa  of 
fibrous  tisem-a  have  one  important  churaoteristic,  noted  alwo  by 
Dr.  Buokler,  namely,  that  they  tend  to  dy  from  place  to  place, 
one  getting  belter  as  the  other  geta  worse  ;  ihey  also  have  another 
choraclenstic  which  they  whare  with  all  other  und  betf^^r  known 
gouty  LiLdammatlons ;  and  that  is,  that  when  onoe  a  fibraufl  tiMU« 
haa  been  a^ectetl  the  ^Eout  tends  to  return  to  it  again  and  again 
when  the  least  op|jortiinity  offora,  or  as  I  have  slaewhore  ex- 
plained it,  there  is  possibly  left  in  these  libroua  tissues  a  si 
r«idu&  of  uric  acid  (such  as  that  found  by  Dr.  BIflck  quoted 
in    Dr.    Buckler' a    paper)    wliich    tends    Ui    attract    more    uric    acid 
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there  at  the  Brat  chaccp;  ftod  thU  ahowa  ua  the  very  great  im- 
partaai:e  of  admtuistering  the  SAlicylale  for  a  xuflicient  li^iL^th  of 
time  t<J  clear  cut  tdl  tlnj  uri;;  dold  from  the  afEeoted  fibrouB  tissuee, 
a  principle  u-hich  ia  aomcwbat  blindly  octwl  upon  m  tho  treatment 
of  aoute  rheumatism,  but  not  even  then  peth&fM  to  a  aulficLvat 
extent. 

Before  leaving  tHJs  aapeat  of  the  causation  of  phtphiflis,  1  would 
cull  attention  U}  the  cabs  of  M,  J,,  nairuted  in  «ha[>tef  xvL, 
where  the  ftdmiuiatrfttion  of  an  Efccid  and  some  strychnia  produced 
au  aithritie  of  a  ncLghbouring  joints  the  shoulder  (juat  oa  in  Dr. 
Bucklers  casen),  aod  alflo  probtibly  an  endocarditia  of  the  mitral 
vftlve,  and  then  flahtylale  oJ  aoda  promptly  relieved  these  troublea 
and  brought  down  the  temperature;  I  may  uay  also  tb»t  M- J, 
c&mn  of  fl  d«"^»lpiily  gouty  family^ 

It  aeema  to  me  that  vrc  may  gather  some  useful  indicatiouB 
from  the  fibove  pathology  of  phthiflia,  whioh,  li  well  founded^  may 
hi^lp  lis  grt^atly  m  trcatmi^nt' 

With  regjrd  Co  cstiirtb,  I  am  decidedly  of  opinion  that  tboaa 
who  live  on  n  milk  or  uric' acid -free  diet,  are  much  less  liable  to 
it  than  meal  uitprA,  and  auffer  Ii^^hh  ai^vi^rely  wbea  bhey  get  it.  and 
in  old  age  alfto  are»  I  btli  eve*  lera  liable  to  clironic  bronchitis,  ao 
that  I  quit  e  agree  with  the  ob«tiTvation  of  the  late  Frofceaor 
Semmole,  that  milk  diet  is  good  treatment  for  chronic  bronuhitia 
in  the  old. 

In  phthisis  we  may  have  to  deal  with  two  simitar  factors,  a 
gouty  inflaniniatian  kept  going  bv  an  exesu  of  uric  scid  in  the 
blood,  aud  *%  mlcroW  which  lives  by  ite  Lelp.  From  this  point  of 
view  1  wan  muoh  interested  in  n  latter  from  their  corieapundent 
a^  Rome  which  appeared  In  the  Lancet,  l^'JI,  vol.  i.^  p.  Jl'l,  und 
in  which  it  wan  mentioned  that  certain  pathologisti^  in  America 
and  Italy  neri*  luiw  much  inclined  to  regard  phthisis  as  a  disease  of 
nuti'itiun  rather  than  of  infection,  and  I  wrot^i  a  letl^r  mentioning 
ftome  of  the  above  pointA,  whiuh  appeared  in  the  some  joumal» 
p.   275, 

And  the  obvioLid  indication  is  to  clear  tbe  blood  of  uric  luld 
and  to  bum  up  the  microbe ;  and  this  may  be  done  as  the  hite 
3ir  A.  Clark  did  it,  by  n  stimulating  diet  which  kenps  fbc  blood 
clear  of  uric  aeid  for  a  time  ;  but  1  beN^vp  there  ia  a  better  way 
«till,  namely,  Srat  to  atop  the  gouty  inflammation*'  juat  ae  ia 
catarrh,  by  p  oonise  of  Babcylste,  and  then  to  stimulate  nutrition 
with  a  sufiiciently  nitrogenous,  but  entirely  udo-iMid-froe,  diet,  witk 
toiuoi  freely  givL^n, 
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Wc  bIkvII  tUiifl  keep  the  body  clear  of  uric  aoid  as  well  as 
clearing  it  out  at  first,  and  when  we  burn  up  the  microbe,  wo 
shall  not  ereate  a  Htore  of  uric  acid  wh.ich  may  return  into  ihi^ 
blood  fi.t  Home  future  linie.  and  aguin  come  in!<i  partDerahip  with 
the  microbe,  producing  a  reldpae. 

In  this  coTincctioa  1  have  been  much  iutcreatej  in  the  wcitifiRs 
of  Professor  Maya,  of  Philadelphia,  on  the  neurotic  origin  of  put- 
monaiy  consumption  and  ita  treatment  by  «tryelinine,*  lor  tiiuugh 
T  cannot  agree  Tvith  hJa  pathology^  I  am  not  uumindfiil  of  the 
fact  that,  migraine  whs  t-alled  a  neurosis,  or  nervous  diaease,  till 
it  waa  found  tc  be  due  to  poiaonlng  by  unc  acid,  and  the  neurotic 
plcment  in  phthi'':a  m»'y  thus  aimply  repr''8?nt  ita  relationship  to 
gout.  Be  this  jB  it  mav,  Hie  treatment  su^^osted  by  Prot£*4sor 
M&ya  80ema  to  mo  to  be  one  which  ia  extremely  likely  to  go  to 
the  root  of  ihfi  mflUer  tf  aligblly  modified. 

Thie  treatment  eonsiats  uf  jidmiuiriterLng  lur^e  and  tncreaaiiig 
doaes  of  strychnia,  beginning  with  g^  ^rain  four  tuura  a  day,  end 
increasing  week  by  ^^eek  up  to  ^5,  or  even  J  groin  four  times  a. 
day,  always,  however^  etopping  ehort  of  the  pioduction  of  reat- 
leaaneaa,  twituhinga,  or  other  toxic  symptoffis.  The  reflt  of  the 
treatment  conaJstH  of  feeding  up  the  patient  on  a  highly  nitro- 
genous diet  of  egg  albumen,  and  tbia  part  of  it  I  have  modified  by 
subatitutiog  the  albumen  of  luilk,  nheo«  and  breud,  which  intro' 
duco  no  uric  aoid  or  xanthine. 

1  have  applied  thla  treatment  to  several  cases  recently  under 
my  care,  generally  after  u  course  of  sullcylatey,  and,  r&  far  as  one 
can  judge  from  a  few  canea,  with  results  which  aeem  to  promise 
well  for  the  future  ;  and  at  a  meeting  of  the  ^^Hculapiao  Society, 
with  the  object  of  auggeflting  the  use  of  similar  treatment  by 
athcjs,  1  showed  one  of  thcae  cases  where  marked  disease  at  the 
right  apei  witb  anoie?ria,  high  and  Irregular  temperatura,  night 
sweats  and  waating,  slowly  and  steadily  cleared  up  on  the  lre«l- 
ment,  whether  post  or  propter. 

J  quite  agree  with  the  now  prevalent  plan  of  freali  rur  »U  day 
and  night,  and  feeding  up  in  cases  of  phthimfi,  with  or  without 
the  above-named  doae^  of  atryoboine;  but  in  cjibos  for  which  1 
am  r&aponsible,  I  alwuys  try  to  obtain  the  leqnifcd  nitrt^n  from^ 
urie-aeid'freti  eoureca  and  believe  that  1  thereby  obviate  some  of 
the  danger  of  relapse  occuiring. 


'  Ifew  York  i/cdwat  Joamat^  Feb.  IS,  1596,  &ad  Atnmtsiit  MedicV'Stirgttat 
ttlUt%ii,  ^[4i^,  0,  IflflG,  ol*tp  artitlt  in   Jvitriuil  a/  NttVoun  und  Mental  iJi*c<Wf*, 


A8TBUA    i^V    URONCHITIN 


139 


A  Eull  meat  diet,  here  &&  elficw^herei  ia  very  well  ao  long  aa 
thi^  patient  iQ  ^timuiatci)  by  it>  ao  long  m  the  Hrce  of  metabolism 
roftr  up  tUc  oLimooy ;  Unt  all  thiw  time  bo  ia  stormg  utic  aoid, 
and  let  him  meet  with  an  accident  or  shotik  which  depresses  hJm, 
And  all  this  uric  acid  will  rRturn  into  his  cirrubition  protlucing 
moHt  snviTn  £![jlliL-rniHi,  Jtnd  ji  ronditiim  most  tavourttbl*^  to  th« 
bncillL  of  phC^ifl  or  anj  other  iufectloaa  dieeAae.  and  he  m^j 
relapse,  and  relapse   bikdlj- 

On  a  uric-flcid-fiee  diet  the  danger  of  such  relapae  will  be  very 
greatl}'  lessened  and  all  aeceasaiy  etimulatioa  oaa  be  obtained 
from  atryohaine  and  acid  fnod^,  fresh  nir  and  graduHted  cold 
bathings 

Mow  a  sinulat  etinmlation  can  he  produced  in  eeveral  wbjh, 
ftS  by  tooics,  by  diet,  by  urio  acid  or  by  iireii.  but  all  aot  in  the 
name  way  and  etiinulate  combustion  by  efi^aring  tha  blood  of  the 
tiric  »cid,  which  is  slowing  combustion.  The  action  of  tonics  is 
well  kriown,  but  these  not  merely  jib  1  have  shown  by  clearing  the 
blood  of  uriti  acid,  lience  eveiytlilng  tlmt  {^lea^B  the  blood  of  urto 
acid  ifl  Cp  tonio,  and  every  rite  of  urea  is  thua  a  temc.  Uric  acid, 
as  we  koow,  clears  itdelf  out  of  the  blood  pro  fem.,  and  meat 
extract«  and  juiogb,  cod  liver  oil  and  anakea^  duiu?,  &c.,  are  tho 
forme  in  which  it  is  used,  t'od  liver  oil  \s  an  extract  of  liver, 
and  aome  give,  and  prefer  to  give,  liver  ejctract  freed  from  oil, 
only  ooiitaiiiing  the   uric  ticid  aud   nitrogenous  eitractives. 

All  these  uric  acid  compoundA  auScr  from  the  defect  ihat  they 
jbTC  atunuLants  to-day,  because  (hey  clear  the  blood  of  urio  acid, 
and  depressants  to-morrow  booausi^  they  (hen  come  back,  oi  may 
come  back,  according  to  the  supply  of  solvents,  in  the  form  of  uric 
acid,  which  causea  coLlLomia  and  depreSKioa. 

Ur«i  ia  not  open  to  this  objection-  It  stimulates  to-day 
because  it  Talscs  acidity  (dimJuiahcs  the  alkalinity  ol  the  blood), 
clears  the  blood  of  uric  acid  and  imptovcB  combustion.  But  it  b 
eLiminatod  probably  almost  as  lost  as  it  is  introdaccd,  and  there 
is  no  subsequent  depression  ercapt  such  as  rs  due  to  the  rt;tained 
uric  acid,  wliich  0D«  of  coursH  geU  iilsu  as  the  effwi  of  all  ttmitJM 
aod  stimulants,  mineral,  Tegetable  or  animal.  But  when  you  vue 
uric  acid  itself,  you  not  only  get  this  rebound  but  are  adding  lo 
the  amount  of  uric  acid  m  the  body  and  to  the  subsequent 
depression  whioh  resulta. 

I  am  therefore  watching  with  great  interest  tbe  use  of  urea 
in  tuberculosis,  as  de^uribed  by  Mr.  A.  H.  Buok,  Dr.  Harper  and 
othftrB   {PraditioneT.  July.    11H)1,  and   the    Lancd.    IBOl,   voL   ij.,    p. 
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15(]7).  I  have  also  m&de  some  exp^rimcntG  with  Jt  my^elfi  wbich 
ahovi  di*arly  that  it  ramtm  the  HcJdity  of  the  iirmp,  and  acta  oa 
a  atimulaDt  in  juat  (he  same  way  as  all  the  above- named  buI»- 
atatices  act.  But  for  want  of  i^pacc  I  would  give  a  cuttc  to 
show  tUis.  H  you  produce  gout  you  cure  tuberouloBie,  for  goul 
coincid^fi  with  stimulated  ractfibolifini,  tuborculoBiA  llDu^L8h^H  with 
collsmia  and  depresaion. 

A  dniji  w-hich  produc^p**  very  Himilar  eff?ct«  to  thoM?  nf  whkh  we 
have  beeD  Epeaking,  and  which,  when  it  clears  the  blood  of  uric 
acid,  oauflofl  the  fires  of  hfe  to  burn  up  brightly  acd  destroy  the 
ini'admp  mii.fobcs,  is  opium,  on  the  nction  of  which  I  have 
already  faid  [^  ^sood  deal  Hut  it  ao<>ms  to  mo  that  thiOU(»h  this  dfUR 
hps  a  oonaideruhle  reputation  in  the  prevention  and  treatment 
of  phthisi^j  it  Iiak  nevpp  an  yet  beep  used  to  the  full  eitflUt  of  it« 
power.  It  may  be  int*'rpflting  in  rhie  coutieiL'tion  tii  rpiiipmbpir  Uiat 
Opium  as  a  preventive  for  phthUis  hari  the  powerful  recommeodation 
of  such  on  aoutc  observer  ab  De  (Juinccy.  His  dose  of  the  drup  reached 
the  enormous  e\tont  of  more  than  'Mi  proina  a  day,  but  between 
this  dose  and  that  of  the  pharmacopceiu,  I  think  that  it  is  possible 
to  do  Tiiur,h  tntire  in  the  prevention  and  cure  of  pbthl^iM  thnti  liaH  as 
yet  beau  ayateniaticHlly  attempteil,  and  we  have  now  At  hand  what 
DeQuincey  had  uot>  a  drug  (aahcylic  udd)  which  will  enable  ua,  aa 
aooD  OB  we  have  produced  the  deaired  beaeficial  efiecta,  to  reduce  the 
doae  of  opium  or  leave  it  off  entirely, 

f  Vegetari&nfl,  I  believe,  consider  that  they  have  great  immunity 
from  eoldq  and  from  inHuenKa,  and  my  exp^rieaceR  ceTtairJy  favour 
their  eont*ntion  ;  indeed,  T  believe  that  if  tliey  abatainod  not  only 
frojD  meat  but  alao  from  egga.  pubea,  tea  and  coffee,  their  immu- 
nity  would  be  prnc  tic  ally  abaotute. 

And  this  is  a  mattoi  of  far  wider  importanoo  than  may  at 
first  Bight  appear,  lor  those  who  are  liable  to  catarrh  fmm  alight 
caUBPs  must  avoid  draught*,  and  will  only  l^>o  oUt^n  keep  all  their 
windows  shut  for  thi«  renHon,  thus  keeping  thetciJM-lvfa  very  often 
in  clOAO  or  pre -breathed  air,  and  adding  another  importAut  pre- 
dupoaing  or  exciting  tauae  of  phthiriiH  to  that  v^hjch  they  ftready 
flufftT  from  in  liabjhty  to  catarrh. 

Those  who  are  alwolutely  free  from  all  introduead  urio  acid, 
and  who  excreCe  regularly  dav  bv  day  all  thft  they  form,  are  I 
believe  free  from  all  forms  of  iheuuLatism,  from  asthma,  bruuctitifi, 
cntarrli,  and.    so  fnr  an  I  know,  from  influenza  aUo, 

1  believe  alao,  though  it  is  diflii^ull  to  prove,  that  they  hare 
oonaiderabh  immunity  from  &!l  the  eximthemata,  and  also  torn 
pneumonia. 
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V^e  h&vG  tieen  it  proved  over  and  over  agaiu  thot  uric  acid 
i?ont.ro|fl  ihfl  capilkrr  circulation,  outtition.  mctobolUm,  and  com- 
bustion of  tbe  whole  body,  e.g^^  va  headache,  mentid  depression  and 
£&tigu@ ;  we  have  yet  to  9ee  that  it  (controls  digestion  and  the 
quality  of  thp  blood  itaeTF. 

If  thi;  tnitimbeH  al  n  cimtagimtH  dmmde  ure  rainmg  etjuiilly  on 
two  iodividuala  in  front  of  ua,  of  whom  one  in  a  wretiihed  coU- 
ainiia,  with  blood  like  sour  Uarct,  witb  a  cdpilbry  oircuktion 
^vin^  a  capillary  reflus  of  10  or  ]2,  in  whom  h  wretched,  pule, 
ffit-lad^n  heart  ia  labouring  foorfuUy  to  kcop  up  a  blood  preaaure 
of  IfiO  bv  fl  pulsp  Ttite  of  80-*K)  in  its  efforts  to  forcf  the  capilUry 
obutnictiun,  lu  whom  tht^  must^leti  are  soft  and  th^  fibrouH  tinHUi^ 
like  spongfA  soaked  in  ditch  water ;  while  the  othar  has  blood  of 
QkftgnJGc<rot  colour  and  a  consistency  of  crcain.  a  capillary  reHux 
of  4  or  tjf  and  a  wcll-nourishf^  heart  whii.^h  t^asily  keeps  up  a 
noraul  blood  preafiure  at  a  nornial  rate,  muscles  of  natural  coloor 
and  firmneaa.  and  tissues  free  from  erceaa  of  wast?  products  which 
are  removed  as  fast  as  formed  ;  i:ao  we  doubt  th^it  in  the  anv- 
oaBB  the  microbee  will  fatten  and  thrive  in  the  patholotcioal  eewage 
farm  on  whirh  they  fall,  while  in  the  other  case  they  arc  vrry 
promptly  burnt  up,  furmahing  a  few  tiny  atomu  of  an  albummoua 
mateTial,  which  the  brilhanf  eombuntion  of  the  healthy  organism 
caD  turn   to  its  own   proJiC, 

CarhuQc^le  \s  probably  a  local  instance  of  the  saniL^  Ihiug,  and 
its  relationship  to  gout  is.  where  the  gout  is  chrooic  and  asso- 
oiated  with  debility,  merely  &  relation  to  uolloenua.  and  ICa  relation 
to  diahoti^a  is  merely  a  rckatiou  to  colk-mia  and  itH  result,  defective 
combustion   of  dugar. 

Given  a  coudiljon  of  coUsmia,  with  itti  dow  circulation  and 
waslf'Sodden  tLssut^^.  given  a  small  surface  abrasion  to  admit  the 
itiicrobe.  and  you  Lave  all  the  ne<jessary  coadllioiia  for  carbuai;Ie  ;  thi? 
microbe  fiude  niuet  fuvonrable  conJiliotia  and  procet^ds  to  dourish 
aod  spread  accordingly.  And  the  only  treatment  that  has  any 
□bance  of  stopping  it  is  that  whieh  mo^t  quickly  clears  the  blood 
of  mic  »cid  and  allows  circulation,  nutrilioa,  and  removal  of  waste 
producta  to  go  on  outp  more- 
Here  we  have,  I  believe,  in  epitome,  the  pathrjlt^gy  of  catfirfh, 
mQuenjtfl,  ito.,  probably  nlao  of  luBlaria.  pueumouiti.  tubi?Kle  end 
thc^cxadtbcmata ;  in  all  there;  \e  a  predisposing  cbuse — aolUimia  — 
in  all  tbero  le  a  micrnbo  whiob  talcce  advantj^f-e  nf  the  fiLVourini; 
oonditionfl. 

But  tboflc  who  have  not    ihiH  splendid   blood  and  cintuUtiurk, 
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with  ite  ma^lHoent  combustion  tind  nutrilioa  and  coaae^uent 
jminunity  from  catanh,  Cftn  obUin  it  for  c  time  by  mcatifi  of 
a  druK  !□  (1  way  ani  to  un  eiteut  nhich  ifl  very  remarkable, 
uid  thrnwE  a  brilliaDt  light  on  tht*  causation  of  some  of  these 
diseases. 

Let  an  individuvl  of  the  p<.K)r  L^EjlWmlu  {Utturrlial  aud  rtieumatiu 
type  who  cannot  esfxiee  ]kis  noae.  hia  laryDA,  trachea,  or  bronchJ, 
to  ihi^  tiight  aiTf  or  hia  neck  gr  alioulders,  or  his  lurober  tcgiontit 
to  a  draught  without  the  Tuoet  dire  and  puinful  offecta,  let  such 
A  xaan  get  sajely  outfiide  eome  40  to  GO  jrCDiDs  of  luUcyUte  of 
soda,  or  flome  :iO  to  4U  grains  of  salicylic  acid^  and  then  let  him 
expose  himself  to  coM  night  air  or  plLilesfl  ilmughls,  and  find, 
aa  be  certainly  wiU  lind.  that  none  of  tkem  hurt  him;  that  no 
expofiurc  to  cold  or  damp  or  both;  that  no  anow-wet  fefit,  or 
ijick  of  warm  blankote,  will  hav?  any  bad  efii^ct  on  him;  none  of 
theae  can  now  produce  u  nasal,  a  pharyngeal,  hirvngeulj  tmcheaJ, 
or  bronchial  caTarrh,  a  stiff  n«ck,  or  a  lumbago. 

On  the  other  hjind,  let  hirj]  new  work  himself  Into  a  heat,  ^r 
in  a  Wdxm  ruoro  on  a  aura  mere  aft<^mijon,  or  a  Turkish  bath 
and  ull  hU  palna  and  aohea  and  catairh  will  promptly  retiira  and 
be  worse  than  ever. 

U  Ihia  a  modern  miracle  or  a  grand  transfonnation  scene  ? 
Not  at  all.  it  ii  merely  a  mutter  of  the  solubility  of  uric  acuL 
in  the  blood  wliU'h  I  havi^  alrr-ady  expini Tied  (see  p.  45  aod  fig.  71). 
and  nc^   not  rf^peat  the  explanu  tion. 

Thia  ahows  as  plainly  u£  aiiy  e.Tptrieuoe  can  show  that  catarrh 
of  any  miieoui^  membrane,  rDfipiratoty  or  inteatinak  is  a  matter  of 
the  precipitation  uf  a  certain  (Quantity  of  urLc  lund  into  ita  libroue 
ttaHuea,  in  which  il  remauiE  (though  probably  still  in  colloid  form 
aa  in  the  bTooil)  jind  produces  irritation. 

Cold  has  the  efTect  of  making  arte;  Acid  \frt>h  soluble  lu  the 
fluids  of  certain  tissuea  to  which  it  Is  applied;  but  when  [»h- 
oylates  urc  in  the  blood  I'loog  with  the  urates,  the  cold  haa  the 
uffeet  ol  Lncreiifiing  their  Holubility  rotht^r  Th^n  of  dmLimsbin^  it; 
so  that  rold  +  salicylate  doea  no  harm^  and  ioBtead  of  inereai^ing 
fl  loeai  irritation  hy  ttrales.  it  ti^nd§  to  remove  them  in  eolation 
nnd  diminish   it. 

Balicylait  +  cold  inorcaaca  the  exotetion  of  uric  acid  in  the 
urine  and  the  number  ^f  granules  in  the  blood  5  enlicylatc  +  heat, 
and  OHpecially  +  peraptration,  dot;s  not  incienae  the  uric  acid  iti 
flie  urine  or  the  granules  in  thu  bkwd ;  tf  anything,  it  dimimuhf'^ 
them. 
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A  cold,  then,  la  a  uratic  irntaiion  of  the  fibrous  tiaauca  oE  the 
muccuB  membiatiG  oaHGerncd,  and.  expoaare  can,  therefare^  do  no 
barm  whero  theiti  Is  no  uric  acid  to  be  precipitatod  on  the 
expused  part ;  nor  cnn  it  dn  harm  whf^n  Bering  with  b  R^iicylute 
and  aiding  thn  trijlubllit)'  instenil  of  prf^(^j|)i Luting   urici   ncid. 

From  this  point  of  view  there  ia  much  intcreat  in  a  case  of 
rhiEUtis  excited  hy  suiphtirous  a.md  (bcg  British  Medical  Jiturnal, 
L&y^,  vol.  i.,  p.  ]^6S)  or  the  fatal  c&sa  of  bronobitia  ioUowiou 
inhalation  of  aulphur  luoies.  recorded  in  the  aame  Journal  (18'Ji?, 
vol.   t..  p.   1260). 

In  both  LMiaeH  I  dfiiibt  whi^th^r  thf  ai^id  fumes  would  have 
done  much  harm  had  there  been  no  uric  fcid  for  thara  to  pie- 
oipitatc  on  tbo  mucous  membrane,  wkoao  allcLiUmty  they  aHwtod  ; 
and  1  think  that  in  both  caaca  a  prompt  administration  of  t^li- 
cylatea  would  tmve  done  mere  Chiin  anything  else  to  rpli^ve,  and 
ID  the  broDcbitifl  oaaa  {a  man  aged  fid  and  subject  to  aathma) 
th^y  might  b^ve  eaved  Ufe — ceibaiidy  they  have  more  than  once 
saved    mine. 

1  have  no  doubt  that  the  oatArrh  produced  by  chloride  and 
iodides  ifl  simply  an  irritation  of  the  fibiou^  tisEues  produced  by 
uric  acid  precipitated  by  the  drugs  ;  and  this  can  bft  rMi(*ve(]  by 
nnyihJDg  that  removea  the  uric  acid,  either  alkalies  or  aalicylatcH. 

Then  tlie  akin  troubles  produeed  by  iodidea  and  probably  those 
by  bromides  aUo  h&v^  an  identical  causation.  The  iodide  ie 
given  to  clear  th^  blood  of  urio  acid,  and  it  produceB  an  irritation 
in  the  nose  or  Mn  or  both  Ly  precipituting  nric  acid  upon  thi^m. 
This  effect  also  is  nntuponised  or  prevented  by  solvenia,  such 
as  alkalfeft  or  salicylateH.  This  pathology  also  accounla  for  ihe 
very  tt^ribJe  bkin  troubles  we  get  in  Brl^hl's  diseu8u  when  giving 
iodid'^H,  Utr  here  the  amount  of  mif.  ar.id  in  tl»<*  Mood  ia  very 
Urge,  Aud  ib  ifi  driveb  into  a  portion  ol  the  ekin  (aeo  chap,  xti.). 

Ail  these,  however,  ariy  but  single  instancofi  of  a  great  gen^rel 
U*  :  "all  troubles  prad*jred  by  prtscipitiintJt  are  relieved  by  aob 
vente  ;  all  troubiea  prmlueed  by  aolventa  hfo  relieved  by  precipi- 
tanla,**  There  are  hut  two  kinds  of  uriu  acid  diaease — gout  and 
collaemia  [see  p,    I3l3), 

In  this  chapter  we  ure  deuhn^  WLth  one  of  c^aoh  eloas  ;  aatbma 
U  a  eollemic  disoMe  and  i^  relieved  by  preeipitanta ;  bronuhitie 
tfi  a  gout  and  is  relieved  by  solveota;  what  makes  the  one  fU^ii  better 
makes  the  other  worse,  what  relieves  the  one  produces  the  otb<^; 
diet  alone  curua  both. 

With  regard  to  j»II  forma  of  catarrh  1  have  the  utmost  couli- 
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drnce  in  tliQ  ^1ic;]atc>),  aod  m  piieami>ain  T  belicrc  aUo  titers  ia 
ti*t  better  drug ;  but  ob  theac  are  very  powerful  druga  tor  good 
or  evil.  1  Rhall  etate  rerr  ahortly  tUo  rules  I  have  fou-od  it 
nec^Jtsary    to   ntl^cd   td. 

Td  all  su^h  CARCA  BHiicylatCfl  are  oontntiikdicAtpd  by  dyspnceu 
wlIL  marked  cyaaosis,  by  much  ppr^pLratmn.  and  by  gastro- 
iDta^trnd  Jiritation  or  vomit Jng.  a-nd  by  morbus  cordu  q.b  a 
coraplic4itlon, 

Iq  tithpr  w'orda,  tliey  do  well  in  e»riy  cfta<?a  with  riaing  tern- 
peffitiiro  and  before  the  dyspuoea  and  ryanosis  itrp  markeil, 

Wbile  under  their  influenae  the  patient  mii^ft  be  kept  aoa\,  even 
if   only   «overud   wltli   a  singk'   sheel. 

[f  tlki^re  is  TDuiiting,  either  apart  from  or  aa  the  reaiilt  of  th« 
drug,  it  must  cither  be  given  up  entirely,  or  given  by  reotum.,  of 
rubbed  on  the  akin  iw  salicyUte  of  methyl,  as  m  sometimen  done  in 
iirute    rht>urii:ht:Rni, 

Diet  should  not  be  a  milk  diet,  but  muat  contain  sunie  £sh 
or  Ggg.   J*aj  Home   wiuK   to  keep   up   the  acidity, 

\i  other  drugfl  are  given  n-ith  tbc  aahcylatiw  they  must  be 
ttcida  or  a^Ita  of  the  mineral  aeidSj  not  alkalies  <it  alkaline  ealta 
on  any  acoounl, 

Salicylat'e»  should  be  ^iven  tn  a  dotie  of  60 — ^  grs.  per  day 
for  an  adult,  or  ^  to  50  gra.  for  a  child,  say  salicylate  cf  eoda 
with  Hp.  am-  sromaU  or  duje  vom,  or  salicyLate  of  ammooia,  and 
4  carminative,  as  peppermint,  gingt?r>  or  Inf.  Cient.  Co-  gr.  x.  every 
four  hours  for  an  Adult,  the  first  two  or  three  doaea  being  at 
fthorter  intcrvald :  or  ^alitiyUc  acid  may  be  gi\-en  us  ftdvi*pd  by 
De  Becker  for  pneumonia  (see  Epitontr  aj  British  MMivjil  Journid, 
Iftlie,  vol.  l,  p.  87)  in  dfwea  of  30 — *0  gra.  for  a  ohild,  or  60— 
100  for  an   a<lult   in   the   Iweaty-four  bour^. 

He  advises  JC  to  be  given  in  small  doaea  every  hour  or  tvo 
hoars,  the  acid  being  disEiotve<i  in  hot  water  and  then  mixed  with 
jam,  honey,  or  diluted  milk. 

I  do  nor  tlunk  siieli  frequent  doses  are  neoeaaary  provided  the 
proper  quantity  is  given  in  the  twenty-four  hourw,  and  if  the 
doAes  are  frequent  at  fin»t  so  ns  to  get  up  the  power  of  the  drug 
ns  BooQ  as  possible,  jiiHt  as  in  ocut-e  rheumati»na.  And  in  theae 
Tcaplratory  diseases  it  ie  mont  important  to  get  up  the  power  of  the 
drug  as  aoon  as  possible,  for  wb  have  to  get  in  front  of  the  dya- 
pn4:ea  and  cyanosis,  which  create*  as  we  have  seen  conditions  un- 
favourable to  the  aetion  of  the  mdicylutei^.  In  t!ie  ca^e  of  Adults 
the  acid  can   be  given   in   cacliets ;    for    children    solution    in    hot 


ABTBAU  A^D   mlOt7CEtTI9 


149 


water  aod  milk  is  bett«r,  And  it  nbould  aWsy»,  wliere.  [Msflible. 
be  given  aftei  food»  as  this  serves  to  dilute  the  irrltjint  nnid  iu 
tba  stomocli.  and  prevent  irritatioD.  nauaea,  and  vouutiag,  with 
failo/e   of   abaorpt;0Q   and   fmluro   to   control   tbg   diacas^. 

Ab  T  hav»>  said  above,  thesis  dru^s  arc  powerful  for  harm  tt9 
well  OB  tot  good,  and  the  chief  barm  Ihtj  may  do  ia  to  rui^j^c  severe 
Gollipmia  wbich  produt^es  kigb  blood  pleasure,  and  this,  acting  vith 
the  block  in  the  pulizionarj  circnl^tioo.  aervea  to  caune  rapid 
dilatation  of  (he  heart  i^nd  colUpHe,  with  a  a\idd<^a  aud  ^ovcre  fBH* 
of  tetnperatore,  though  with  proper  care  t}iifi  should  never  occur. 
Its  causation  la  soniEwhat  as  follows  :  the  aalJcy^lat^  brings  into 
the  Mood  strnatn  a  laryt  quantity  of  urifi  aoid,  nnd  thin,  owing 
perhaps  to  dyspncE-ra  and  cjanosiSt  or  to  peTfipiiation  ii  not 
oheek^,  or  to  vomiting  and  dyspepsia,  or  to  alkaiieB  previously 
given,  or  to  J:tcvcral  i>f  thoao  conditiona  in  combination*  meeta 
with  much  alkali  and  combinoA  with  it  to  farm  the  cofloid  urate 
that  bloctri  the  CBpi11ane»  and  raUea  the  blood  pressure;  and  this 
rise  of  blood  jin-fisurf!  ufli^uting  a  bt^Art,  alriMuly  banijterE^d  by  a 
block  in  the  pulmonary  circulation,  may  cauae  rapid  failure, 
Buddon  fall  of  tomperature  and  collapso,  the  blood  prcsaurc  then 
falling  bolow   normal   to  80  or  90. 

And  this  L3  the  reason  for  all  the  precautJona  T  have  given 
abovt. 

I  am  also  indebted  to  Captaia  W.  E.  Beyls  for  the  inforna- 
tion  thflt  he  han  got  many  good  reaulla  in  pneumonia  by  n 
raoditioation  of  the  above  treatment ;  he  not  only  gives  sali- 
cylates  mtcmally  but  he  applies  them  Ir^iely  to  the  corf  ace  of 
the  ch^at  aa  hd  ointment  (containing  sodii  Aalicyl.  gr.  xx.  to 
gr.  XXX..  to  ^  i.  ol  vjLaelloif)  and  thuu  an  icebbg  ur  c^ld  iq  other 
form  over  thai,  just  as  hfi  did  with  succeea  in  a  case  of  acute 
rhcumatifim  I  shall  have  to  mention  further  on.  Here  again  rhou- 
matiem  and  piicumotiia  are  gout  or  piecipitation  diBca^ctt,  and 
they  arc  relieved  by  solvents,  and  the  solvent  action  of  eahcyJatfis 
is  increased  by  cold. 

My  experience  3pi!Hi?^  iq  show  That  if  the  aalii^ylBt^H  are  giueu 
WJtb  proper  care  and  knowledge  of  the  above  factd,  they  will 
produce  just  aa  good  rpsult*  in  these  diseases  as  in  acute  rheu- 
roatiem;  and,  oa  we  ahall  fccc,  almoat  the  same  prectiutionfl  have 
to  be  adopted  in  this  dineaee,  though  cha  presencH  of  dyspncra  is 
an  additional  hindrance  to  their  li^t  A<rtinn.  and  necesaitatvs 
further  preoiiufjons  iu  tbf^  case  of  idkent  diseasaH, 

We  can   now   also   understand   in   reference   to   the  cauaation   oi 
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delirium  And  mziTtb  as  given  mi  p,  M9,  how  a&licyUleH  some- 
times cauae  ihe&e  coGditiooa,  for  iS  (he  heart  is  vreftk  or  merely 
atmply  debilitated*  as  in  anf^mia,  the  aaUcylatc  hy  caxmn^  coll- 
lemia  may  ovcrpov^er  it  in  the  way  w<^  h&ve  juBt  been  spealciag 
of,  and  the  fall  of  blood  preaaure  thai  reflultn  may  in  aom«  people 
give  rine  to  delirium  ■  and  I  have  Lad  fleveral  caaea  of  this  in 
which  it  v,Aii  naay  to  deniotkatriLtt!  th^t  with  the  deLiriuin  wont 
heart  faiJuie  and  eub normal  blood  presaure,  Ibongli  there  vtna 
^^Jlrtinia  and  the  capillary  reHux  was  aiow. 

The  alternative  trofitmcnt  by  altali,  which  also  produces  good 
reaulta^  i^nd  is  not  oontTikii:idicDted  by  dyapntea  and  cyaaoais,  is  to 
givi'  aodii  bicarh.  to  get  th4i  urine  alkallin?  as  noon  as  possible,  aiid 
keep  it  Hit  until  the  temperature  la  nornuil  in  three  or  four  days; 
tbi.-n  have  uft  ttka  alkali  and  give  u  little  bellndounA  and  a  oar 
minativc  to  diminish  secretioD  and  complete  the  cure.  The  tem- 
perature under  alkali  ottcn  roacheB  normal  in  a  tow  dayfl.  but 
not  so  quickly  as  under  salicylate,  for  the  salicylate  is  helped 
by  the  fever  to  dissolve  and  eliminate  urie,  &ci\d,  while  tha  alkali 
has  to  overcome  the  fever  and  its  high  acidity  before  it  can  do 
anything;  hence  the  great  importuuce  of  giving  alkali  freely  at 
first  to  ^ist  the  urine  aikalioc  aH  aoon  aa  ptjaaible.  Then  oa  the 
acidity  of  the  urino  iu  an  adult  is  from  the  equivalent  of  50  to 
70  grains  ol  oxalic  acid  a  day,  no  doae  of  alkah  lesa  than  50  to 
70  grains  in  the  tw4?nty-fQiir  houra  Ig  of  any  hbb  and  conaideiably 
more  may  be   needed, 

In  some  of  tbe*e  oases  of  bronchitia  it  irt  (juitc  clear  that  ihoic 
were  no  roiorobca,  or  that  if  prcacnt  they  were  unimportant-  In  mans- 
OAses  it  ia  beoooaing  more  and  mora  olear  that  the  rOls  of  the 
microbe  ia  to  precipitate  uric  acid  and  to  flourish  in  that  pre- 
cipitation, and  elrnical  e  vide  nee  beoomea  daily  stronger  that  the 
uric  acid  faotor  is  practically  the  only  tiling  wn  have  to  cooaider, 
that  by  keeping  it  out  we  cwa  proreut,  aod  by  aweeping  it  out 
with  aolvenle  we  oan  cure. 

Aathma,  on  the  other  hand,  ia  a.  collEomic  diaeode,  Co  be  treated 
and  relieved  by  precipitants ;  but  it  again  can  be  prevented  by 
that  diet  which   keeps   uric   acid   out. 
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DYBPEPdrA   AND    QOVT   OF   THE    iHTEaTINEfl. 

A»  I  have  aaid,  in  ibe  uric  acid  hpadiLchn  vhea  the  pain  is 
Beveitt,  axid  niertjtl  aad  bodily  eK^rtioc  arr  alnioHt  impossible, 
wtett  the  akin  and  extremiEit'a  i*rf  uolii  aud  th«  urine  soanty. 
there  seems  ta  bo  good  reason  to  beliere  th&t  the  circalatioii  iH 
O'^unlly  dofoctiTO  in  the  B;laiids  and  mocoiu  mcmbranca  of  the 
digL-ative   system. 

For  tihe  saliva  is  obviously  sc&Dty,  and  there  Are  several  wqU- 
known  facta  wbl^ili  reudec  i(  estremely  probable  thai  giistn>- 
iatestiaal  iligefttbn  is  almost  completely  at  a  standatiJl.  The  cases 
I  have  montioncd  in  chapter  vii.  must,  I  thinlc,  go  a  long  way 
towards  proving  that  this  is  so  in  some  opUcptio  fits  ;  and  it  must 
aurely  be  oommon  expeiieikce  with  those  who  see  much  of  migraiai' 
ftnd  aimil&tj/'biliotiA  attacks''  that  in  eonie  of  theae  conditions 
food  may  he  vomil4!d  after  several  liaura*  soj^mm  in  the  stomach 
in  a  totally  undigested  conditio u-  I  am  AUggeatin^  that  this  i:^ 
due  to  the  defective  circulation  in  tbo  g[lancia  and  mucoua  mem- 
branes concerned,  pnxlucod  by  eioeHS  of  uric  acid  in  the-  blood, 
ami  that  a  bilious  attack  is  a  miKture  of  dyspepsia  and  colJromio, 
a  vieious  circle  in  which  the  one  first  on  the  scene  produces  the 
other;  dyspt'psin  may  he  the  first,  and  will  produce  eolljcmia ; 
or  rolla^mia  may  be  the  lirfit,  due  to  auch  a  cause  as  fntiifUf  for 
instance,   and   will   produce   dyapepaiii, 

A  very  interesting  point  bearing  on  this  pathology  h  recordnl 
in  a  letter  in  the  Lnneet^  i8ii8,  voh  jL,  p.  12*0,  over  the  initiali* 
"G.   C.  L.  "  and  it  appeara  tn  he  a  perMon«l  eJcporieoce. 

Hia  record  is  that  he  has  signs  of  a  dilatjxl  stomach  which  come 
BiipeeifLlly  when  he  lb  "  headachy  "  and  vhieh  he  ini^bnes  to  ponneol 
nitfi  **  ncuiasthenia." 

Hh  gets  the  same  at  other  timta  if  he  tokc^  too  much  fluid. 
iMiptrciully  if  takun  with  meab. 


448 


UlLld   AOID— CHA^^rBU   X 


Now  ior  '*  heudftchy ''  I  think  we  may  moat  certainly  ruad 
colbsmic   defective   capillary    ciiculatioQ    nnd    high    bWd   prcfiHure 

And  these  conditioofl  in  thu  atomach  eeuae  defective  secretion, 
defective  digsatioti,  aud  delective  abaurption,  potuibly  ulso  defec- 
tJTc  tone  of  the  stomach  muscles,  and  the  rest  ie  mechanical, 

*'  (i.  C,  L. "  ifl  quite  ri^ht  to  drink  only  between  mctila,  [hut 
if  he  would  live  on  a  oriG'acid'free  diet  he  wodd  bo  neither 
"  headachy "  nor  '*  neuraathenic "  (=  dyspepsia,  coUtPCiia  and 
di^bilitj)  and  could  probably  very  aoon  even  liike  fluid  at  his 
meali  with  impunity.  1  have  seen  very  marked  cAsea  oJ  ''neuraa- 
tbeni™ "  yield  to  auch  diet  treatment  combined  *vith  tonics  or 
cold  baths. 

Now  it  is  clear  that  Buch  deiective  cireulotioa  wilt  aocouct  ior 
the  faiiure  to  digest  and  ahuorh  eithpr  food  op  drugs  which  char* 
actorlBW*  tliesE  conditions,  and  will  further  account  for  rhe  xiudre- 
factivG  prnuewes  which,  under  these  conditions,  promptly  take  the 
[daCe  of  digestion,  they  in  their  turn  accountini^  for  the  changca 
in  the  urinary  confltituenta  notified  to  take  place  in  4^]»ilepsy  by 
Drfl.  Herter  and  Smith  [p,  281).  poflsibly  ahio  for  the  Momewhat 
stmilar  evidence  of  inteHtina!  pntrelnction  met  vrith  in  eome  condi- 
tions of  anemin  (aee  chapter  xii,);  and  as  we  shall  see  also  in 
ohepter  xii-  they  may  very  probably  account  for  the  cauaation  of 
oxaluria  and  its  frequent  aescciation  with  dyspepsia  and  hfemo- 
globinnm- 

The  extremely  fcstjd  motions  which  are  often  met  with  m 
dyspepia,  hilioua  attacks  and  .diarrhrfa  ore,  I  think,  very  often 
due  to   the  cause  of  intcatioa]   putrefaction  just  mentioneil- 

Tben  in  chapter  xii.  I  shall  bavt;  to  give  not^a  of  a  case  in 
which,  along  with  theso  diflturbenccs  of  the  ctrculaiion  in  the 
stomach  and  intestineSj  there  waa  very  distinct  evidence  of  con- 
gestion and  enlargement:  of  the  liver.  th{?«u  being  associated  tn 
some  attacks  with  a  temporary  albuminuria. 

I  mention  this  to  ahow  the  possible  edecis  of  theae  circuU- 
tofy  disturbances  on  the  UveJ,  and  we  can  alrwidr  demonstrate 
theii  effects  on  the  kidnoya;  further  to  draw  attention  to  the  very 
oloBe  Tclationflhip  in  time  between  all  these  troubles,  a  relatiooehip 
which  I  am  ondeauoorin^  to  show  has  its  loundation  in  commu- 
nity of  causation,  and  this  very  idoso  rolationship  muaC  be  my 
ercuae  if  in  the  chapters  treating  of  theac  conditions  I  am  driven 
to  repeat  to  6ome  extent  what  I  have  already  said. 

1  must  not  forget,  however,  that  my  main  point  in  this  present 
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Chapter  can  be  deznonstTfltcd  by  mGazis  of  &  very  simple  e^peri- 
mrnt.  Let  anyoufi  swallow  a  few  grwinrt  of  salk^ylate  of  soda,  and 
Autuli  tiDW  lotig  It  takes  for  the  leactioii  witli  perchloridti  of  troQ 
to  appear  in  hia  urine.  Under  normal  conditions  be  may  very 
probably  find  it  in  from  aovcn  to  ten  minutes.  Let  turn  tliBn 
repeat  the  experiment  some  otber  day  vhen  hia  blood  preasurc  is 
above  normal,  vphen  he  has  a  headache,  a  bilioua  attack,  or  other 
form  of  gitsUic  upset,  when  tila  piil^v  (k  slow  and  hiH  urine 
scanty,  hts  Vrill  find  that  the  reaction  in  the  mine  doea  not  appear 
for  a  considerublo  time,  po&aiblvi  as  in  the  caae  of  epilepsy  rm^n- 
tioEod  before,  not  for  houra  {aeo  p.  3S:i).  The  hourly  esoretion  of 
urea  might  here  nha,  aa  in  Brigkt's  disease,  be  uaed  0£  a  test  of 
the  good  or  bad  condition  of  the  gastric  clrculatJon  (see  chapter 
xiii.]- 

But  failure  of  gaatrio  dige Elian  and  ahaorption  ia  not  only  a 
result  of  eoUfemia  and  the  circulatory  cUangea  it  produceBn  it  ia 
Jtlao  a  cauee  of  further  coll^mia,  for  the  failure  of  digestion  and 
abeorption  diaiinishea  tho  bloo^fs  ineome  of  tls^uo  foods  and  auid- 
formlng  subatances,  and  this,  added  1o  the  deGcient  oirculutioa  in 
all  tho  great  metabolic  tisHuea,  ttads  ever  tuwnrdtj  a  more  and 
mora  feeble  metaboiiam  vith  leasening  formation  of  urea,  and  of 
aoida  ^iknd  acid  salte,  and  an  ever  Lncreaeiog  alkalinity  of  the 
blood  and  tiaauc  Hiudd,  whi^h  tliua  become  over  better  and  better 
Bolventfl  of  orie  aoid,  and  will  tek«  up  more  and  more  of  it 
wh^n  it  ift  available. 

Ill  thra  way  from  ::o1l»mia  to  dyapf!psi)4,  and  from  dyapepsia 
to  oollfiiuiar  we  gut  a  vioious  circla  which  tends  to  extend  itself 
and  drag  the  patient  down  to  ever  lower  *ind  Iow^t  conditions  of 
dige^tton  and  mctabohani,  and  whieh  mu8t  be  completely  broken 
throi^h  bafore  any  f^oDeral  improvement  ib  poas^ble^ 

Then,  again,  in  the  primary  disturbance  of  gaatria  digestion 
jiutri'f action  may  ttui>ecvene,  and  masfwa  of  food  in  this  condition 
may  act  as  irritants  in  the  lower  portiona  o5  the  irkteatioal  tract, 
and   cJtcite   more  or   leea  looa!   inlkmnmtion  and  diarrhoia. 

In  tbece  conditiona,  aa  I  havii  e^id,  1  believe  that  mercury  and 
its  salta  act,  not  as  local  diaiofectanta  within  the  inteatinal  mucoua 
membfanea,  but  by  gettiiift  abeorbed  Into  the  blond  and  clearing 
it  of  uriu  &fid,  with  wkinh  they  futin  inaoluble  cornpoLLrxla  ;  diges- 
tion  and  ahaorption  are  thiia  once  more  allowed  topro<^eed,  beuauau 
the  capillary  circulation  throughout  the  intc^tinvf  ia  reatorcd.  and 
putrefactive   produtta  aoon  *;cjwp   to   be   formed. 

All  will,  however,  not  be  well  in  a  moment ;  there  may  still 
29 


450 


UBIC   ACID — OHArTBB   X 


be  patches  of  gaBtrO'inteatinal  irritatioo,  dup  to  the  presence  of 
the  products  of  putrefaction  and  fei  mentation  :  and  aomB  diarrh'Ptt 
may  continue  from  thin  cause,  and  itero  will  also  remam  somo 
general  lowering  of  nutrition  aod  dcbilityt  and  some  aDsmi&, 
which  will  require  special  trcatoisnt  in  addition  to  keeping  tbc 
blood  clear  of  urtc  ncid. 

But  supposing  that  bufore  tbe  process  h^  been  put  a  Btop  to 
Home  intestinn]  irritation  bnr^  become  considerable,  passing  in  oomif 
plaiieH  even  into  slight  iniluEUiniition,  it  is  cie&i  tbat  wbcn  bjr 
mercury  or  other  dru^  we  ole&t  uric  acid  out  of  the  blood  we 
nanj  veiy  probably  get  a,  ooncentration  of  this  finbatanoc  in  tlie 
tiaflue  finidfl  round  about  avioh  ioc\  of  irritatioo,  and  this  will  be 
Btill  more  liable  to  occur  if,  aa  tbe  reaull,  nf  disturbed  dtgeation, 
thiTK  hafi  been  fermentation  i;vith  excessive  formation  of  acid& 
rendering   the   intefitLid.!  niucuua  membruiies  more  acid  than  u^uaI 

Suah  n  conccotrfttion  of  urat^a  in  the  fibroua  walls  of  ioflamcd 
arces  of  intL^&tinCj  juat  ae  they  concentrate  round  the  ulij^htl^*  alka- 
line librous  tia^uoB  in  joints,  and  in  thc>  liver,  spleen,  and  kidney, 
in  aevaral  of  which  they  may  be  pri^wnt  in  quantities  auffici'^DT 
to  be  visible  to  the  nuked  eye.  constitutes  what  I  have  apoken  of 
aa  gout  of  the  Lnte&liaea  [Praciiiioncr,  vol.  L,  no,  1,  1393),  and 
forma,  I  believe,  the  anatomical  condition  behind  suck  troubles  aa 
Golio,  entetalgia,  enteritis  and  not  a  few  ca?c3  of  typhlitis. 

Acd  if  there  are  present  sach  foci  of  intestinal  irritalion,  aa 
tile  result  of  dyspepsia  with  putrefaction  or  fertneatation  of  food 
substances  J  at  a  time  when  a  dose  of  mercnry  drives  uric  acid 
out  of  the  blood,  it  is  little  wondet  that  by  atlll  further  concen- 
trating the  i]rat?.a  round  the  inteatinal  lesion  the  mercury  ebould 
greatly  aggravate  the  trouble  and  produce  severe  gout  of  the 
intestines. 

And  we  have  also  the  evidence  of  Sir  A.  Garrod  and  othen 
thrt  urates  may  in  thin  way  produt.-p  severe  inflammatioo  of  the 
inteatinal  wolie,  and  may  eventually  be  depo^ittrd  there  in  auoL 
quantity  es  to  form  vinblo  ooncretiona. 

Now  Sir  A.  Genod  gives  ootea  of  the  caae  of  a  very  gouty 
man,  aged  W^  where,  after  exposure  to  cold,  gout  rotroced^  to 
the  intestines,  producing  intense  inflammation  of  the  last  eighteen 
inobea  of  the  ileum  as  found  after  death  ("  Gout  and  RheumaEic 
Goat,"  Ed-  in.,  p,  4J1*). 

And  Sir  Dyoe  Duckworth  says ;  ^^  Profosaor  Haycm  hua  rt- 
corded  a  ease  whore  enteritis  ocuurred.  the  villi  being  fltrewn  with 
nnivll  ur.iitia  incruBtation&; '^  aud  fuither  on  hv  s&vt:  "  Sovere  dohe^. 
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tympamtic  dbteuaion,  cnteralgb,  ond  diarrlicra,  are  SDrnGtimes  dia- 
tinctly  referable  to  gouty  disorder  "  ("  A  TieatJAe  on  Gout,"  p,  89). 

From  thcec  rt^marka  it  might  very  reasooably  be  supposed,  thut 
though  the  couditioiiG  moctioned  do  occaaionally  occur  as  the 
results  of  gout,  they  ar?  nnmawh&t  rare,  and  therefore  of  little 
cUhjcaI  imiJOi-ttiDcc, 

My  clinical  and  e-xperimcnul  eiperiencc  bos,  Lowevoi,  led  me 
to  take  a  very  different  view,  aud  to  believe  that  a  very  Urge 
Tiumbcr  of  coara,  such  ds  I  havo  moDt^onod^  are  aoithcr  mora  nor 
less  rbau  u  gout  of  the  ^cllIIs  of  the  intastioal  tub*;,  Jind  that  s. 
knowledge  of  th^ii  Iruo  pathology  places  ua  at  once  in  a  poaitlon 
to  effivE  »  compIetR  and  snfisJflctory  eure,  by  the  use  of  the  aame 
druit,  which  in  my  handa  gives  the  beat  results  in  cnaes  of  ftrtliriti* 
due  to  uric  acid. 

I  am  alfio  inclined  to  regard  mftny  eaaca  of  slight  intcetiaal 
colic  with  marked  flatuleuco  as  minor  conditions  of  the  same 
thing,  and  these  conditions  are  certainly  often  produced  by  c^jld 
or  ftcids  (uric  acid  preuipitsmts),  and  relieved  by  alkalies  or  aalicy- 
lates  (urie  add  Bolvents), 

L  ahall  further  point  out  that  such  eohc  or  enteritis  cau  be 
produced  by  giving  certain  druga,  all  of  whiah  havQ  the  aame 
action  oq  uric  acid,  viz.,  that  of  driving  it  out  of  the  blood  into 
the  tissuoiL 

rromioent  among  thefle  ilrugs  are  the  mctalfi,  mernur)',  had, 
ftnd  zinc,  all  cf  them  forming,  oa  I  have  polnt-od  out.  maolublc 
compounds  with  uric  acid,  and  1  believe  alao  that  lead  colic  can 
be  eucceflsEuliy  treated  by  the  Bamo  drug  thol  ie  ueeful  m  gouty 
arthritis^  and  that  lead  colic  is  simply  an  enteralgia  or  enteritk, 
produced  by  the  irritant  effecU  of  urate  of  lead  in  the  inte^tioal 
walk 

I  shall  now  have  to  poia6  out  that  the  oame  result  can  be 
produced  by  urate  of  mercury,  urate  of  ano.  or  even  by  urate  of 
soda^ 

As  in  several  other  matters  connected  with  gout,  it  was  my 
own  pergonal  eiperiVnce  that  first  dlreeted  my  sttendon  to  the 
^>oiurA    1   Jiin    now    bringing   forward. 

Seme  years  ago  (1680  or  1890).  I  noticed  that  when  1  was 
aofiering  from  oome  gastro- intestinal  trouble,  auch  as  thi^t  which 
oommonly  produces  an  attack  ot  urie  aeid  headache  (migrame], 
aDd  that  when  J  treated  this  troubU  by  taking  a  amall  dose  of 
ealomel.  I  sometimes  produced  pretty  severe  inteatinul  paiu^  which 
wa£  generally  located  in  or  about  the  right  iliac  fossa. 
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Oa  one  cccfi«on  -wheti  a  amaU  dode  of  cilGmel  (gr.  i,)  produced 

slight  pam  in  this  w&j,  1  thought  that  the  purgotivv  action  hftd 
bePD  iiiaufliciont  and  that  a.  larger  dose  was  indicaF^d  ;  the  result 
of  this,  however^  was  to  produce  very  severe  pain  iodifed,  which 
confined  me  to  bed  and  t}Je  haasc  for  snvirTa!  dftvn,  nml  miLde  me 
quite   Ljnhappv   ahaut   mj^self.  aa   I   feared   thai   1   liad   typhlilie- 

Al  this  time,  Lowever,  I  knew  very  little  ol»mt  gi>ul  uf  the 
iutestiaefln  aad  nothing  at  all  ebout  the  folubihtioa  of  thu  urates 
of  merciuy,  lionco  beyond  h  mental  note  to  avoid,  no  fiu  tta 
posHible,  the  use  of  oalamel  for  the  futtire,  the  lesson  was  lost 
upon   me. 

A  year  or  two  later,  wlien  taking  eome  coenine  For  pufpuACH  of 
cjipcriment,  I  waa  anrprised  t<i  find  that  it  was  ftjllowed  on  several 
occasions  by  a  aomcwhat  aimibt  pain;  and  tbiii  {laia,  partly  duo 
1  think  to  coaainc,  and  partly  the  retiult  of  ccld  and  oocosiondly 
wet  fe«t  late  in  the  autumn,  became  fhronic  with  re1aps«>A,  and 
awakened  tlv  old  fear  of  typhlilia  and  of  sptious  dia+^afie. 

3o  much  waA  thia  the  ua»c  that  I  (;o£iJjult'cd  a  fjiend  on  llie 
matter^  and,  at  hia  auggeation,  was  mafciug  up  my  mind  to  take 
several  months'  rest  and  ehunge  of  climute,  when  I  ehauccd  (Htill 
foDowing  out  my  espenoienta  to  Bonie  extentj  cr  possibly  prompted 
b^  some  pteviona  cstpertenoeH)  t-o  take  »  few  doa^  of  aalicyUile  of 
soda;  and  the  effect  was  inagieal  ;  the  pain  was  hettor  aoon  aft(*f 
the  liret  dose,  aad  In  two  days   was  gone  foi  good  and  all. 

I  now  began  to  aee  that  I  waa  not  Buffering  from  aerions 
organic  discasG  ^ though  it  h  indeed  Herioun  piiough  whm  not 
trpated  afi  g^ulf,  but  fiom  a  gout  of  the  oiecum,  accompanied  by 
a  certain  amount  oF  colio  enteralgta  and  enteritis^  and  vhen  I 
afterwarda  found  out  bbe  in»ilubi]ity  of  the  urat^A  of  mercury', 
I  was  easily  able  to  undciataQd  why  this  metal  hud  produced  liii^ 
pain  on  a  previous  oecanion  an^  why  salicylate  of  aoda  hjid 
cured  it  ao  ooraptetcly  on  this  laet  opeaaion. 

Since  this  lime  I  have  had  no  further  anviety  on  the  soore  of 
this  intealinal  disorder;  1  have  often  had  it,  and  will  undt^riake 
to  produce  it  at  any  time,  by  thr?  u^e  of  any  of  the  ilru^  1  ftliall 
meution  presently  ;  hut  I  hare  now  complete  totifidtmjc  ihat  1 
can  put  an  end  to  it  in  a  few  houra^  time  by  means  of  salicyJiitc 
of  8oda. 

One  of  the  first  uaea  1  made  of  the  knowledge  I  had  thus 
acquired,  w\\a  tii  apply  llie  Hume  argument  to  lead  colio ;  herp  fs 
another  metal  whose  urate  is  insoluble  (ftarrad).  1  have  shown 
that,   like   mercury,   it   diniimnhcs   the   excretion   of   uric   aeid    an(] 
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v\i»TB  it  out  oi  ttQ  bloody  ftDil  litc  mncuTV,  it  produces  Inteatmal 
irritation  and  oolio;  if  this  is  so,  salii^'latc  of  eoda  ought  to  be 
usi*ful  iu  lead  colic. 

Ant}  in  thp  cuscfl  in  which  T  have  b(?ea  able  to  give  it,  IhiB  haa 
CGrtafoly  hppi^ikred  to  be  so,  and  all  symptoms  clBitred  up  titeadily 
4ind  cumpletdy,  the  patleat^  doing  fully  as  ;ve]l  as  undrr  any 
(it her  lieAtment  witli  which  I  am  ftcquaixtted.  SiniiUr  c^ogs  of 
(>ohc»  in  wLtitih,  however^  there  is  no  aign  oi  th<^  prcacrv^c  of  had 
to  be  m^de  out,  will  generally  yield  to  eflhcylHle  ol  eodo  more 
fjiiiekt/  thun  to  anything  else  ;  Jtrd  I  have  also  treated  roany  c&aea 
that  were  tliuitally  typhlitis  in  the  same  way,  anil  huve  every 
reMOEi   io   he  autiafivd   with   thi-   K^ullc. 

One  of  theac  was  in  the  peraon  of  a  relatiTe  of  my  own  who 
is  a  mnmber  of  thp  profession,  I  happened  to  hear  that  ho  whb  ill 
v'itli  what  3ourided  like  trphlitia,  ELud  i  aha  heard  that  h^  bad 
tuken  a  doec  cf  calomel  shortly  before  the  attack  began,  Tt  at  once 
Btruck  me  that  ihis  waa  a  repetition  of  my  awn  experiences,  anii 
I  went  to  see  him  as  soon  as  I  could,  told  him  uhut  1  Lad  found 
out  in  my  cwa  caae,  and  pemiuvded  him  to  let  me  add  a  lictlo 
MlicyUt^;  of  ^oda  to  the  mixture  he  was  tahiiig- 

TUo  rcBuit  was  in  overy  way  aa  satislactory  au  in  my  own 
ease ;  ho  at  once  begari  lo  improve,  and  in  two  or  tliree  days  was 
up  and  about,  while  prior  W  the  adminiatrftfion  of  thia  drug  it 
appeared  only  too  probable  tiiat.  hia  ilhi&aa  ^ould  be  (l  matter  of 
weeks. 

The  Lifliory  of  this  ease  is  aa  follows:  After  one  or  two  rather 
cxtenaj^'u  dmncre  and  champtignt?,  he  had  a  Utile  digestive  die- 
turbance,  and  with  the  fntention  of  putting  this  right  he  took  a 
few  grains  of  (lalomel,  and  a  few  hooiB  later  waa  fteized  with 
violent,  c(di(^ky  pain  in  the  right  iliui^  region.  The  paij)  c^ime  in 
Bttacka  which  were  worse  aL  mgbt  aod  caused  nausea,  There  was 
an  ill-dofiQcd  fulaeas,  with  tcodemeM  in  the  right  iliac  fossa,  and 
lemperatute  about  1<X»°  F.  He  ofikcd  a  neighbour  to  uome  and  see 
Kim,  and  lay  in  bod  often  ^oaniaf^  with  pain,  and  with  warm 
poutttees  c^on^larilly  applied  lo  the  painful  region ;  be  took  a 
mii^t.ure  coiitniTimg  nnpi-nilir^  and  rarininativefi,  und  a  niirae  wua 
obtAined  for  bimn 

Thin  wufl  ttic  conditiun  of  things  whi;n  I  wcot  Ut  see  him,  and 
with  the  roneurri;iico  of  tikc  neighbour  who  was  looking  ult^r  him, 
added  salicylate  of  «oda  to  the  mi?;lure,  with  the  result  raeniinned, 

Theri^  was,  1  think^  no  doubt  in  the  ininda  of  any  of  ua  that 
wo   were   dealing   with   typhhtiii,   or   a  condition  so   Uke   it   that   it 
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deflerved  to  be  treated  with  great  T«Bpect  ]  but  tbere  was  also  ia 
Euy  miad  no  doubt  from  tt^  liiatory  of  its  causation  tbat  it 
would  yield  at  once  to  salicyUt*  of  soda,  and  thia  proved  to  be 
the  DAse, 

Among  drugs  with  which  1  havi!  from  time  to  time  producwl 
aomewhjit  mmilar  iatcstinai  troubles  in  myself  ore,  in  addition  to 
lead  and  mercury^  £100,  uhich  1  have  taken  as  the  sulpbate  ^nd 
aa  llie  phosphide,  and  Dr.  Ringer  mentions  zinc  colic  ('' Thern- 
pButics/'  Ed.  lii.,  p.  254)  ;  and  copper,  of  which  the  flame  author 
says  (p.  202) :  "  Copper  Balt«}  Inken  for  a  ccuflide<itbl«  time  m 
amall  quantities  are  ^aid  to  ^ve  risa  to  a  conditio;)  not  unhke 
that  produced  by  lead,  for  example^  colic  with  nlti-mating  c^onsti' 
pation  and  diarrhea,  end  it  is  even  said  paralyaifl  of  the  upper 
ertrcmiiics,  mdifltiuguisliuble  from  that  of  lead"  (see  aho  a  noto 
on   the  effect  of   peas   coloured    with   copper,   iu   the   Lanctt.   1892,. 

vol.  L,  p,  1445).  ,_;  ^  ; 

I  have  myself  bad  a  patient  under  my  core  wto  worlced  in 
broBfl,  and  bad  troubles  resembling  urio  acid  hcadacbOf  which  she 
attributed  to  her  work  ;  and  what  m  described  &b  brosa-woTher's 
ague  bas  many  points  of  leaemblanL-e  to  a  aevcte  attack  of 
migraiae.  In  lhe.§e  cases  uric  actd  headache  was  no  doubt  due 
to  an  overllow  of  uric  acid  into  the  blood  from  that  wbicli  had 
previoaaly  been  loclced  up  and  retained  in  insoluble  coiubinultim 
with  copper.  We  can  now  alao  see  that  tbe  paralyses  originiUed 
in  neuntia  caused  by  the  sta&ifi  and  thiombofiis  of  the  DoUromic 
circulation,  juat  as  theso  processes  are  saen  In  the  retJiia  in 
migraine  (see  pp.  233  and  ol9)-  And  we  know  that  urate  of 
copper  is  inaoluble,  as  a  process  for  estimating  uric  acid  a  founded 
on  the  fact  (Aithflud  and  Dutte,  BnfUh  Mvificid  Jotttna^-,  l^tJO, 
vol.  i.,  p-  49&).  The  parallel,  therefore,  with  lead  and  mercy ry 
IS  complete- 
In  tbe  Epitome  of  the  Bt^rish  Medicfd  Jojirnal^  lfl02,  vol,  L, 
p,  33,  thL^re  is  the  record  tyi  a  patient  wbo  having  had  his  appen- 
dii  removed  for  one  attack,  vat  Buffered  again  (obviously  not 
now  in  the  appendix  but  ia  tbc  neighbouring  fibrous  tiseues],  and 
was  then  found  to  be  the  aubj^t  of  lead  colic  ;  also  a  still  raorc 
interestinfl  ease,  in  whtcb  an  attack  "  began  as  a  typical  lead 
colic  and  ended  iatally  some  daya  later  with  perforated  appecdlx  i" 
and  the  record  goes  on,  "The  question  is  asked  if  by  any  chanee 
pluinbism   might  not  at  itseK  be   the  oauae  *if  appemliriitia.** 

To  iliie  I  would  acawer,  ""  Of  course  it  may.  ami  not  lead  only 
but   any   of   the   other   metals   mentioned   above,   also   cold,    aoidfi. 
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food  rei^IdueBj  local  irritation  and  iaflammation  however  csnaed ; 
Aajtliiiig,  in  fact,  Uiat  will  precipitate  uric  auid  lata  the  frbroufl 
tiaauee.'' 

In  addition,  1  havv  mentioned  the  pdin  produced  by  cocAine, 
and  ODOiihiac  alao  dimmitthcd  the  excrctioTi  of  uric  acid,  and  acids, 
n\xx  vonoica  aad  euJpfaatca,  especially  sulphate  of  ^da,  ocoaaionally 
act  la  the  eame  way  and  cause  eoma  intcHtinAl  pain  oi  a  similar  kind : 
and  exposure  to  cold^  or  cold  ie^t  ia  wintor,  ocoasioaally  produce 
the  RtaaG  result,  und  all  these  fautora  have  the  same  action  on 
uric  ooid;  they  dimiajflh  ita  excretion  in  the  uilne,  clear  It  out 
of  the  hlood  and  drive  it  into  the  hver,  spleen,  and  Bbrous  tissues, 
GBpocially  into  any  libroua  tioeuca  that  have  had  their  alkalinity 
dimimshed  by  any  previous  irdtation  or  indammation.  They 
produce  this  effect  oq  uric  aeid  eithei  hv  forming  insoluble  com- 
pounds with  it,  us  in  the  case  of  (he  oietala,  or  they  diminish 
the  solvent  powers  ot  the  bloud  by  diminishing  ib»  allcAUnity,  Had 
undoi  elightly  different  conditions  any  of  thotn  may  produce  gout 
oi  a  joint,  instead  of  gout  of  the  int-efitinea. 

No  one,  1  suppose,  will  deny  that  there  is  a  Urge  amount  of 
fibrous  tissue  in  the  walla  of  the  intestines,  and  if  the  fibrooa 
tissupj^  in  IjuicLa^  tendons,  and  jufotd.  and  as  we  have  seen  ako 
in  the  previous  chapter  those  in  the  respiratory  and  upper  diges- 
tive paaaagca  are  liable  to  have  urates  deposited  on  them  when 
they  have  had  their  alkalinity  diminished  by  cold,  injury  or 
irritation,  I  see  no  reason  why  the  tibious  walb  of  the  inteatinea 
should  not  be  affected  in  exactly  the  same  way. 

Thus  the  wise  just-  quoted  from  Sir  4.  G&rrod's  book  might 
have   a  causation   somewhat  as   follows  : 

A  gouty  man  has  more  or  less  acute  intestinal  irritation  (oE 
dyspoptio  origin)  causing  eome  miuso^  ;  this  produces  (^olkumia  ;  on 
this  there  unfortunately  follows  oxpoaure  to  cold^  which  raises  the 
acidity  and  drives  the  nrati^  cut  of  the  hlcod  ag»iin.  and»  as  in 
L>lher  ctiHes  n  large  -imouoL  uf  it  ^oes  into  that  piece  of  fibrous 
lisauit  which  is  moBt  irritated  and  leiast  ulk^hue — in  thie  rase  the 
tibrouB  iitructiire  in  the  walb  of  the  last  eightcon  inobcs  of  the 
ileum— bv  this  oxtra  urate  ihe  irritatLon  i£  still  further  increased 
JLud  acute  gouty  intlummation  of  this  portion  of  inteatine  ensues, 
and  becomes   so   serious  as  to  oause  dcath- 

I  have  no  doubt  that  if  after  death  an  eittract  had  been  made 
ol  this  portion  of  the  ileuni  it  would  have  been  found  to  contain 
far  more  urate  Lhiin  an  equal  weight  ol  any  other  portion  ol  the 
inteatinea ;    and   we   see    from   the    points    meubioned   by   Sir   Dyes 
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Duckwoith   (proviouB    quotation)   that  tfec  gout  tn^y  go  on  till   the 
deposit  of  urate   je  visible   to  the  eye- 

1  had  an  opportunity  of  testing  ti  pi^o  of  inflamed  intestine 
for  uric  aoid  in  the  ciiw  of  Alice  C.  agi^d  1?,  admitted  under  my 
cftTe  at  the  Royal  Hospital  for  ChiUlren  and  WnniRn  on  November 
11.   1895. 

8he  had  been  sufTcricg  from  appendiuiiu  or  podtyphUtb  for 
Bome  three  weeks,  and  tVm  had  proljflbly  Koae  on  lo  local  fliippu- 
Tntion    before   Bhe   was   aeen. 

She  wns  put  on  sEilicybtc  of  soda,  which  was  given  by  rectum, 
when  she  vomited  after  ]t.  but  this  did  not  produt^e  any  mailcKd 
effect,  BTid.  she  died  oa  the  ^fth  day  after  admtaaioD  with  general 
peritonitia. 

I  %m  in  doubt  ia  tluH  caae  whethor  ahc  ^t  cnou|rh  salit^yUtc. 
owing  to  the  voniiting  which  waa  preflenl  on  adwieeion;  or  whether 
the  sftlieyUte  fniled  bocansp  suppuration  had  alrr^ady  taken  pla(v, 
&&  in  my  expeHenc#  it  i?  quite  uF^leiia  in  fcouty  arthritis  once 
siippumtion    hA?i  set   in. 

At  the  jioat  moHtm  a  local  abacess  round  the  appendix  vns 
found,  whioh  had  burst  intc  the  general  poritoncal  cavity  fihoTtly 
before    dcnth. 

I  then  took  a  portion  of  the  cscum  with  the  appendix  at  the 
seat  of  the  lucal  abacefs.  and  aho  a.  portion  of  the  eolon  from 
tbo  opposite  aide  of  the  jLbdomen  near  the  aplunic  fiesore,  and 
tested  them   for  ut;c  aiid  in  tho  ordinary  way. 

I  found  in  the  portion  of  (-scum  and  appendix  '053  gr-  o' 
uric  acid  or  sontliin  per  nz.,  but  in  the  splenic  flexure  f^o  littlo 
tiiat  I  could  not  feel  certain  that  there  was  any  at  all;  whiJe 
in  the  eTtraot  of  onH^um.  the  preciptrate  with  niciate  of  silver 
was  quite  viaible. 

I  think  it  probable  that  the  pus  of  the  local  abscesB  would 
hare  contained  more  uric  ao[d  had  we  been  able  to  get  it:  and 
that  the  inflamed  intefitiae  would  bavo  conUined  more  earlier  in  the 
diseiaMe. 

T  nhould  lay  absolutely  ctj  weight  on  mj  resulta  in  this  single 
caset  bui  record  it  here  merely  witli  the  obJMt  of  getting  others 
to  repeat  my  obaervatlon  whenever  they  have  a  chanctij  cither 
in  pcrityphlitia  op  the  colic  produced  by  lead  or  other  metala. 

Again  we  have  some  evidence  pointing  in  the  sam^  direetion 
in  the  part  of  the  inteafine  commonly  affected;  whv  should  the 
last  eighteen  irif:heti  of  the  ileum  on  in  my  etpericnco,  the  cscum 
and  lower  ileum  be  the  purtt  alTi;cttJ  i 
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I  woijd  suggest  that  ihi?  reaction  ol  the  mteetinal  c^ontentB 
has  fiomctbin^  to  do  with  it ;  it  is  well  known  that  those  of  the 
Urge  intL'fttino  have  an  acid  reaction,  and  it  h  not  improbabfe 
that  the  JLlkulinity  is  dimmish^Hi  in  the  amAll  int^j^tioeB  boiote  th« 
iteo-oecal   valves   ari^   rear^hcd. 

Again,  M.  Bourhard  ('*  l^pcons  aur  lea  Aufo-intoxlcAtiona." 
p.  172),  bus  ahuwn  that  hi  tcrtaia  dyapeptio  cooditJona,  especially 
in  dilatation  of  the  stooiach,  there  is  au  exi^uss  of  acid  tbrooghoat 
tho  wholw  intcetinal  ciinaln  and  sutK  aridity  may  cauee  local  im- 
tarion,  and  tliufl  form  the  storting  point  for  a  concentration  of 
urates  in  the  intestinal  walls  and   an  attaclc  of  gout. 

Then  any  local  irritarion  due  to  impaeted  ireces  or  forei^ 
bodiea  may  act  in  the  j^ame  way,  fieltiu*^  up  a  local  inllammation 
with  fall  of  alkalinity,  which  ia  aoon  irompUi:ateid  by  a  concentra- 
»fon  of  urates  on  the  irritated  apot ;  in  this  wny  irritation  in  the 
vermiform  appendix  may  prL-cipilatf?  a  local  attack  of  pout,  which, 
as  in  other  parts,  the  jointa  and  valves  of  the  heart  for  instance, 
r^ura  and  recuiH  till  n  more  or  lens  evt^^ni^tve  Wion  [typhlilia  and 
eventually  peiityphlilis)  has  bwn   prodiuiTsd. 

I  notice  that  rcctnt  writers  un  thift  auhjett  generally  make  u^e 
of  the  term  flppcudicitU,  and  if  proof  is  forttLComlng  that  the 
trouble  ori^nataa  in  tho  appendix  there  ia  no  objection  to  this. 
A*  regards  its  gotitv  or  rheuroatic  origin,  it  makes  no  difference 
whether  it  begins  in  the  appendix,  the  (ia*cum.  or  the  lower  ileara, 
BH  in  the  case  rer;orded  by  3ir  A.  Qnrrod ',  the  only  thing  that 
coccerna  ua  ie  t!itit  th^ar  porlion^  of  intestine  contain  fibrous 
tiasuci  upon  which  uratea  may  he  precipitated  if  ibeir  alkalinity 
Is  diminished  bj  suoh  things  an  dyspepsia,  cold  or  irritating  fiub- 
stances.  And  thi>  irritation  so  caused  rnsy  recur  and  recur  and  lead 
OQ  to  ubreation  and  .sloughing,  just  aa  in  any  other  tibrous  tisauea. 

But  it  will  be  said  if  the  reaction  of  the  intestinal  contents 
ha^  anything  to  dt*  with  the  gout  attack  and  its  localisatiun.  then 
surely  the  al<>ma*:h  thould  be  Iho  p3&co  of  all  otheta  in  mhjeh 
tbeae   gout   attnoks   should   occur. 

We  all  know  the  waj-  in  which  the  fttomach  ia  preventod  from 
digesting  itself  by  i.hi*  frni^  circ;ularion  of  alkaline  blooti  in  it« 
w&Ub,  but  let  there  be  local  irritation,  inflammHtiuii  oi  etuDJa,  thou 
the  ftfidity  of  the  couteuCfl  does  affect  the  strHctcire  ol  its  wall, 
uud  it  doca  proceed  to  digc-st  itaelf  t^  a  certam  extent,  and  I  can 
quite  believo  that  Buch  a  local  iritation  may  be  kepi  up  Mid 
miwlo  to  recur  by  nrnte  irritation ;  and  Sir  Dyce  Duckworth 
mentions  the  conditions  found   in   one  or  two  caaiu  of  Kout  of  thi- 
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stomach  (prtvioua  rticrenoe,  p.  89).     And  J  have  wen  a  number  ol 

oueH  of  wlml  I  fluppoae  would  be  called  gaetralgia,  where  the  pain 
hfia  yielded  in  the  most  prompt  and  decided  manner  to  Knlicylftte 
of  ftoda.  In  one  suth  case  the  trcmlilu  liad  ctint.inued  lor  more  than 
twcutj'five  >eurfl,  it  caitie  in  attaoks  lasting  sereo  lo  ten  dAT*, 
vrhich  were  worat  in  winter  t>r  on  irjcpoaure  to  cold,  and  boUcr  in 
wftrm  rooms;  the  attacks  wero  alt^o  mado  vroreo  by  eatomcK 
aperient  waters,  or  acids^  and  there  wati  a  family  history  of  gout  ; 
the  pain  w^n  In  the  epigafltrlimi,  aod  waa  described  as  being  likv 
toulhaL'he  in  the  stomaufa.  It  K  not  a  little  remiLrkahle  alao  in 
how  ninny  casen  of  guttric  dyapepain  one  tiada  £aUcyIutca  useful 
in   relieving   thu   pain. 

1  would  auf^r^eat  that  those  who  in  fature  are  nblo  to  cfittmate 
the  amount  of  lead  in  the  organs  and  tisQuee  oF  fatal  cnses  of 
plumbiflm,  ahould  ^fitunate  at  the  som«  time  the  uric  acid,  to  aee 
whether  they  an?  present  in  iLeir  combining  proportions,  aad 
tlterefure    pn^babiy   aa   iiraif-   of    Irad. 

Professor  Oliver  in  hia  intereeting  work  on  **  L^ad  Poisoning  " 
(p.  38),  points  out  that  during  an  attack  of  load  colic  tho  puW 
bcci^fnea  hard,  resistant  and  alow,  and  thi^  unne  beC4>P!L0d  aeanty 
and  of  high  specijit:  gravity;  the  action  of  urate  of  lead  will 
explain  every  fact  here  mentioned. 

While  the  lend  It^  caufiing  retention  of  uric  auid  (it-i  first  actjou] 
the  puUe  is  quick  aud  soft,  the  capillaries  are  free,  and  the  urinary 
water  is  profuae  ;  but  later  on  urate  of  lead,  which  carriea  urio 
aaid  cut  of  thn  blood  and  ao  fri^e^i  the  eapdlnrice,  ia  deposited 
m  various  organs  and  tissues,  among  othera  In  the  walla  of  the 
intestines;  here  it  gives  riae  to  pain  and  oolic,  and  this  quickly 
ohang<-H  Ilie  w}u)1e  coruTition,  giving  ri^  to  the  rchouod  or  second 
action  of  lead. 

The  intestinal  pain  and  coUc  produce  nausea  and  failure  of 
digestion  and  ahfiorption.  As  a  reeult  of  this,  the  at:'idity  of  tke 
urine  (]U]ekly  falls,  and  the  alkalinity  of  thu  blood  ris^s.  this 
dissolves  oiLt  some  of  the  urate  storua  and  floods  th?  blood  with 
uric  a[;id.  which  in  turn  taui^fi  ih^  ohstructod  capillaries,  slow 
high  ttiasioo  pulae.  and  auantv   urine. 

An  interesting  caec  in  which  ap]Jendicitia  oceorrod  in  asaooia- 
tion  with  plumbiam  ie  reeorded  ict  tb*.'  Lmtcti,  laUfl,  voL  ii,,  p.  171, 
and  1  wrote  a  letter  whieh  appeared  ou  p.  2^,  pointing  out  there 
was  no  difficulty  in  explaining  thin  asaocialion  if  appeudJcitia  was, 
as  T  am  suggesting,  a  gout  of  the  Hbroua  waits  \>i  thf  lutestine  ;  as 
the  elTt%jt   uf  Wd  in  producing  gout  ta  wdl  kuowi;,  and  in  this  C4M 
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iQ  which  there  wae  do  doubt  about  tliG  prcAunoo  of  lead,  it  mi^ht 
quite  &s  easily  produce  a  gotit  of  the  iate^tice  as  &  gout  tif  the  hand 
or  foot.  The  caao  exactly  paralleled  thoae  above  mentioned,  thi? 
metal  boing  mercury  in  ooe  cose  und  lead  in  Ihe  other,  and  in  Buoh 
^aea  I  bove  littlo  doubt  tbat  the  BalicyUtes  nould  promptly  settle 
tbs  qucatiotu  of  diagnosb  and  treatmout, 

ProcUely  tho  eamo  soriee  of  ovente  can  be  brought  about  by 
any  drug  or  combination  of  drugs  which  hflve  tbo  same  effect 
that  If^id  hfls  on  the  solubility  of  uric  acid,  and  what  I  havp 
EUilled  the  rebound  after  mercury,  opium,  aim;,  oocainu,  or  acid^ 
witli  na^  vomica,  reproduces  all  the  phenomena  th&t  EhtCend  lead 
Dolici   aa  destribed   by   ProJessor  Oliver. 

fiut  it  will  be  &a\d  if  the  riaiug  alkdioity  diosolvoB  out  tbrj 
urate  of  le&d  it  ou^ht  to  rc^move  that  which  is  irrilcling  the  walla 
of  the  int^stiue  and  put  an  end  to  the  colic ;  and  so  it  even- 
tuuliy  doQB,  and  this  ia  Nature's  mode  of  cure;  but  inasuiui^h  aa 
there  t&  a  comdemble  amount  of  local  irritaticm  aod  inilamma- 
tJon  iu  the  Intestinal  walla,  the  alkalinity  of  the  fibrcua  tiABuea 
is  lower  here  than  a oy where  etao  io  the  body,  and  this  ia  tbo 
last  placQ  the  rising  alkalinity  aSsots,  and  meanwhile  the  pain 
and   the   infi&mmatioQ   gu   on. 

But  if  at  this  time  salicylate  of  Hoda  \&  given,  it  acta  as  I 
have  shown  best  Jn  conditions  of  low  alkalinity,  and  it  dbsolves 
out.  and  removefi  fti&t  of  all  the  uratea  in  the  irritated  inteatine, 
because  that  Ja  the  place  wliorc  the  alkalinity  la  lowest  j  hence,  aa 
observed,  it  very  quickly  and  completely  telieTcB  the  colic,  and  it 
does  ttts  Gfjuolly  well  whether  it  has  to  deal  with  urate  of  lead, 
urate  of  mercury,  or  tjrale  of  aodn,  and  for  ihe  name  reaMoD  it  is 
BO  useful  in  gout  and  rlieumatiscn,  becau-ie.  aa  I  h^ve  pointnd  oiit, 
it  ia  &  aolyent   of   uric  acid   (Mfd^-Chir.    Tram.,   voL   Isxi.). 

But  urates  may  undoubtedly  nfTcct  other  &tru<;turc3  that  eon- 
tain  fibrous  tissues,  aod,  ae  mentioned  at  length  in  The  previous 
chapter,  I  have  aeeu  them  so  affecting  the  pharynx,  latynr,  trachea 
and  krge  brcnclii  on  the  one  band,  or  the  i^aophngua  on  this 
other,  and  »ueh  iutlainrnr^tionn  are  often  brought  on  by  expoaurc 
to  cold  ia  exactly  the  aame  way  as  the  other  gouty  inflamma' 
tioDfl  of  fibrous  liaauca  wc  have  been  apcakiug  of  When  gout 
affects  the  fcsj>phague  it  causcn  severe  pain  junt  at  ooe  spot 
behiod  the  sternum,  and  9very  mouthful  of  food  swallowed  Beem-i 
to  pa^  at  one  puliit  over  an  extremely  lender  bruised  surface : 
fnrtunaL>ly  a  singlH  doso  of  aalioylntA  almost  completely  rcmoven 
it.  but  [  heliuvu  thut  when  not  ao  treated  it  may  Bometimes  spread 
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to  iii3ighhic>uriTig  (iKroou  tLasucs^  ^a  the  pftnc^dium  or  tUe  diaphragm, 
and  produce  moic  BcrioUJj  rcaulte. 

Furttior,  thnre  is  this  point  of  grt^at  interest  \^'jth  regard  to  suck 
urfllif!  infiammat.ioQfl  of  fibroaa  tissues,  that,  wliilo  thcj  are  com- 
monly prt>dii«pd  by  the  local  effects  of  cold,  Vk'hen  there  are 
jHalicyla(es  In  tb;  CLRulatiun  cold  has  abiolutely  no  power  of  pro- 
(laoing  them  ;  but  warmth  or  the  administration  of  alkuUea  vlU 
now  make  them  woree,  and  cold  or  aUmioifll ration  of  uoida  better 
(ace  Treatment  of  Pneumonia  and  Cntauh  In  ihe  prpt'lous  chapter, 
the  record  of  my  own  experienceH  with  reference  to  fig.  74^  and 
the  record  of  Himiler  facte  in  otheis  in  chapter  xri,).  And  »o 
far  as  I  know  ther*j  in  no  poHsible  cjiplanntlon  of  theae  itivta  except 
the  well  known  differences  in  the  aolubility  of  uric  and  salicyl- 
uric acide  reflpcottyely. 

For  a  case  where  oolic  and  enteritis  followed  sudden  cjcpofluro 
to  great  eold,  Hep  Britixh   Midical  JourjKii,  J8t*&,  roK  ii.,  p,  *y5. 

Uric  acid  ia  aolable  in  alttaliea  and  insoluble  in  acida^  hoocic  it 
la  precipitated  by  cold,  whii^h  dJiuminheB  locally  tlie  alkalinity  of 
the  blood  and  tiasue   duids^ 

SnlicylaHc  acid  en  ttic  other  hand  ia  Bolnblc  in  slightly  aoid 
llnidR,  inriolublo  in  alkdine  one^ ;  hence  cold  aida  its  eolation  and 
warmth  hinders  it;  hence  an  recorded  by  many  ob.^rvers,  watm 
cloihinp  or  warm  we^ither  makes  goat  or  rbeumatiam  worse  under 
snlic'ylaUB.  whil^  k'n^ping  tlir  ttiTei^trd  parU  cool  inalcPH  them  belter, 
and  it  would  be  inter  eating  to  koow  how  often  aabVyliitea  h^va 
been  blamed  for  not  cuiing  gout  or  rheumatism  through  ignoiunce 
(if  Ihifl  fact,  yid  conacfiuent  degWl  to  km-p  the  pcrth  cool.  Aa 
I  ehall  point  out  in  chapter  xv*.  aalicylarea  act  very  badly  in  th* 
warm  dimato  of  India,  and  aome  practitionera  have  icfuwd  lo 
consider  tluit  the  arthritifl  met  with  in  India  ia  rheumatism,  beitanw 
aalicylalca  thiia  fail  to  relievo  it;  but  if  they  could  keep  their 
paticntH  cool,  thia  di Acuity  about  namea  would  diaappeur,  and 
salJcyEnlcR  would  then  cure  all  uric  acid  arthnli^  in  India  jnat  as 
they  do  here ;  but  oven  here  tliey  cure  best  those  in  whxoh  the 
urine  ia  moat  acid,  the  acnte  caaes. 

For  exaclly  t]ie  same  ri'i^Aon  Krtlirylnli?s  do  not  act  wpII.  an 
aoted  by  Dr.  Buckler  in  the  papci  quoted  In  tUc  prt^vioud  chjipt^^. 
when  the  urine  ia  neutral  or  alkaline,  but  he  did  not  know  the 
teueon  of  thifl,  and  therofore  did  not  know  that  he  could  make 
them  act  well  by  giving  acid*  in  altc-rnale  doaes  with  Them,  or 
Ucj'pinK  hu*  patients  cool. 

Theau   inllamitmtiona   again   vnn   hv   imred   hy   either   alkaliea   or 
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saTicylafes  separately;  but  ihey  cacnot  be  toured  and  are  made 
nor^e  by  a  coiubiuatioiL  of  the  two,  and  for  thoan  who  i^till  rrtgiird 
rlieunuitiain  as  a  disease  of  a.  mkrobtc  (Jiigm,  tbis  fai^t  remaiufi,  I 
believe,  oWIutcly  incsp  lien  bit. 

Then  a^sin  I  huve  lonj^  thought  tbul  it  \s  ut  loaat  possible  tbet 
looking  1o  ttiQ  v&y  in  wbieh  curcmomik  t^nd^  to  attack  seats  of 
local  TTfiriition,  it  may  often  have  ita  way  paved  for  it  by  tJii? 
clironic  and  recurreot  Iccal  Irritation  proiluoeJ  by  uruUvi  in  the 
tiasuejs.  Aiid  tbia  has  been  furiUer  augge^ted  to  me  fcom  time  to 
time  by  the  intcrrdtiiiK  articles  on  the  subject  publialied  by  Mr, 
lyArcy  Power  and  oth<rrB  {BtiOsA  Medical  Joi4rnfi£,  181*J,  vol,  ii,, 
p.  ^\t).  and  tlie  aame  journal  1895,  vol.  i.,  p.  91Uj  also  Laju!ef, 
18<I3,  vol-  i,,  p,   1443], 

n^en  cancer  haw  bepn  wiid  to  U>  riire  among  vt-gi-tjiria  nil 
(^M^fwA  Stedkai  Journal.  1888,  vol.  li..  p.  2^.  and  lanorf,  1888. 
vol,  ii.,  p.  5o2),  and  Dr.  Berlthart  has  pointed  out  the  resemblance 
between  the  structure  of  a  gonty  tophus  and  n  sarcoma  {Laneei, 
1393,  voL  ii.,  p.   1500), 

In   tbis   coniiet*tron   a   <^B8e    r(>cord[*d   by   Sir   W-    R.    Gow^re    in 
the   British   Mediad   Jttttrtial   (1804,   vol.    ii.,   p.   1322),   in   which   a 
patient  who  suffered  from  gastrio  troubles  was  treated  by  oxide  of 
atilver   fur  a   long   time    with   tbe   result    i\i\}t   he    ^t   aigyiia   with 
wnst    drop,    became,  very    gouty,    nad    eventually   died    of   cnnMr, 
aoeme  of  Dome  intercut.    Dr.  Gowera  conaidcicd  th^t  there  was  no 
connection   bctiveen   hia   other   tnjublea   and   tho  new   growth ;   but 
if    there    is   anything   in    the    above    sugucstions,    then    siiiely   litis 
man's    ttesuea    wpje    Bubjpciwi    to    very    widespread    irritation    by 
urate   of   silver.     And   Mr.    Roger   WiUiflmSn    Lancr-i.    18ii8,    vol-    li-^ 
p.   181,  \vhile  drawmg  attention  to  the  "  higheai  on  record*'   death 
rate  from   cancer   in   the  Regietrar  Gent^al'a  report   mentions   tbv, 
to  my   mind,   most  pregnant   fact   that  '*  the  con^nmplion  of  meflt 
haa   for   many   years   been   increasing   by   lenpa   and   bounds   till    it 
fau  now  reached  the  uma7JQg  tot^l  of  131  Ibnrper  head  per  year, 
whirh  ifl  more   thuu  double   what  it  waa  h»lf  u  century  ogo,  when 
the   couditiona   of    life    vrcre   more    uompatibic   with    high    furding.*' 
Wo  now  not  only  eat  mora  meat  but  are  in  n  fpf  worse  eondition 
for   i^limincling    uric   acid,   and   the   Lancet  (]t)IJ2,   vol.   n*   p>   11-1) 
H4'knowfedge&    that   cancer    baa   iocrcaaed   in    ihc   JAet   thirty   yenrs. 
I  have  here   no  epace   for  statistics  and   their  ;kiia1yhis,   bnt  1   note 
with   inCeriTit   that   u   rectnl   report   by    the   Medicul   Offiupr  of   the 
Boottinh  Widows'  Fund  ahows  a  very  dcuidsl  inDrcuM  in  deaths  from 
siioh  difleaeed   of  utto  acid   origin   as   OrJght's  disease   and  cerebrul 
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hKmon-hage.  wbich  with  broQchitLa  and  Leart  failure  confititiitfi  tUe 
Soal  ending!^  of  about  four-fiftts  of  the  difieo&t^a  trertted  of  in  ttis 
volume,  and  it  is  Tcry  mteresting  to  oote  the  mcriraaed  deatli-cute 
from  those  diseaaeft  ruuniixg  pnroUcI  as  it  docs  with  the  incn>aBe  of 
th&l  from  cfiboet  and  with  the  inoreaBed  con£Ump1ir>n  of  meat, 

Th^n  several  oF  th?  sbov^  poJDls  have  been  notiecd  in  an  in- 
Lereetiafi  arikh  hy  Sir  W,  M,  Banke  {Lanc&,  1900,  vol.  I,  p.  tie4). 
in  which  he  attribute  the  iDcreJvsed  cttncer  deoth-ratc  lorgely  to 
"  lioher  and  more  cbuadatit  food/'  al  which  males  cat  more  than 
femalee,  and  ronsoqueiitlj'  Gufier  moie  irom  canecr 

He  also  point*  out  that  in  London  and  the  Th*m©fl  Valiey  the 
beat  living  prevails,  along  with  the  higheM  cnacer  d?ftth'Tote,  and 
among  bis  list  of  speitialty  affeiited  U'CupaiioTJii  are  many  nwst 
obviously  exposed  to  an  excessive  intake  of  utic  acid  and  its  reteD- 
tiotit  EA  eommercial  travellers,  bulebera  and  plumbers,  lead  acting. 
like   silver   in  the   above-mentioned  ottae. 

I  fllao  notice  with  interest  that  the  DaHif  Tdtrjrapk  (November, 
1901),  in  eommi^nfing  on  the  Report  of  the  Registrar  General  for 
Ireland  for  the  year  1900,  in  whrrb  the  canriT  death-rate  for 
Kerij  (where  &  butt<:naijk,  Indinn  meal  and  potato  diet  ia  prera- 
lent)  ia  only  2-76  per  10.000,  while  that  of  Annagb  (with  a  jnixcd 
OkTid  animal  diet)  is  o\-er  10  per  10,000,  Roee  on  to  say,  '*  It  would 
be  a  cuiioua  thing  were  it  eetabliehed  that  the  humble  potato  ifi 
El  pount^ract.ive  to  cancer," 

This  whcli-  rei^ord  ja  moat  intbrej^tin^,  for  not.  only  is  the  diet 
□F  Kerry  almost  exuctlj  the  one  I  ahoukl  chooae  to  prevent  Qaooer 
if  mj  above  obaervationa  are  correct — though  no  doubt  it  would 
even  better  accompLsb  its  purpose  if  baton  and  t-ca  wert!  left  out — 
but  the  potato  to  which  the  Dq^^  Tde^raph  attachca  special  impor- 
tance baa  an  aelion  exactly  the  reverse  of  that  oC  the  l?ad  and 
silver  niGiitiont'd  above-  These  latter  retain  uric  acid  in  the  body,' 
and  doubtless  lead  to  ita  wideapread  depoaition  in  the  tnissiiGs; 
the  potato^  on  the  other  hand,  means  a  daily  dooe  of  alkali, 
which  IcJide  to  the  solution  and  taking  up  of  uric  octd  from  tho 
tb&ues,  and  ita  oscrotLon  from  the  body  ;  and  it  will  be  EHen  in 
chapter  xvii,  that  I  make  considerable  use  of  potnloea  for  thU 
purpose  in  prescribing  diets  for  arthritis-  For  a  moat  interesting 
record  of  cnees  where  natives  of  yegetable- feeding  natione  got 
cancer,  appaienlly  without  any  possibility  of  infection,  when  they 
begnn  to  cat  meat  Ukc  Europeana^  and  only  those  who  ate  meat 
got  it,  ace  an  addrcaa  by  Sir  W.  MacGrcgor,  BriCioh  Mcdicol 
jDVrnaly   JOOO,   vol   ii.,   p.   985, 
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Then  Dr.  Biaithnaiti^  hjis  suggi^Bted  that  esocsa  of  salt  in  the 
diet  is  p  probubla  factor  [n  thi?  uauEalion  of  cancer  {Ltncei^  ItOl, 
vol.  n.,  p.  lo78),  and  this  hrt3  inrerefltpd  mo  hiNiaase  sail  (aodjtjm 
chloride)  ia  lit«  other  aalls  of  mJueial  nMs,  a  prflfiipitant  of  uric 
iKid  ftnd  hindeis  its  excretion  from  the  body,  thus  hiiving  a  BJiniUr 
»ct[on  to  that  of  the  mctab  nod  tlie  opposite  fiction  to  that  of 
the  potatooft  juat  mentioned.  Ho  alao  says  ia  the  Laimet^  130tf» 
vol-  L,  p,  40U :  ''My  point  is  that  whcnevpr  cancer  e-cifits  two 
ftt  leaat  of  four  fnotorB  must  bo  prcsi^nt  :  on^?  oF  th«se  is  salt  tn 
some   t»xce*s,   the  otlier   is   d    Ioi'jiI   urit^nt." 

There  uaunot.  T  thjtikt  ln^  a  df>ubl  in  any  of  our  iTiindfl  that 
uric  acid  is  juAt  audi  u  local  irritant,  and  iialt  makee  it  more  of 
ft  local  irritant  by  TetainiDf^  it  in  the  body,  whiJe  pot-ato  inakca 
It  Icps  of  a  local  irritant  by  'eliminating  it  through  the  kidncySt 
hekice  the  results  recorded  by  thiae  obeer^'ers. 

It  ia  my  common  experieoce  that  sodium  chloride  Incr^BseK 
ftrtbrilia  in  thu  rheiimutir  by  li'tainin^  urio  a«id  ;  it  also  incTcasM 
headache  in  the  miguamou^  by  cnuhing  iluctiiations  in  eiort^tion. 

Dr-  Braithwaite  would  Attribute  the  cancer  j^mooff  natives  of 
TndiiX  to  their  eating  salt ;  but  I  should  attribute  it  to  thi^Lr  eotiog 
nf  pul^s,  the  orio  acid  in  which  ia  retained  and  aocamuJated  by 
the   salt. 

Then  Sir  W.  M.  Bnrtka  points  nut  un  nbaervation  of  Mr.  Woore, 
of  the  Middlesex  Hoapital  (eec  B>\iUh  Medical  JottrnaJt  1002,Tol.i., 
p.  71S],  that  "cancer  ia  cmineDtly  a  disease  of  poraons  whose 
previoun  life  had  been  hoalthyj  and  whose  nutritive  vigour  givefi 
them  otherwise  a  prospect  of  long  life/*  Now  it  ia  precisely  the 
vi^rons  who  tend  to  retain  uric  acid,  and  who  will  therefore 
have  mudi  oF  this  hieal  irrilHTit  in  their  tisstiea ;  the  miaeinble  V^ 
and  weakly  and  the  dyapcptJcs^  on  the  contrary,  escfete  it  almost  1 
M  f^at  aa  they  oan  fofm  and  swallow  It,  they  will  tborefore  have  li^fls 
in  their  tiaaues,  and  be  loss  liable  to  cancer. 

Ef^ypt  appears  to  be  another  place  (d  whioh  a  low  cancer 
deAtb-rate  goes  with  a  low  consumption  of  uric-ftcid-contJiicrng 
fooda '  a«  to  the  f^it^ta.  see  Mr,  HogpT  Willibnis  in  the  Britigh 
Mediftd  Jnnrnat.  i903^  vol.  ii„  p,  017  and  compafp  this  with  my 
own  ob«ervnt:on3  on  diet  and  dwcasi^  lu  Coiro  in  chapter  xvij. 

But  to  Tetnin,  my  ex^psriejicr  with  re^fard  to  ^out  of  the  etomooh 
and  intestinoa  haa  been  shared  by  others,  as  I  notice  in  Dr,  Good- 
hart's  work  on  "Ilist^jises  of  Cliildren,"  Ed.  li.,  p.  545,  a  frequent 
Btomaeh-ache  'm  desenhed  as  a  *' feature  of  the  rheumatic  child,'* 
And  he  also  meution^i  that  Dr.  Marshall  uaed  salicylate  of  Lthia  for 
thtA  complaint,   '*  he  thinks  wLth  greal  advanlagc.'*  ^ 
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SpeHking  of  AtomAch-ai^tr  remiDdg  me  tliat  I  Ijave  alao  mjaelf 
ac^D  Hi^ernl  cnflc^  in  which  pHrROUA  who  had  inilul^il  in  some 
exceus  of  aold  driuka  in  tlit  atLmmer,  got  &&  a  rebult  a  more  ur  Icgh 
flOTere  Btomacli-flche,  and  jjocftibly  aome  of  tbefls  cflflce  alao  aro 
really  ^outy  c^ctcrEilgtoa.  th«  uoid  acting  rn  tbc  aaine  way  as  tkc 
drugs    mont.ioiie<l. 

And  again,  Dr.  G,  A.  SutherUnd,  vrritmg  '*  On  aome  Symptonis 
aaaocifltcd  with  the  Urio  Acid  Dlalheeis  in  Childri^n*'  {Erii.  Mftl. 
Jour.,  1892,  vol,  i.,  |i-  85(j),  mcnlioQa  two  caaea  of  inilammflljon 
of  tho  vermiform  flppcudis,  with  marked  tendency  to  recur,  and 
even  auggcaia  that  the  calcuU  found  in  the  vermiform,  jippondix 
arc  composENl  of  uiic  acid  or  oxalic  acid. 

1  am  indebted  lor  tb«  notes  of  the  following  interesting  caae  to 
Dr.  G-  D.  Logan,  of  Ecclefcpbon ;  the  treatment,  whi^ih  he  udopted 
with  f^ucteaa,  having  been  HUggeated  by  my  wrilmga  on  this  sabjeirl. 

"  Calltsd  at  2  a.m.,  en  Ma^L  15,  1895,  to  u  oaoe  in  the  cotmtry. 
and  aekcd  to  bring  morphine  vith  mit.  Found  a  Vkoman,  un- 
married, about  ^-i  years  of  a^c,  aulfering  from  severe  abdominal 
pain  and  retohingr  Had  arrived  tte  previous  day  fiom  Glaago^T 
where  she  tad  been  for  aome  weeks  previously,  more  or  leas  con- 
fined  to  Led   with  similar  symptoms. 

'' Ulnet^a  began  in  January,  1892.  with  s  severe  attaok  of 
diEU^rhcea  wiitch  '  gradually  tumtd  into  dTaeutery,*  aod  ttough 
under  condt«nt  treatment,  ehe  had  never  quite  recovered  from  the 
looseness  of  the  bowela  and  pain.  In  October  of  the  same  year 
fihe  broti>  down  completely,  woa  sent  to  bed,  and  had  a  course 
of  hlL»t.er9  and  iodine  on  the  abdomen,  with  morpliine  injections, 
Aa  this  gave  no  improvemr^nt  Hhe  eaw  a  consullant.  who  aaJd 
tliat  lier  womb  and  appendages  wore  aornial,  tliHt  alin  wae  Buffer- 
ing from  ftome  ncuroiidm.  and  advised  a  course  of  musage-  This 
aho  liod  for  a  month:  sbvh  she  !o!t  ^^orBo  for  it,  and  latterly 
could  not  bear  tho  pain  of  rubbing. 

"For  the  last  three  wei^ks  the  pain  had  been  getting  mole 
severe,  and  she  hofl  vomited  almost  everything  taken.  Stie  nnw 
lequires  two  injections  of  uiorphJa  dally  [gr.  |  eaeli),  and  can  get 
no  rest  or  sleep  without  thcmn  She  had  for  yean  been  iubjee" 
to  severe,  often  '  recurring  nervous  beadochcB.'  She  had  on  one 
occasion  been  conliaed  to  bed  For  &ix  months,  as  the  result  of  a 
ffill  injuring  her  ajiine,  hut  without  any  obvious  losions.  She  i& 
nob  hysterical. 

"On  examination  I  could  find  nothing  abnornird  but  the  ten- 
dcrncae   on   preeeure   all   over  the   lower  part   of  the   abdomen,   her 
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bands    wore    very    t^halcf,     artd    ahc     vve-ti     much    run     di>wii     in 
strength. 

^'  I  thought  it  would  be  a  good  t^sl  caae  for  the  treatment  you 
advise,  espeoially  with  Lh**  inorplijiii'  habit  ah?  lind  developed.  \ 
fit4>pp(fd  Ihu  morphine  at  once,  I  ordered  fomoatHtioiiH  with  bdla- 
doima  for  the  nhdomea.  Soup  and  milk  fcir  di&t,  and  a  mbctuie 
with  aoda  saJicylatc^  nux  vomica  and  ^uctian- 

''  Aitor  the  ficcond  night  she  was  Jtble  to  get  slcop^  though  she 
missed  the  morphine  grimtly,  but  at  the  end  of  a  week  she  did 
not  loiflB  it  at  all.  She  got  six  or  seven  houre'  refri^eliing  sleep 
every   night,   t^nil    thn   putn   nna   mui:h   less. 

*'  In  ten  days  she  was  out  of  Wd,  und  in  thr^ie  weeks  she  vras 
able  to  ^o  out  wnlking.  Had  an  excsUont  appetite,  pain  all  gone, 
bow r^ Is  <]uito  regular,  sleeping  perfectly,  and  since  than  she  h&s 
reniabcd  quite  wull," 

This  is  &n  extremely  interesting  case,  for  it  LlluBtrsteH  bo  com- 
pletely  many  nl  the  poinl-s  I   have  mentioned. 

First  of  all  the  '^nen-oua  hcadathc&'^  which  I  should  have  vciy 
little  doubt  were  due  to  uric  acid,  then  the  di&rrhcra  which  became 
oLroniCt  douhtlosa  with  eoneideriLble  local  irritAtion  in  tho  intee- 
tinea.  On  the  pntt^hes  of  locul  irritation  uratea  were  from  timv 
to  time  concentiat^d,  and  the  treatment  by  morphine,  which  for 
n  linie  cle^re;!  th*'  hlcicd  of  urates,  would  favour  tUpir  action  in 
kei'pin^  up  the  mte,stiiuil  irrltntion*  hence  ahe  got  Etcodiij  worae 
on  the  trentmcnt ;  but  &s  soon  oa  a  drug  wob  given  which  re- 
n^ovod  uric  acid  from  the  body  in  place  of  cnusini;^  its  storage  in 
the  tisanes,  the  whole  thing  cleared  up;  the  trouble  was  due  To 
precipitants  and  rclievod  by  solvents. 

I  TUUi^t  rfkDgrutulati-  Dr.  Logan  on  the  thoughtful  cur^  whii^h 
led  him  to  apply  my  reoBoning  and  suggestions  to  thla  case,  and 
on  the  great  bucccbs  he  obt^tined  when  others  had   failed, 

Sldco  I  first  wrote  on  this  subject,  1  have  seen  and  beard  of 
rjuitc  a  number  of  more  or  Igss  ^milar  intestinal  or  abdoniijial 
pains,  which  were  promptly  relieved  by  tic  administration  of 
sulivylales. 

Tbua  Dr,  Charles  E.  Lockwood,  of  Now  York,  writing  in  1894, 
mentions  the  case  of  a  lady  who  suSared  fiom  pain  and  soroncaa 
m  the  neighbourhood  of  the  ciecum,  and  had  alao  one  of  her 
Irngcr  joints  enlarged,  and  be  reportcfl  that  the  pab  and  soreness 
liegan   to  ]esvv   lier  uTter  the   frrst  dose  of  saliejlat*;. 

Dr.    John    Watj^on,    of    Newbury,    Berk  a.    writing    lu    the    same 
year,    reports   the   ca^e   of   an   old    gentleman    su^criag   irora   very 
30 


46^ 


UhlC    AIM1>— tlHAFTKH   X 


flcvi<To  K^uty  ga^tritifi;  poUeh  aikd  »cKla  with  biamuih  vnte  given 
ior  a  ymck  or  two  with,  very  little  succeas.  aad  then  coming  on 
mj  nrticle  in  tho  Prueiiiwtfef  (previous  reft^rpnte),  h^  was  icdniiod 
tfi  try  aulii^ylate  of  diida  ;  "tb«  efect  was  aimply  mAg:ualt  he  loat 
all  pain  afl^r  taking  the  liist  doBP,  and  liou  bad  none  iaiuveliia 
dyspeptif;  symptoms  huTc  ulmoet  entirely  vaDlslicd  now  after  four 
days'  treatment,   and  tbc  dru^  haa  Lictcd  lilca  a  chjLTm." 

Dr.  B,  Yeo  hoe  written  about  rheumatic  peritvphlitU  in  the 
British  Mediral  Jofirnat,  Ift'U,  vol.  i.,  p.  II81I.  And  1  t'n]M  atten- 
tion to  my  previour^  wTJtinga  in  a  letter  Icr  the  t^ullle  Journal, 
p.  1413.  Intort^ting  cuaca  ci[  appeadLcilia  cured  by  flalicylatea.  are 
recorded  by  Dr,  Brazil  in  the  Britiah  Mcdicai  Journal,  18[I5, 
vol.  L,  p.  il'Li,  ond  Mr,  J.  E.  Frozptr,  in  u  Icttor  to  the  samo 
journal,  p.  I^^t  p<)inl6  out  thut  morpbiDc  may  do  bBrm,  %  tact 
whit'h  ia  also  noticed  bv  Dr  Yeu,  and  it,  1  Uiink,  rn  evidence  in 
Dr.  Logan'fl  interesting  coae,  and  I  ^e  hIsu  in  tbe  Lan4:el^  189G. 
vol.  i,.  p.  G40,  tbe  record  of  li  caae  of  ibi^umatiam  ot  the  orbital 
celluUr  tiaaaes,  followed  lotcr  by  prrifyphlitia,  both  troubles  yield- 
ing to  the  admioifitratiort  oi  aaJicylatcs, 

Further  e^perii^nce  hat5  eoavincud  me  that  tbetie  are  no  iBolaled 
CS.SV&,  and  tbnt  Tnultitudes  of  fibdt>minal  and  pelvic  troubles,  all 
afft^ctifLg  fibre ub  tiBaucd^  and  culled  [reritonitiH,  enteritis,  gastritis. 
evua  perhaps  gaatrii;  ulcer,  aleo  metritis,  perlmetrltla,  celluUtla, 
ovaritis>  Sec  nre,  like  tjpbbtifl,  perityphlitis  and  appendicitis,  nothing 
in  this  world  bnt  unc  acid  imtation  of  fibroua  tiBuuee,  and  tbot  if 
thia  waa  diagnosed  and  properly  treatf-d  many  years  of  euffering 
&nd  numerous  operationfl  would  be  rendr^rcd  unnecessary  :  while<  if 
pveryonK  lived  on  a  uric- acid -free  diet  such  troubles  would  rarely 
or  never  be  ftcea,  or  vrould  only  occur  in  tha  few  and  rare  coaea 
where  they  arc  tbe  direct  result  of  mcohjtmcal  caiiace. 

Did  space  permit  I  could  give  noCce  of  ease  after  oaae  where 
poor  euffcrera  have  had  their  abdomenn  explored,  their  st^machft 
inriaed,  and  various  pelvic  orgBiis  more  or  h&&  rnutilatM  or  re- 
moved,  and,  yet  aft«r  all,  the  yams  continued :  but  tbcae  pains 
jieldijd  at  once  and  perman<^ntly  to  well-dirijcted  treatment  of 
tbe  urb  acid  factor,  which  had  really  boen  ot  the  bottom  of  it  all. 

To  all  Buch  sufierars  I  would  aay,  when  <)0  to  W  gn.  of  bi- 
oarbonate  of  sod*  in  The  twenty-four  bonre  gives  decidt>d  relief 
from  pain,  try  the  more  permanent  effects  of  a  uiic-acid-frM  diet 
before  being  operated  on. 

It  mast  always  be  keftt  in  mind,  however,  that  once  tht 
irtmble   haa   gone    on    to   Buppuratioit    there   is   nothing   for   it   but 
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operfltton,  and  neithei  bllralieB  nor  anything  e^K  will  relieve;  but 
i\m  h  the  roaiilt  of   liaving  the   treatment  till  too  late. 

One  patient  aaked  me,  "if  it  ia  rlieumatisfu,  hov  did  1  get 
oontractioQ  of  the  opeuiiig  of  the  etom^ch  (p/iorua)  V*  I  an- 
HW«r«d«  "In  tha  eibino  w&y  aa  you  ^ot  thickening  tind  oontraotion 
in  youc  right  knoe  Irom  rhQiiraatLBm  in  it." 

A  precisely  simiUr  pathology  explains  chronic  throat  troubJes, 
HA  pharyngitis,  laryngitia,  pnst"nn*)al  catarrh,  with  more  or  leas 
enlargemeot  of  the  cervical  glands,  which  tbv  above- me ntJonetl 
patient  aba  hod. 

Then  I  notice  that  with  regard  to  typhlitia,  colitis,  and  upp^o- 
dicitis,  Sic  F.  Iicvpr  says  {Lantxij  Juno,  iW2]  that  imdigOBtcd 
TealdueB  of  food  ore  an  important  cause ;  but  it  ia,  I  thlnk^ 
ohvLoaa  that  thf^y  are  only  a  part  cause,  for  salicyldti^  or  alkali 
may  cure,  as  wt  sec  in  this  chapter,  aad  yet  neither  tan  remove 
an  undigcatcd  residue. 

Again,  why  do  theeo  inHammationB  en  oHvn  come  on  fit  oight  1 
Why,  alter  expoauro  to  coM,  as  with  raid  and  wet  feet,  why 
arc  they  mada  worse  hy  acids  ?  Why  in  colic  brought  ODj  pt>r- 
haps  in  the  moat  violent  way,  hy  ociid  fruit  or  an  actd  drink, 
when   iheie  are   perhaps  uo  undigested  food  reaiducs  at  all? 

The  answer  ia,  £  think,  that  undigested  food  tcsidnea  ore  but 
one  part  of  tho  caiiaatton,  and  they  but  act  hy  bringing  about 
th<>  Jooal  precipitation  of  the  real  cauao,  namely^  uric  add- 
All  the  above  troubles  are  really  gout  of  the  fibrous  tissuefl 
of  the  iDtestiQcg,  which  when  it  is  slight  causes  merely  irregular 
muscultir  contractions  (colic),  wheu  more  aeverc.  inflammation  of 
the  fibrous  walla  of  the  intestine  spreading  eventually  to  the  peri- 
toneum;  jufit  as  m  tho  coao  of  the  heart  wo  get  cndo-,  myo-  and 
pericarditis  aa  the  reault  of  similar  urate  irritation  (rheumatism] 
(bm  chapter   xvi,). 

And  this  pathology  cnabloa  (is  to  explain  all  i.he  facts  icsteed 
of  merelj  a  part  of  them  ;  alkalies  or  eallcylates  core  by  icmoviug 
the  urate  jiiet  ah  io  rheumatism  of  the  heart ;  they  do  not  remove 
the  undigested  food  residues,  but  thceo  arc  of  little  conpoquonce 
when  thtfre  ia  no  mate  to  be  precipitated  by  thepi,  and  when  this  urate 
can  no  longer  act  as  a  uric  acid  filter.  Such  uodlgpsted  food  residuea 
merely  cause  a  little  local  irritation,  but  in  a  gouty  aubject  all  local 
iiritalaon  entails  a  precipitation  of  urate,  and  so  lighte  up  a  progrea- 
aivQ  irritation,  going  on  to  inllammation- 

A  Bubjcet  who  i3  pretty  free  from  uric  acid  may  have  tho 
Aamft  local  irritation  froro   undigested   food    rMiduen   without  iny 
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diueaBe  iollowiDfi.  Agaia,  two  ruea  nifty  dtlnk  the  anjne  vrins  or 
cider,  or  eat  the  Maw  acid  fruit ;  one  geU  ihjUc*  the  oihGt  dotn  not ; 
and  tKat  ODe  gcl«  colic  who  hfld  moat  uric  jLcid  in  hia  blood  &t  the 
time  ho  took  tbc  acid.  Hence  the  tlsngcr  of  taking  thrav  things 
when  hot  und  fuligucd.  For  heat  bad  fatigue  bring  excess  of  uric  Add 
into  thf?  blood. 

Again,  a  in^n  who  hati  auca  liad  colic  or  apjwndicitui  tH  always 
more  liable  to  get  it  again  than  one  who  ban  not  had  it,  juat  a* 
a  mfin  who  ban  once  htui  gout  in  hia  big  toe  ia  liable  afterwurdii 
to  have  an  attflck  from,  eligbtcr  and  aUgktcr  causca  (ace  uric  acid 
filter  Qxpcnmc&t6,  p,  177).  Here  a^in  la  the  dnngor  of  cxpo«iti^ 
the  abdomen  to  eold  winds,  or  taking  cold  drinks  when  hot  and 
fatigued,  (or  tbe  uric  iKxd  which  ht  plentiful  in  (he  blood  ia  pr^' 
dpitat«d   locally   by   the   cold   causing   colic   or   inHamnijif'Wn, 

Tbia  also  e:cplai[Lfi  why  a  mou  who  has  sulTi^r^  from  these  thiu^a 
is  ELCVcTtbcleai^  i]uite  immune  cither  to  cold  or  ai^ida  when  he  is 
taking  a  coureo  of  ealicylatee,  or  haa  enough  nltaJi  in  Iuf)  blnod 
to  mrike   bis   urine   alkaline. 

If  he  is  only  taking  a  little  alkali  he  in  more  liable  to  suffer 
from  ijkcida  and  cold  than  ever,  for  there  is  plua  uric  Acid  ill  Im 
blood,  and  theae  can  precipitate  it;  but  if  he  has  enougb  to 
make  bi»  unn^  alkblin?,  the  Alkali  overcomes  the  cold  and  the 
aoid^   and   no   harm   results, 

Tbc  puthology  of  colio  is  juat  the  same;  any  acid  fiuit  may 
cauRe  flntuIi^ncQ  and  colic  in  a  pen^un  with  som?  plua  uric  acid  in 
his  blood,  btit  it  will  not  do  bo  if  he  baa  plenty  of  alkah  or  sali- 
cylate  to   hold   ii   in   solution. 

Urio  acid  pathology  espluins  all  thcat*  facto,  m«re  locnl  irrita- 
tion  from   food   rosiduf^tt   clearly   will   nut   do   bo. 

If  in  any  ca^  a  uric  acid  solvent  relievce,  but  if  neverthel^sa 
the  tJouble  tenda  to  recur  each  time  the  solvent  ia  left  off.  th«re  is 
probably  some  undigested  residue,  which  should  be  r'uept  out  by 
n  dose  of  cl.  riciui. 

In  juat  the  eame  way  urio  ouid  patholo^  eaablefi  tu  to  bindfi- 
atand  the  obflervalion  made  by  Lepino*  of  Lyons,  that  opium 
often  incr^asprt  stom&cb  pain^  as  it  causes  excpfi^ive  acidity  and 
excpssivc  aKcretiuD  of  gastric  juice.  Opium,  as  we  have  smu  in 
pieviouH  chaptcra,  increases  not  only  the  gastric  juice  but  also 
the  urine,  the  water  from  the  lurgs.  and  probably  all  the  other 
aecretione  ol   the  body.    Thus  Lupine  found   tb&t  tho    pain    was 
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relieved  by  lar^s  dosea  of  aodiLira  bicArbcrnate,  wkiob  would  diminish 
the  andity  of  th«  gaetric  juice,  nnd  also  dimini»]i  ita  quantity 
ft«  veU  aa  tliat  of  ?ll  thtr  other  Recreations,  and  thut  the  paiQ 
WAK  al&o  ri^lWed  by  utropin^  vrhich  ha^  &n  nation  e^Actly  the 
irvirrfle  of  thnt  of  oj>mia  ;  Urn  opium  here  act^d  aa  a  precipitaDt  of 
urir  acid,  the  flikali  aud  t*ic  atiopine  as  aolvenla. 

Duignnsis  of  the  dyspcpaia,  which  ia  due  to  collftmltt.  dcpeadu 
rather  on  the  eymptome  which  accompany  it,  than  on  its  own 
special  chainctera,  And  where  dyE|>«paLa  <>?eLirB  m  rGUtiati  uith 
hi^h  blood  prpjLsiirp,  alow  irnpillflry  reilui,  headache,  HtB,  oi  mental 
depreBAtoa,  asthma,  Huynnud^s  dineaae,  paroxysmal  h»itioy;lob]aiiHa, 
or  BrigUt^s  dbt\aac,  or  dli^nifilea  with  gout  or  rheumatjani,  as  ia 
the  case  mentioned  io  chapter  viii.,  there  is  a  strong  prcBumptioQ 
that  coliirmifl  is  at  Jeoet  one  of  the  f;»ctora  in  its  ctiUBBlion  ftTid 
oontinuanoc,  Thea  it  will  impro\^  on  dfuga  or  diet  that  eloac  the 
blood  of  uric  add^  and  will  be  made  woise  by  adminifltrDtion  of 
urates  [ftee  ligs.   25  to  2U). 

In  the  aame  way  gout  of  tlie  intealLnea  js  to  he  dia^noeed 
from  it6  relation  to  Hie  taking  of  mcUU  and  drugs  whjch^  under 
other  circumstaapeH,  might  caunfi  gout  of  a  joint,  ab  tncrcurj",  or 
bad  ;  oi  the  cSccts  o£  acids,  acid  ealta,  cold,  ^c.j  aa  in  the  c&eea 
mentioaed. 

The  indieafion  for  treatment  in  Uie  cast^  of  the  dyfipepsio  ia  to 
keep  rJie  Viluod  iree  irom  an  excess  of  uric  acid.  !n  [he  cane  ol 
gout  of  (he  intestine*  it  ia  to  remove  the  ur&te  from  the  irritated 
pert   »B   rjnickly   aa  possible   by   meana  of  aalLcylatc  of   aoda. 

But  in  both  oocditions  salicyhkte^  are  oxtromeJy  useful,  aud  [ 
DOW  often  find  myself  adding  them  on  to  biamnth  iu  condition* 
where  I  should  previously  have  p;iven  the  latter  alone. 

The  treatment  of  n  hilioiih  attrt/^k  in  the  samu  i^  that  cif 
migraine,  iii^t  uleoT  the  blood  of  uric  acid,  and  then  give  a  couibi: 
of  salicylates  to  carry  it  out  of  the  body, 

Voxit  may  abo  aJ7?Gt  other  fibroua  biasuoa  dlmoftt  within  touch 
of  the  caecum,  such  a»  thosf?  uhich  surround  and  support  the 
pvlvie  organs  of  the  female,  and  salicylalE*  of  soda  ,'Jhould  not  be 
nvgleci^d  whfirti  inflammation  of  ^urh  tivHueh  w^eurs  in  a  pd^tletLt 
who  hoa  other  evideniiea  ol  ^^out  or  rhoumatism,  or  oaly  a  family 
history  of  thiwi- ;  and  what  hrt^  alreftdy  been  said  in  ihJB  and 
the  previoui*  obaptrir  about  gout  of  othiit  aimUar  tihrous  tiMues 
should   be   kept  in   mind. 

Tlicn  in  lh«  Ictfcet.  HKU,  Derember  l&.  tli«ro  ia  an  inl«*tasting 
liOt«   of   a   oaae   of  appendicitis,   in   which   *'  on   the   third   d^y  the 
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l>owel  a^mptoms  suddcnlj  ocaflcd,  and  well- marked  ftrtliritis  of 
both  knt;e  jtiints  took  their  place,"  li  all  the  troublo  bad  been 
in  joints,  we  Hhould  havo  said  this  was  a  woll-marked  attack 
of  rheumatism  with  migrjition  irom  joint  to  joint  ;  wliy  sKoutd 
we  say  anything  eke  het^atisa  tliti  Hbrous  tiiSBUuH  first  tilTcctod 
were  those  of  the  ca^cuni  or  ^hpptndix  ?  In  cliapter  xvil.  1  Imvei 
recordod  a  similar  migratioQ  from  the  mtcetlaca  to  the  broEchi, 
or  vice  versd   In  m^   ovni  caoo. 

I  think  alao  that  gout  may  account  for  Irritatron  in  the  tibrona 
tisBueB  of  one  other  import'ttnt  organ  in  the  abdomen,  namely,  ihi^ 
liver,  foi  not  only  bavs  I  hoLicikI  thrtt  more  or  less  Aevete  pain  in 
the  hepatic  region  is  often  promptly  relieved  by  salicylatca.  though 
this  may  have  been  oolic  and  not  hepatitis;  but  in  a  cu^  undar 
my  oare  at  the  Metropolitan  HoBpital,  a  man  with  several  abscosBDe 
in  the  liver  about  the  vixe  of  a  walnut  (as  found  at  the  peat 
mortem),  unlioylutea  very  decidedly  reli*?ved  his  pains  and  reduced 
the  temperature,  thus  again  directing  my  attention  to  the  mattfir. 

At  the  pout  mortem  ou  the  above  cose  do  suppuration  was 
found  else v~ here  in  the  ubdomcn,  and  no  deHnitc  caUBc  lor  the 
abaoessea ;  and  1  notics  that  Mr.  H.  J.  ^Varing^  in  kifl  Erasmus 
Wilson  Lectures  at  the  Boyal  College  of  Surgeons,  as  published  in 
the  Lancet^  18'JS,  vol.  i.,  p.  tilil,  sayB  that  in  Dr.  fCorman  Hooie's 
table  of  thirty-two  fatjil  oases  of  nbacBsa  in  the  liver  "  Ave  wera 
apparently  primary  in  the  liver  {no  definite  cause  being  dia- 
covcrable|." 

1  also  remember  to  have  ^en  similar  pains  itpparontly  in  the 
liver  deddodly  relieved  by  large  doses  of  bicarbonate  of  soda, 
which   may   have  acted  as   the  salicylate  did. 

In  thi!4  t:unnection  nlso  we  must  bear  in  mind  that  the  liver  ia 
one  of  the  ctgans  whioh^  according  to  Sir  A-  Garrod.  han  a  dimin- 
iflhcd   alkfllinity  and   in   which   uric   acid  is   therefore  retained. 

And  it  follows  that  nH  introduced  uiic  i^cid  being  absorbed 
from  the  gastTo-int«stinal  canal  into  the  portal  cireulation,  must 
pass  through  the  liver  before  it  ciin  get  into  ilip  general  eir- 
culatLun. 

And  when  tbe  alkalinity  ol  the  liver  lb  considefally  redLced,  as 
at  a  lime  of  cxtcneivc  niCrngenous  melaboiiam  with  large  Foima- 
tton  of  urea  and  of  the  acid  products  of  sulphur  and  pLo^^phorua 
previously  mvutioned,  it  seems  probable  tbal  aU  or  nearly  all  the 
introduced  uric  acid  may  fail  to  poas  through  the  liver,  and  be 
retAJned   there,  forming  a  temporary   uric  ucid  filter. 

And  this  gives  a  good  explanation  of  what  we  find   in   nature, 
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for  if  Ip  having  a  plontifal  supply  of  alk&liae  saltA  in  my  food  and 
blood,  bwbIIow  some  uTrc  m:\d  it  ivill  inoAlily  hu  found  in  my  urine 
witLia  tliG  twvnty-foui  bours  in  vrbl<;lt  it  wim  Hwallowed,  uauslng  a 
riflo  in  cxcretioo;  but  if  i\it  a&me  amount  of  uric  acid  10  awal- 
[owed  by  a  mGflt-Gnt«r  wttli  bie  h^^h  urea  and  acidity  there  may 
be  little  or  no  riao  in  tbc  oxctctjon  in  hid  urino  for  aomo  days 
aft«r  the  dose.  Meanwhile  thi?  nbsorbed  uric  acid  pr<>bably  re- 
maina  iti  bih  liver,  tind  if  a  liirge  <|unntilj  ia  tbus  retained  it  may 
give  rise,  juat  aa  in  other  tissuefi.  to  considcmble  irrllatioa.  byper- 
tropby,  congestion  and  absceas  ot  ctrrhosio.  according  to  times  and 
otTcumatancca  that  condition  it^  stay  and  other  electa. 

Wc  can  now  floo  tbot  uiit;  acid  may  not  morcly  produce  coDgee- 
ticn  of  the  liver  indirectly  through  the  venous  hyperemia  of  an 
overburdened  heart  working  against  high  pressure  in  the  arterial 
systemfl  (aee  chap,  xiv.)  -  but  may  alno  directly  cause  irritation, 
oongeation  and  hypertrophy,  running  on  in  aome  cases  to  cirrhosis 
on  the  one  hand  or  ebsceas  on  the  other,  and  may  act  on  the 
fibrous  tJBBui>a  uf  the  livm  just  as  it  does  on  hbroiiS  tiasaes  in 
other  parta  of  the  body. 

And  I  now  cease  to  wonder  that  in  old  fiesh-eating  days  my 
hepatic   mgion   was  au   i^uoaUnt  a    Tncus  for  pain  or  diHOuraFort. 

In  thobc  who  go  in  for  lUc  meat  and  hot  water  cure  of  gout 
or  gouty  dyapepaia,  the  blood  in  kept  deal  of  uric  acid  by  the 
high  eciditj ;  and  all  the  uric  acid  introduced  is  no  doubt  re- 
tained in  the  liver  and  spleen,  so  far  as  theS3  long-auffertng  organa 
oan  find  room  for  it;  but  that  thia  can  be  continued  indefinitely 
without  more  or  less  serious  injury  to  these  organs,  T  am  not 
prepared  to  believe, 

ind  it  la  at  leoat  possible  that  wines  and  spirits  may  produce 
jvil  vStvoia  on  the  liver  eo  t;ommonly  credited  to  tbcm  to  a 
large  extent  indirectly  through  their  effects  on  aeidi^  and  the 
solubility  of  uric  acid. 

Tt  is  <]U]te  an  old  and  respectable  idea  that  gout  and  urio 
acid  urigiuuted  in  some  defective  fiinrtioniug  of  the  liver,  but  so 
far  DS  I  c-an  sec,  it  bae  uo  single  patticle  of  foot  fur  ita  founda' 
tifxa.  Not  only  have  all  my  [ivfrr  troubles  cleefed  up  as  1  got 
clear  of  excess  of  uric  acid,  but  every  aingJo  dru^  that  has  ever 
been  found  useful  in  these  liver  condilionft  either  cleais  tfae  blood 
of  uric  aeid  quickly  like  mercury,  or  more  eloftly  by  eliminating 
it  us  the  solvents,  bJuirbonate  or  Midkiylate  of  soda;  and  all  ths 
signs  and  nyniptoms  that  have  been  supposed  to  point  to  liveriab- 
ncss.  sluggieh  or  torpid  liver,  arc  nothing  more  than  tbe  congestion 
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due  BitheT  to  the  direot  irritant  effects  of  urio  acid  on  the  one 
tiADd,  or  to  the  slow  mnd  defective  clrcuLaUoa  oF  coUsniiB  on 
the  other  ;  and  the  finAl  proof  of  this  is  that  all  such  trembles 
clear  up  and  remain  absi^nt  whi^n  the  hahit  of  swaLlowing  uonEioos 
Biirj  uric  aoid  has  bften  given  up  for  ctghteen  mouths  to  two 
)*tiaTs,  Whon  peopk  knew  nothino;  either  about  utii^  acid  or  il« 
eflHSlH  on  the  capillary  riroulfttina  thuy  uaLurally  flew  lo  tht' 
unknoHTi  action  of  the  eh^tvp  cei^tnes  to  account  for  migraiae,  and 
to  the  filmosb  pquallT  uokoown  action  of  the  livpr  to  acr-onnt  for 
the  formatioti  of  uric  acid  Jlut  all  thjtt  iei  now  a  mere  phantom 
hypoth^stfi,  without  facta  behind  it,  end  both  tioubl?«  can  be 
eomplctply  prevented  by  k^iepiQ^  ucie  icid  outside  the  body,  yet 
if  I'hey  w?re  due  Co  the  formAtion  of  urie  acid  inside  the  body 
it  would  be  impoAsible  to  prevent  them.  Rut,  fortunately,  prc- 
fooljoii  can  indeed  he  effixited  by  ttn^onc,  and  becomes  Tisible  to 
all  in  the  ohaogc  of  the  capilli^ry  tinmlatlon  and  blood  cfiloutii^^ 
With  regard  to  the  posaibb  direct  causation  by  uric  at^id  of  wbit 
W  eallod  hepatic  colic,  it  \b  interesting  to  notice  that  Hu^hard 
{Britiiih  Medii-al  Jorjrnal,  IHOI,  vol.  ii.,  p.  l.l)  ha-i  found  aiilieylalc 
£if  in'^lhyl  a  useful  adjunct  to  other  nolvt-nta,  and  I  had  mywlf 
ua&d  Urge  Uo^ea  of  bicurbouatt^  of  »adA  in  suuh  c»em  long  before 
1  knew  anything  About  ita  action  a&  a  solvent  of  utio  acid.  Then 
my  ooUcaguo,  Ih.  0.  0.  Kawthorntr,  ho^  a  moot  intorcatin^  paper 
in  the  British  Medktil  Jonrnol.  lyOi,  vol  i..  p,  628,  which  he 
condudea  with  these  words :  '*  ft  aeoaia,  thoroforc,  that  oirrbo«ia  of 
the  liver,  even  when  of  th?  fltniphic  or  multilobular  type,  must 
be  added  to  the  numerotit^  clinical  events  capable  of  j^roducing 
cotxaiderable  and  indelinitely  prolonged  pyrFsin  bv  a.  method  tu 
icy   of  unknown   nature.'* 

I  quite  agrea  with  him  ai*  to  rhc  cliniGal  obMrvation  of  hcte, 
hut  I  w^^uld  suggest  that  thi?  unknown  aircncy  i»  dimply  that 
ffhieh  is  in  action  in  gout  or  rheumatism  of  other  fibrous  tisf^nes 
of  Lhi^  body,  and  In  quite  a  number  of  [laaes  it  ean  he  relieved, 
juat  &B  in  gout  cf  other  tiaauea.  by  the  uae  of  aolvcnta  of  utio 
acid.  In  this  chapter  ii^ain  we  arc  dealing  with  ;fout  of  the 
inteatinefl,  a  preoipitation  dieeasc.  and  dy^pepaia,  which  is  a  col- 
iomic  diflense,  and  due  to  shDw  and  def^ive  drculation  in  the 
stomach,  liver  Ae.  hut  dvspr^pm  inny  also  bi>  due  to  slight 
local  precipitation,  ftud  the  only  rule  1  tiac  use  in  trealroemt  is 
that  troublea  made  worw  by  precipiunts  are  reliGved  by  oclveote 
and  vice  vtrsd,  A  dyspepairt  madr*  worse  by  ucid  or  cold  will  be 
relieved  by  solvcatfi.     A  dyspepsia  asaociatcd   with  ooUiomia,  hei*d- 
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acbe  trad  aubnoimal  tomperature  wU!  be  relieved  by  prf^ipitanU 
tis  acida  and  toaio* ;  but  then  it  is  wortb  wLile  to  remember  that 
precipltatioa  troubles  may  be  produced  aa  the  colliemic  troubli^  are 

OUMd, 

The  treatmuat  of  iiif«stiiml  putrefaction  is  much  the  srtrae  as 
that  of  the,  migraine  or  epilt^psj  which  it  aocompaniea,  rnd  those 
who  oie  ftpecitfcllj  ioterctitofl  iti  thia  mattsr  will  fiud  au  abatroct 
by  the  author  in  Biain.  SirptemheJ'i  1^')'/,  on  inteatiual  putrefao- 
tioa  ia  oertain  Q^uios'ra. 

It  IB  a  h,ct  of  uo  little  iator^al  fh»t  salioyUte  of  eoda  ivhicb 
cures  all  thtrae  inf<»stinal  paina  and  <;olir9  will  undor  rjerUip  condi- 
tioDH  mit  oTily  fiiil  to  cuiv  tbem^  but  will  evi<ii  prudki4^e  tht?m 
when  not  otherwise  present-  And  these  condiiions  »fe  exactly  thti 
same  oa  those  io  whiob  it  also  fiiifa  to  curt;  rhr^umatiam^  or  may 
GVeti,  tu  we  ahnll  see  in  chiipt^jr  svi.  and  lii^-  71.  make  the  pains 
wofse  and  Taisu  the  tempepftture. 

Now  Balicylfltea  aet  beat  in  oolio.  juat  as  m  rheumfltiam,  when 
the  troublt'  Is  aciiie  and  liceompunied  by^  fever;  they  niao  act 
Leat  In  the  evcaiit^  and  early  Kour:)  of  the  night,  and  least  well 
in  the  morning  houis.  and  in  these  raominc  hours  people  who 
ate  tukiDg  sdlicylatcti  for  quite  difTerent  troubles  may  eomplain  of 
some  very  decided  colieky  pains. 

And    tUeae    colicky    pains    while    taking    salteylat'ts    hiive    these 
further  inteTOStifig  eharacttriflticK  that  they   are  worse   while   warm. 
in   bnd.    and    are   made   better   by    getting    up   and    having   a   cold 
hath  {sec  also  dcaurlption  of  flg^   71). 

Bat  we  hi>vc  aeen  that  the  cohc  produced  by  urates  alone 
without  salicylfllta  ia  made  worse  by  cold  and  improved  by  heat, 
and  the  pains  of  iheumiittam  arcn  apart  from  enlicjEates.  made 
better  by  heat  and  worse  by  cold  ;  but  undtsr  salicyUtaa  tJiey  aie 
made  better  by  cold  and  worse  by  beat,  as  we  aball  aee  in 
iihapt'.'r   xvi. 

We  shftU  tliere  aIbo  bee  that  external  warmth  acta  like  n  dose 
of  alkali,  and  inorfiaaee  the  alkalinity  of  the  blood,  and  aUo  that 
aalicylatce  ftot  beat  when  thi-  ulkflUnity  of  th*-.  blood  i^  low,  and 
may  not  act  at  »l],  or  even  do   haim,   wh'^n  it  is   high. 

And  the  fact  that  auch  eolic;  in  mode  better  by  warmth  apart 
from  aalirylftte,  and  worw  bv  warmth  conjoinf^d  with  sahVylatea, 
ahowH  that  it  is  alisolutely  dependent  upon  the  solubility  of  uric 
acid  in  the  blood,  und  Ja  mude  worse  by  anything  which  intcrfercn 
with  that  Bolubility,  and   b^'ttnr   hy   ftTi>'thing  which  nida  it. 

rfow,   apart   from   aaliuylattis,   external   nwrmth   raiaes   the   alka- 
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Imity  of  the  blood  and  iDcreosea  the  aolubtlitj  of  uric  auid.  it 
theiefoie  doe^  good  in  colic;  but  when  «alioyl&tes  &7e  m  orcuU- 
tion,  wurmthp  which  raises  the  tdkalinit?  of  the  blood,  biadcra  th« 
B0lv«[it  actio Q  of  fhese  ^ubecaa'^i^B  for  uric  acid,  &nd  t]iQrefor« 
mjike*   the   oolia   worae.  | 

1  wrll  not  go  tcitc  thb  matter  further  hure.  uicept  to  point  out 
Lt«  bearitLg  on  treutnieat,  but  raust  refer  to  what  I  have  already 
said  ia  chApt«i  ii.  on  tig.  6,  and  in  chapter  ix.  and  aball  have 
to  flav  in  chepter  rvi. 

Now  it  IP  obvious  that  if  ^alicvlatea  ox^  not  good  Bolvecte  ot 
uric  acid  when  the  alVfllinJty  nf  thi?  blood  in  hiph^  thoy  m.'f'  fail 
to  rplicve  oolic,  sudi  aa  that  produced  by  It^aJ,  whi^n  it  baa  lasted 
some  time,  mjd  has  rioiiMv^ucntly  prpally  lowered  urea  and  aoidity 
of  uritu*.  ftnd  ittispd  to  a  ccrreBponding  extent  th^  alkalinity  of 
the  blood,  uud  thct  in  atieh  uondjtioo^  their  action  will  t>e  aided 
bv  niviag  th^m  n'ith  ammonia,  wbiob  riiis»^B  ttm  acidity  of  tho 
urine,  or  in  alternate  do*M  with  acids  or  salta,  which  raise  th*- 
acidity. 

It  followu  abo  that  when  we  arc  iryinji  to  cure  colio  with  aall- 
cylfttea.  find  have  got  the  pt*tienta  well  under  their  inllaence,  wc 
must  not  f^o  on  wilb  tho  afjpJicatioiL  of  hot  poultices  or  fomenta- 
lions  To  the  eeat  of  pain. 

Much  mofe  also  does  it  follow  that  wo  must  nevpr  eTjii?ct  tlia 
heat  uclioi]  of  fiulieylaliM  in  i-tMc,  or  for  that  matter,  in  rheuma- 
tum  eithor,  if  we  poniat  i&  giviJtg  them  along  with  the  elkalina 
daltti  of  potash  or  Hoda,  and  indeed  tbc  aatiafcctory  aotiou  of  seli- 
oylate?"  in  acute  rheumatiem  and  their  veiy  doubtful  benefit  in  the 
chronic  diaeuae  ia  probably  entirely  due  to  tbe  different  reaction  of 
the  blood  in  these  two  conditiona. 

Ah  reg»ri]d  the  tiuatment  of  typhlitis  or  appendicitis  in  caaea 
where  auppuratiou  haa  not  already  taken  place,  1  always  give 
Fta1icylnt';s  ^  for  arthritic  and  JLidge  by  tbe  re«<ulta, 

Tlio  boat  way  lo  diy  this  is  to  give  subLylpte  or  ftapirin  inu^h 
no  for  acute  rheumatism,  and  to  apply  a  local  ivobag  or  cold  in 
clhor  farm,  and  pcrhap*i  Riilieykte  of  methyl  or  asllcylatt*  ointment 
under  it  (u^  lor  pnifurrunaiOH  ^nd  Hi  h'uat  under  no  cin^UEnistanrefl 
lo  luu   local  heet   uuLesa   wo  wish   tbe  aalioylatea  to  do  barm. 

If  thf  dmg  dcurly  cojitTob  iht;  pain  and  temperature  and 
trpi^nta  this  rcjjult  on  any  ehgbt  bi^  of  a  subsequent  relapse,  [ 
i^vi^  the  patient  to  go  on  taking  This  drug  for  some  time^  ftml 
^  tifiep  it  eonsinntly  at  hand  in  cane  of  need,  nnd  theD  to  sWly 
^}l^  diet  ao  aa  Ui  i^Wi    tliQ  body  and  blood  of  all  eKUcaa  of  urlti 
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Bub  if  diet  Gftimot  te  altered  tiiej  are  almoflt  certain  to  h^ve 
A  rclapAe  (for  gout  here  as  in  other  pdrts  tecds  to  go  on  recuiria^ 
in  the  affected  tiesuosT  wliich  continuo  to  act  tho  part  of  the? 
uric  acid  filter),  end  they  had  better  tLrrauge  t*^  have  the  appendk 
rsDLOVed  hb  the  ^furgeons  advice,  though  I  am  not  surprised  to  see 
Erom  a  statement  in  the  Lancfi.  1900,  vol.  i..  p.  flifi,  that  even 
this  does  Dot  always  put  uD  cud  to  tho  trouble  ;  for  if  auj  of  the 
irritated  tibroua  tisfiues  are  left  the  gout  will  recur,  and  those  who 
aro  fall  of  uratCH  may  li^vu  ^t  in  other  parts  of  thi^  intcstiaoB  or 
in  the  atooiach;  and  no  nna,  I  tbinJ:,  now  rtmovea  the  gr^nt  toe 
foT  gout,  Whua  Bijppurafion  haw  taken  place,  aalicylfltes  and  dif-t 
ftre  too  late,  and  th>4  pationt  mjpt  be  treated  on  ordinary  Murgjcal 
principle-^  foe  th**   local  troublef*. 

In  the  dyppspaia  and  dfight^  coficky  ptiina  produced  by  urates 
or  by  urates  and  talicylatta  together,  thera  ia  gonofaliy  a  little  rioti 
ol  temperature,  aay  to  99"  or  lOCT,  and  I  have  several  times 
noticed  iu  children  who  are  taidog  salicylates  for  a  cold  perhaps^ 
that  the  tc^iperaturo  ja  often  raiacd  to  tiiia  exieiit  in  the  early 
morning  bourfif  but  falls  to  uormai  when  the  drug  is  left  off;  ao 
doubt  in  these  caaea  Balicylaten  and  alkaliea  are  causing  in  the 
morning  hoiira,  when  their  actione  claah,  eomo  little  gouty  irrita- 
tion somewhere  which  HufBccB  to  raise  the  temperature  to  this 
extent. 

With  regard  to  the  c^uHe  ami  cure  of  gcmt  of  t,he  int^atines 
by  diet,  there  is  an  ioteresting  note  in  the  Epitome  of  the  BritM 
Medical  Jounial,  1001.  voL  i,,  p.  05,  on  a  i^ommunication  from 
the  physician  to  the  Ficnch  legation  at  I'ekin^  who  points  out  the 
rarity  of  appondiciliB  among  the  Chinoae,  and  the  nhsence  ol  meet 
from  their  diet,  Credit  ia  given  to  the  diet  for  Ueeping  the  bowels 
open;  but  I  should  conuidt^r  Ihal  in  relative  freedom  from  uriu 
acid  it  had   a  HtOl   more   iinpoitant   quality. 
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CHAPTER  XI, 


R&VNACD'b   DtfiB&9E- 


JuET  Afl  wc  liiVG  seoD  in  the  previous  chapter,  th^t  the  dvtec- 
tive  circuloCioQ  in  tho  |<&9tro-ititcatimi1  mucouB  mcmbrnnee  pro- 
duoed  hy  uric  acid  may  account  for  many  of  the  phenomena  of 
dyap^paia,  1  thinlt  that  theto  is  good  re&Kon  to  fkplieve  thut  the 
dcEectivc  nir<juldtion  iji  the  fikin  ami  uxtrcmitief  similarly  produced, 
will  accttunt   lot   the   prcrductioD   of   RapiAud'e  di^fiasdi 

Tlie  dpfeotive  eircuEation  ia  indeod  common  to  the  whole  body, 
but  The  flkin  and  e.vtrcmitiea  ate  ppcciallv  afocted,  bocauso,  aa 
Rajnamj  poinU  out,  tbey  are  the  parta  of  the  body  which  ate 
moat  exposed  to  lose  of  Femperuturi?.  and  becaua^,  as  we  have 
fipcn  in  cbipter  v.,  (^old  it;  itaelf  a  powtTful  contributing  fnctor  ia 
the  cau»alioa  of  uollieuiiH,  und  the  cstieiniti^-a  again  have  a  larger 
eurfocc*  iu  proportion  to  hulk,  than  any  other  part  of  the  body- 
It  may  bo  said  theii  that  Raynaud  in  hia  ^^  Thesis,"  publiah^d 
in  ISti:^,  attributed  the  local  asphyst-ia  tnd  symmetrical  gangrene 
of  the  oxtremitiM  which  he  doacribed,  to  a  spusmodic  contraction 
of  cdpillary   VftftHel,*, 

Ho  acknowledged  that  tliis  tiiigll  li«  a  geaeral  condilioc.  affect- 
lag  the  ves^la  all  over  the  body  at  the  aamo  time,  but  producing 
nerious  effects  only  in  the  extremities^  bcoauBc  theoc  are  the  por- 
tions of  the  body  whieli  have  moat  surface  in  proportion  to  bulk, 
and  therefore  most  cjuickly  lose  Ihcir  heat  by  conduction  and 
radiation,  and  moAt  early  become  cooled  down  helov  the  poiiit  at 
whidi  the  life  of  the  tJ^tuea  can  be  continued  ["  Theais,"  p-  IGO). 
He  obaetvcd  that  at  tlie  time  uf  ao  uttack  of  asphyxia  or  gangrene 
of  the  GJitrcDiitie6,  tlie  «kin  w»  evorywhore  oold  and  pale,  and  a 
case  of  whieh  1  shall  presently  ^\vn  notes  ahowE.  T  Ihink.  that  the 
^emporaturp  of  the  body  at  q  dUtanee  from  the  seia  of  uttack 
falU  at  the  time  nf  en  attack,  and  tms  again  as  It  passes  off; 
bear  in   mind   alw   fig,   5. 
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I  shall  also  point  out  that  thcro  ie  fipod  rv&tion  to  believe  tb&t 
tb*  vewels  of  the  kidney  aro  obfflmctfd  at  the  rtame  time  wilh 
those  of  the  skin,  and  Rjiynitud  himself  mentions  the  ^igca  of 
thifl  vrithout  uwli^retaadiog  ihi-ir  import;  und  there  is  hIho,  as  we 
hftVd  9&exi,  some  reason  bo  believe  that  the  vestieis  in  the  brWJi> 
lun^,   and   other   VL-Kt^m   i^re   in   a   aitoiUr   aondition. 

Raynaud  himseli,  however,  givea  no  good  ot  aati^faotory  reason 
why  the  arterioles  and  oapilhiriea  should  bo  nJTccled  by  this  Bpas- 
modb  conttaef'ioD  ;  it  is  ttue,  hi.^  remarks,  that  it  is  often  met  with 
io  Dervoua  people.  »nd  in  those  who  suffer  from  hyflferia,  epilepsy, 
Ac.;  but  wh&t  Jntliieiio^  he  nttributes  to  the  nervous  system  in 
producing  theftc  phenomena  ill!   over  the  body  \a  not  very  clear. 

At  thia  point  £  think  that  my  reaearchco  oome  in,  end  I  have 
Huggi^flted  tWat  the  veasela  arc  contracted  or  obflttucled  owing  to 
tli«  preA«Tice  of  urie  Acid  in  the  cliculation  [Bri^-ish  Medical  J ournci ^ 
February,  IftSll.  p.  lUl).  And  thJH  obBtruetion  we  Dan  now  meaaure 
with  i^reaL  aturufExcy  jind,  am  hus  been  aeen  in  chapter  v.,  it  was 
Raynaud's  obflervation  thiit  led  me  to  mesBurc  it  in  the  skin. 

I  will  now  give  notcii  of  eoiuc  caaeB»  and  will  then  diecuBs 
Itaynaud^a   eAsoa   and   argument«. 

Margaret  C-,  aged  -i  years,  came  among  my  out-patlentfi  Sep- 
tember 1^,  188^1.  Har  mother  said  rh^t  Bome  of  the  tooB  of  borh 
feet  were  cold  Bnd  hhie,  nnd  rhe  ihild  r^ompluinhil  of  pain  in 
them.  The  right  foot  was  seen  to  be  blue-blacV,  cold,  und  teinder, 
aa  f&r  &b  the  middle  iiF  the  metataiaal  bones,  the  left  foot  had  tho 
Second,  thirds  and  foatth  toas  blue-blfick  and  -iold,  and  tlnj  colour 
extended  in  linea  a  little  into  the  solo  of  the  foot.  Second  sound 
of  hatirt  relntively  load.  Pulae  irregular  witlj  marked  plus  teosiOD. 
Had  mcaslaa  twelve  months  ugo.  and  pprtiiKtii*  tin-  aame  time. 
Has  not  had  any  fever  lately.  Hua  three  Biatera  who  are  all  welL 
Father  aubjcct  to  ^out,  his  family  also  subject  to  it  and  to 
phthisifi-    Mother  wolf. 

The  feet  were  wrapped  in  wool  and  a  qtiarter  of  a  ta.he31ii  of 
mtro-glyceiine  given  frequently,   and  she  waB   admitteil 

Sept.  24. — Much  bptter,  V^t^i  are  hot  and  a  little  tendefi  but 
the  colour  and  toldncss  have  both  gone.  I'ulac  120:  heart,  firat 
sound  rather  week,  second  fiound  relativoly  loud.  Urino  of  the 
attack  yesterday  givcE  a  uric  aeid  tirea  relation  1  to  8' 3-  An 
enormous  excess  of  uric  acid,  but  there  is  no  alhuniinnria.  Given 
a  little  dilute  nitro -hydrochloric  ocid  and  "^^'u  of  r.inct.  opL  twice 
a  day- 

8eptcmber  2(i^— Going  en  well ;  urino  of  this  day  givoe  A  rek- 
tion  of  iirio  acid   to  uroa   1 — *^t. 
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f^eptembcr  ^7. — Hod   ^nothar  attack    in   the   eveniog,    the   loft 

foot  bcin^  moat  afioctcd  tiiia  time  ;  it  was  blue  aa  iar  w  the 
ankle.  In  the  right  foot  ooly  two  or  three  toes  were  blue,  just 
the  reverse  of  the  previonH  attack.  Was  again  ^iven  nitro- 
glycerine.  Urine  of  tbn  littank  /probsVily  a  mixture)  guve  uric 
acid  urea  relation  1  Ut  22.  Urine  later  on,  after  all  the  nitro- 
(^lyeoriuc  had  Ijoea  fiivon,  1  to  5G.  The  Gist  lot  of  urine  was  a 
I'onHiderablo  quftntity,  450  cc.,  and  probably  inoloded  urine  bclore 
1X9  well  as  diiring  tbe  attacik ;  benoe  the  relatively  small  amount 
of  uric  aeid — 1  to  22 — an  eompured  t<^  I  to  ft  in  firnt  attnck. 
The  great  effect  of  nitro-glycerioe  on  the  excretion  ia  well  abown 
in  the  relation  of  1  to  53,  which  ia  in  marked  contrast  with 
1  to  22,  We  can  now  oco  that  the  second  attack  on  September 
37  was  a  rebound  from  the  retentive  eScote  of  the  nitrites^  aoida 
and  opium  given  for  tbe  first  attack,  they  should  have  been 
followed   by   BnUaylatofl. 

September  28. — N<iar|y  all  right  >\gFiin  and  only  a  few  fleattered 
potcoluKj  and  some  u-Jema  markefl  tlu:  parta  of  the  feet  afiected 
yeaterdfty. 

It  was  now  notieed  that  there  waa  some  peeling  oa  the  handa 
and  cheat,  and,  thinking  that  she  might  have  had  scarlet  fever, 
she  was  sent  out. 

Her  mother  dnnif-d  that  slie  bad  liad  any  rash  or  sore  throat 
pievioaa  to  admiaaion,  and  T  a^w  her  a  few  days  later  at  her  own 
})ome>  and  csamtned  her  Bister    who  ahowed  no  aigna  of  peeling. 

EhEJi  H.,  aged  a.  Admitted  under  my  caro  in  the  Koyal 
Hospital   for   Children    and    Women,   November  37,    1890, 

Rer  family  have  alwayii  lived  in  London.  There  are  three 
brothers  and  Histiira  younger,  and  one  older  than  the  palieul, 
Mother  haa  had  nine  children   born  alive,  uo  miacarriagea. 

Mother  is  subject   to  cough. 

Mother's  mother  and  mother's  brother  hfid  rhetimatm  fever. 

Father's  mother  had   "chalk   gout.'' 

No   ague   in   family. 

Patient  had  mcaalea  and  bronchitis  when  15  montha  old,  and 
whooping   cough   at  4   j'cars  old. 

Eyelids  and  face  goueiali/  vsiy  pEtlo  and  puffy.  Haa  con- 
junetivitis   and   opacity   of   eomec 

On    admission — pulae    120,    temperature,    lOU^,   respiration    21. 

^oon  after  admission  she  passed  some  urine  which  was  a1mo«r 
black,  threw  down  a  grumoiia  deposit,  and  conlaioed  a  large 
amount  of  albumen.  A  few  houra  later  it  was  the  colour  ol  dark 
sherry,  and  later  atill,  quite  normal 
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Deccmbor  L, — Urine  to-da-y  amber  clear,  acid,  1018.  Phoa- 
phat^A.  No  albumen.  I  examine  her  beart  and  founrl  reJuplica- 
tioo  uf  the  Gtat  60und  between  the  apex  and  the  left  border  of 
the  aternuuip  uud  &  loud  second   aotiiid  both  at  apex  and   hwse. 

Pulse  quick,  80  to  11)5,  irregular  in  force  and  time;  and  it 
wBLp  dilJicult  to  judge  by  the  finger  us  to  tbc  tension,  but  pulaa 
tracings  showed  nt  times  coneideroble  tenBion,  When  the  pulaa 
«jfts  quick,  1  think  probably  there  woa  some  failure  oE  the  hej^rt, 
And  ti^nsJaa  was  not   well   maintained   on   thin  account. 

Spleen  duluc^   normul 

The  urino  of  November  1*8  v.'as  pott-wiup  coloured,  with  a 
grumoufl  sediment,  1013.  Uoatuincd  n  very  large  amount  of  albu- 
men (about  10  oT  12  parte  per  1,000,  Esbach),  Gave  haemoglobin 
lines  with  the  flpoctroacope,  ond  a  relation  of  uric  acid  to  urea  of 
I   U>  30- 

D^ember  2. — "  The  uhild'a  haudfl  weri^  waaUed  with  uold  water 
At  [r  a.m.  After  thia  nbe  was  well  Mil  1  p.m.,  when  tthc  began  to 
cnmplain  of  pj^in.  in  the  hands,  which  were  seen  to  be  qi^ite  blue 
up  to  thft  level  of  the  wriBt.  This  blueneaa  perabted  up  to 
LIO  p.m.,  when  the  colour  only  remained  beneath  the  finger- 
nails  i  the  feat  of  the  hands  were  red,  pufFy,  and  markedly  swollen, 
but  quite  cold  ;  the  puiBnesH  and  redncas  gradually  faded,  and  at 
2..10  p.m,  the  handa  were  oormal  in  appearance  and  temperature, 
Pubc  80,  no  mnrkcd  plus  tcneion  during  the  stage  of  blueuess  and 
congeetLon.  Heart  firet  sound  prolonged ^  second  sound  accen- 
tuated at  apex  itnd  baae.  The  child  had  marked  pallor,  and 
Appeaiefl  to  have  intense  headache  during  the  attack  in  the  handA. 
but  said  she  did  cot  know  what  w^a  the  matter,  and  had  no 
U«adnthe-  At  2.30  p.m.  she  Sttt  up  and  began  to  play  with  her 
toys, 

"  Bleed  drawn  from  finger  ae  eon^eation  stage  was  pasain;;  ofl 
showed  marked  esc^esB  of  white  cells,  which  were  actively  motile 
r*nd  putting  out  many  procpseea.  Red  oorpuaclca  formed  bad 
rouleaux,  and  scattcied  among  them  were  coUcctioua  of  bright 
refracting  nuclei  about  the  ai^c  of  onc-nixth  of  a  red  cell,  ^od  il 
appeared  as  if  in  places  thi^  cells  had  burst  and  discharged  their 
oontentB."  I  am  indebted  for  the  above  description  of  an  attack 
and  the  condition  oE  the  blood  to  the  notes  of  my  coileagne,  Dr. 
S,   W^  Wheatcn,   who   was  then   RegiBtrar. 

DccGmber  4.  Urine  of  twenty-four  houre.  ending  Uiih  laorniug, 
during  which  there  waa  no  attack,  was  PJ  o;^.,  amber  Amokj, 
turbid,  1020,  faintly  acid,  No  albumen,  aome  phosphatca,  uric 
ncid,  urea  relation  1—IT, 
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Had  iLltacka  oE  lucfl]  &sphyxift  in  hftodii  oi  fvtt.  oi  botb,  un 
Deocmber  6,  7,  8,  ^.  On  the  Uth  nrd  12th  there  were  no 
fLtlAcks,  iri  dpite  of  Iter  liands  bting  washed  in  cold  wuter  jla 
before.  The  above  attacks  Wted  froni  t^n  to  forty  minutes,  and 
atteattoQ  wax  directed  to  tbcm  by  tho  child  complaiiuzig  of  pain 
ia  the  ftffpcted  roembpre,  Tbcy  vrvrc  not  n^companied  bv  aBV 
marked  tIhg  oi  tetuperatuic,  ci  follonred  by  hiemoglobintiria,  in 
foot,    tke   temp«raturo   wns   fiuboormal   nil   the   time. 

Decpmbpr  13. — Urine  of  ttfCDty-four  bours,  endiug  8  A.m.  iti- 
iky,  24  ozB.,  pale  omb^r,  mrbul,  ut'Otral,  lOlG.  Vroa.  I"3  per 
cent. ;  uiic  aoid,  O'O1704  per  cent.  Relation,  I — ^.  Weighty 
,18lba.  Ureoj  3'5  firBias  per  pound,  whith,  for  u  child  of  her  ^fp^, 
ia  very  low,   and  f^hoWB  iftilure   of  nutrition. 

Had  a  slight  attack  in  the  right  hand  at  7.15  tbia  morning, 
lasting   ton   minutfls. 

Decomb^r  13. — Urine  of  tw^enty-four  bourst  25  oeh.,  pale  ambt^r. 
slightly  acid.  1019,  Urea  T*  |wr  ceat.  ;  urio  acid*  005712  per 
cent.     Relation  J    1—35. 

UroQ  atiU  very  low.  She  is  on  fariaauooua  diot.  and  viator  eayt; 
she  is  always  very  hungry  (had  she  been  starved?).  1  ordered  lii^r 
to  have  meat  and  be  fed  up.*  No  doubt  thia  lew  cutiition  and 
relative   kxc&aa   of   uric  aoid   la   tb«  oau&e   of   all   her   trouble. 

December  10. — Had  four  di&tincb  attacks  in  bands  and  feet. 
flnit  at  11.25  a.m.,  secendL  4.25  p.m.;  third,  4.50  p.m.;  and 
fourthr  5.30  p.m.  Urine  passed  bHwoon  tf  und  II  a.m.  to-d^y, 
L'j  ozs.,  amber,  turbid,  neutrwl,  1035,  Urio  acJd  \iraa  Telation, 
1-^19, 

Urine  II  a.m.  to  I  p,m.  (being  a  mixture  of  the  urine  corre- 
eponding  to  the  attack  of  11.25  a.m.,  laatlng  twenty  fninutedL, 
with  the  uiiac  of  tbe  rcmsiining  one  hour  aad  forty  minutcH  free 
from   attack),   ]02'>)   faintly   acid;   uiia   acid   to  uroa»   1   to  2.3. 

Thero  wai?  thue  apparently  lose  niio  acid  at  the  time  of  tbe 
uttftck  than  before  it,  but  a^  T  have  pointed  nut  in  the  caeo  of 
ln-Jidache,  epilepsy,  and  othoi  paroxysmal  ellecla  of  urio  acid,  thrn* 
h  a  variation  in  the  eicrelion  id  both  directions,  a  plus  i^xurelion 
during  the  attack,  and  a  minua  before  or  after  it.  or  both;  and 
\rhen  the  Beparatlon  ia  not  accurate,  as  in  alight  attaoka  it  ran 
very    rarely    be,    the   minus   GTcietion    before    or   o4t^t   tbe    altark 


*  I  ^d  n[»l  at  ihU  tiain  know  tbst  meat  dtncbly  inCroduDed  qtId  ft^id  luto 
Uw  body,  at  I  biTOuld  tiot  hRvs  urdcrod  it,  mid  ito  doubt  thij  pattJy  aca^unted 
fW  tbA  OHitiDued  «iiDeeq  of  this  BUbstftOOQ  id  tha  urine. 
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more  than  balances  the  pics  pxci^tion  dimDg  the  attack  (which 
only  lasted  tv^^nty  miiiut4>a  out  i^r  tico  huiiTH'  urme) ;  And  we  get 
the  result  here  tthDwa,  namely,  Itiiii  them  waa  &  greater  exi^retion 
ia  tho  two  boura  befoTo  the  attack,  than  in  the  two  hoiiCB  includ- 
ing the  attack;  iu  both  pmoda.  however,  thej'i-  was  a  con^Mderablu 
excefis  of  uric  acid,  and  tho  urine  is,  after  aU,  but  an  imporfo^it 
indoi  of  the  amount  oi  uric  acid  in  tb«  bloods     (See  p,  81.) 

December  19. — Had  no  attack  on  the  ITlh  and  Iftth.  To-day 
ahi:  h^d  an  fttta;k  at  1-00,  lasting  tmly.  ton  minuttfi.  bul  fallowed 
by  a  rifie  o!  teciperature  to  HJ2"&°,  and  the  urino  passed  neit 
after  thifl  at  5  p.m.   <?ontabed   hicmoelobin. 

UriuQ  paatitNl  at  1  p.m.,  before  tbc  attack,  pale  amber,  oLightlj 
Acid,  1€26 ;  uiic  aoid  to  urea  1— ai. 

Urine  parsed  at  fi  \i.m^  (the  first  aiter  attack,)  grumouB  red 
brown,  with  puwdory  sediraenC,  strongly  acid,  lO-'lO.  Ha-mogiohin 
Uneo-  Much  albumen,  but  part  of  the  turbidity  clean  with  heat 
(?  uratBn).  Uric  acid  urea  relation,  1 — 22,  Total  urea  in  100  cc. 
waa  4\y  gtB.  Total  uric  acidj  '2"2  gra.  Total  acidity  riickoned  an 
oxalic  acid,  5'8  grs.  Eelation  of  acidity  to  urea,  1—8' 4,  that  is  to 
say,  acidity  waa  low.  and  with  a  low  acidity  we  had  a  large  excre- 
lion  of  uric  acid,  I — 22.  But  I  said  iibove  the  urine  wa*i  strongly 
actd,  how  then,  it  viay  he  asked,  was  the  atiidity  low  ?  I  reply 
that  the  urine  (as  is  genefally  the  caae  with  i^xce^  oi  uric  acid 
in  the  blood)  was  &  very  concentrated  one,  and  the  excretion  of 
wat^r  BmaLl ;  henco  the  apparent  acidity  waB  high;  bat  when  we 
came  to  reckon  the  total  acidity  bv  the  side  of  thp  total  uroa  or 
the  hourly  esccetion  of  acid  in  grainFi,  we  find  that  the  aoiriity  h 
relatively  low.  lot  we  only  find  I  grain  of  ojtalic  acid  for  S"* 
grains  of  uifa,  whereas  my  research l^  s1:ow  that  takco  over  a 
long  period  of  tiroc,  the  relation  of  acidity  to  urea  ie  1^15 "8, 
1  (p-oin  of  oxalic  acid  for  evcty  6'8  grainB  of  urea,  whereas  here  we 
only  got  1  grain  for  8^4  praina  of  urea,  eo  tbjit,  us  I  have  eaid,  acidity 
is  really  low,  though  estimated  only  with  a  piece  of  btnnift  papei 
it  would  appear  high.  6uch  k  the  difference  between  exact  and 
inexact  investigation,  a  difference^  I  regret  to  »iy,  not  always 
^pp^eclatedn 

What  really  happened  in  the  attack  of  hiemoglobinuria  wai^, 
I  have  no  donbtr  eomcwbat  as  iollowe  :  .^t  the  time  of  the  local 
aspbyxin,  L50  p.m,,  there  was  intense  colljemia,  and  an  enormous 
exor«Uon  of  unu  acid  in  the  urine,  having  tln'  rcktion,  say,  1 — 8 
or  1 — 12,  but  in  this  cchp  tlic  attack  (inly  lasted  for  tp-n  mbuteJ?. 
and  the  exceeaive  excretion  only  went  on  probably  for  half  an 
31 
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hour,  but  wo  unfort.iirati>ly  got  na  uriofi  pftaaed  till  5  p,m„  nearfy 
three  hours  later.  Menuwhile  the  temperature  Iulb  riaun,  tlie  ttlka- 
liiJty  of  the  Mood  hes  diminishedH  the  excretion  oi  uiic  anid  bus 
falloi)  greati)',  posaibly  dowo  lo  1 — 40  or  J — 50,  showmg  thattjierc 
10  ao  loD^r  any  exceaa  of  it  in  the  1>]o<id.  and  the  acidity  of  tbe 
urine  lia?i  risen  (it  was  possihlv  alkalioo  at  the  time  of  the  attack)H 
but  the  blood  lijkH  been  flof"hd  with  ljH>miigli»hiti.  mul  this  slowly 
finds  its  way  out  of  the  kidney.  The  teeult  is  that  in  the  urine 
paHflcd  ^t  6  PhOi.  we  bove  plenty  of  bajmoglobin,  a  low  acidity,  ft 
larpo  oxcrotion  of  uric  acid  I— '22,  though  this,  in  Jt!l  probabiltty. 
was  tho  product  of  a  mixture  of  tbe  very  much  Urger  excretion 
during  the  nttack  with  the  very  much  enialler  in  the  ^i  houtb 
that  followi^d  it.  ao  that  tbo  relatiun  of  urlt  acid  Js  reduced  from 
1 — S  to  ] — 22;  juat  ae  the  acidity  is  a  mixture  of  the  alkaline 
uriDc  of  the  attack  with  thv  highly  acid  urine  of  the  'J^  hours 
following  it,  whsn  with  high  tc^mporjitaro  there  would  cert-ainly  be 
a  fis^  of  urinary  acidi^.  and  a  oorrGsponding  faU  in  the  atkjilinity 
of  the  hlo^d. 

Now  that  I  have  gone  into  theae  mattem  at  length,  I  ahaLl  not 
require  to  repeat  the  expUnatioa  of  the  same  phenomemj  in  eul>- 
eei]Uont   attacks. 

Dr,  Wheaton  examined  the  blood  one  hour  before  an  attacks 
and  found  3,800,(X)0  red  <;ol]a  per  cabii;  miUimetre ;  he  again 
e^iamiiied  it  one  hour  after  an  attU'jk,  during  hsmogiobinuria,  and 
found  2,090,000  cells  only,  a  very  great  dinunutioa.  He  repeated 
the  examination  on  two  subaerjuent  occasions  with  similar  rcaultA; 
and  alao  found  that  the  blood  after  the  attack  showed  increase  of 
whits  cells,  and  increafic   of   ooaj^ulability, 

December  20, — She  had  an  attaek  of  local  aaphyxiu  in  both 
feet,  ln»ting  from  6-5ij  la  7-K.)  n.nd  follnwed  by  v  rifle  of  leinperu- 
ture  to  99'B^.  The  urine  pasaed  after  this,  at  B  p.m.,  contained 
hfltmo^obin. 

Some  urine  passed  before  {i  how  long)  the  attack  gave  a  r«U- 
Uon  of  lino  acid  to  urea  1  to  *2B,  and  that  pasa^  at  S  p.m. 
containing  hB?moglDbin^  gave  a  rplatton  1 — .iO-  Here,  again,  I  havt? 
no  doubt  there  was  an  admixture  of  tlm  exeretion  id  hrfore  or 
after  with  that  of  during  tlie  attack,  but  aa  I  waa  unable  to 
obtain  dcfiuite  information  aa  to  the  hour  at  which  the  specimco 
before  the  ottJitk  whs  passed,  no  valid  aonolusion  c»n  bo  drawn 
from  my  results,  1  got;  many  such  reaulta  from  the  urie  acid 
hcadiiefae  before  1  found  out  thp  iuiportance  of  aeparatiog  caro- 
fully   the   urine  uf   ihv   utui;k. 
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December  2i']. — LochI  asphyxia  in  tna  toes  of  tioth  Feet  3.20 
lo  3.3f*  p.m,  01  ktitiQi;  ^liglilly  tiii  4  p,m,  Urinp  pftseeJ  durini^ 
the  attack  of  a  pale  port-wiue  colour  (a  mixture  ot  befortv  and 
during),  t^lightly  turbid,  alkaline,  1022;  uri<i  acid  to  urea  1—33, 

Urine  drawn  by  oathoter  at  4  p.m.  (tho  end  of  tbe  attack, 
eieretion  of  about  hull  en  hour)  dark  port-wine  colour,  brownish 
cleponit,  slightly  ocid  ;  uric  acid  to  urea  1 — 28. 

The  remarks  I  made  before  about  the  efl'jcte  of  admixlur*? 
apply  here,  but  we  st^e  that  thcie  is  leas  uric  acid  with  the  hiemu- 
globiuurio,  towards  tiic  end  of  tkc  attack- 
On  DeoembrT  21  aim  pcssod  Bomo  htomoglobm  at  ti.J6  p.m., 
flgaiu  on  the  21th  at  J  p.m.,  and  on  the  S5th  at  0,30  a.m. ;  in 
acne  of  theae  caasB  wah  the  paasago  of  the  hipmogJcbin  nppareatly 
prweddd  by  local  aaphysfiai  poesihly  the  att.iLoIc  eeruppd  obsarvs- 
tion  .  the  child  v^a  veij  heavy  and  dull  in  the  attAcke,  And  if 
other  childfen  were  making  a  noise,  her  first  ory  of  pain  might 
not  have  been  hGurd,  Later  on,  Di^cembor  25,  however,  5,15  p.m., 
both  feet  were  affected,  and  remained  so  foi  about  an  hour,  and 
the  urine  passed  a\  ^  \*.m.  contained  bsmoglobin,  aa  also  the 
flpecimezi  next  pas^td  at  'j.IIj  a.m.  on  the  26th,  hut  that  at  9  a,m 
on  the   26th  waa   clear. 

Dcoembcr  28,  — She  had  on  attack  in  which  the  left  foot  led 
the  way,  cod  waa  followed  by  tha  right  from  5.15  to  7.*^0  p.m. 

December  29, — The  hands  and  feet  were  both  affeeled  from 
Ji  p.m.  lo  0  p.m.,  and  the  teraperetare  rose  to  lOO'S^,  but  the 
attack   wan  not  followed  by  haemoglobin  uriu. 

December  30. — The  hands  and  feet  were  afTected  from  y  to  3.4ft 
p.mn,  and  again  from  5  to  B,30  p.m.  The  urine  paaaed  at  8-30 
p.m.    contaiuF^d  hfomoglnbinr   and   that   at  'J. 30  the   eame. 

I  did  not  estimate  the  uric  acid  urea  relations  in  any  of  these 
apecimena,  because  it  did  not  appMir  to  me  that  the  aeparation 
was  sufficiently  accurate  to  make  it  woith  while  to  do  ao ;  the 
attocke  were  alight,  lasting  from  only  a  few  minulefi  to  half  an 
hottr,  and  in  no  single  Jnetanoe  waB  the  nrine  corresponding  to 
the  atlaok  ohUincd  separately. 

In  the  previous  more  severe  case  of  Raynaud^s  dieaaser  where 
an  attaok  liwtmi  n^iarly  twenty-fout  houra.  there  was  much  leas 
difGcLilty  about  obtaining  Ihi*  cxcrcLiouiS  uorn-Bpotiding  to  the 
attack,  and  I  gott  oa  I  have  aaid.  a  relation  of  1  —B.  That  ta  to 
say,  with  the  more  aevere  and  prolonged  attack  there  wab  a 
greater  and  more  continuous  excess  of  uiie  acid  In  the  blood  and 
urine. 
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Decembei   3L — Hunds  und  feet  adci^Unl   from  5.15   Ui  T--^  p-au 
IfiSl.     JflDuary  A. — Leit  iiand  affected  from  3.25  to  4,10  p.m. 
January  5,— UaDda  and  feet  aflccted  from  'J.<30  to  10.4o  p-m- 
Right  huod  afectcd  from  1.5  to  i.liO  p^m. 
„         it. — Hund£  affect«d  from  l.'^O  to  2.30  p.m.,  and  tempera- 

ture  rose  to  99"4°. 
„         7. — Hafidii  affected  from  9.50  to  10,10  p.in- 

Righti  tiund  affected  from  5.10  to  5.435  p.m. 
Both  feet  „  „      6.45   ,,    7.15      „ 

9.-    „        „  „  „      0.4&   ,.   7.15      „ 

14.— Both  hnnda        „  .,      rt-5      ,,    fi.55      ., 

January  15-^1  examined  the  urine  of  twenty  liourn  t^ndiag  2  p.m. 
to-day,  18  oi. ;  sp.  gi.  1018,  and  lound : — Vtoa.  17  per  cent,;  uric 
acid,  00^3^4  per  cent.  ;  tot^l  ureat  1^1  ps-  >  uric  acid,  5'!!  gra.  ; 
ftcidity*  15'7  grs.  ;  urio  acid  to  urea,  I — -7  ;  uoidity  to  ur<^,  1  to  I*. 
Thia  fihowB  that  urea  is  atill  very  bw  per  puucd  of  body  weiglit  for 
lb  cluld,  acidity  i^  low,  wad  uric  acid  Mgh;  houce  reonrrent  eiot»sH 
of  uric  lieid  in  the  blood.  whl[;h  ia  the  cnu^e  of  all  our  troithle. 

BLe  ia  up  and  going  about,  but  aeeoiB  duU  aod  crofis.  Uy^i 
still   Tcry   bad, 

Jzuiuttrj  17h— Feet  affected   from   12.5  to   12,45   p.m. 

„         18.— Both  bondfl  affeotod  from   10.30  to   11.15  a,in. 

Left   hund  affected  from   5..30  to  0.3U  p.m. 

„         19- — FpAt  and  hands  affected  from  fi.l!j  lo  fi.^Ti)  &.m. 

Rij^ht   hand   affected   from  5,10  to  C  p.m. 

30.        „  .,  ,,         (5  to  7.15  u.m, 

„  ..  ..  .,        11  to  \l.:'A)  u.irk. 

„         23,— Left    hand   alfectod   from     OJO  lo  0.15  p.m. 

On   thia  day,   aa   t\ia   attacks   seemed   To   he   pretty   frequent,    [ 

detepminftl  in  treat  tlr*"  uric  acid,  and  site  waa  flLtordiogly  put  ftn 

Sftlicylate  of  soda  gr.  vlJi.   three   time.5  a  day  alter  mi;alH,  and    Lad 

the  first  dose  ou  ihe  evening  of  JjjDuary  22.  after  tho  forty-flwioiid 

attack  of  auphyxJA,    She  waa  aWi  given  a  small  dose  of  acid  Aod 

atrycUmne  three  timeu  a  day  to  aid  the  action  of  llv<^  salicylate. 

From  this  ahe  w^'Ut  for  twenty  days  right  off  without  any 
atEAck  whatever  her  forty-third  attack  of  locaJ  aaphyxia  nociining 
at  2  p.m.  OQ  Febniary  II,  while  out  on  the  ro^jf  of  {]iv  hospital. 

January  20- — Better  aud  more  cheerful,  ami  all  the  aurau&  butu 
witncaa  to  the  improvement  in  licr  temper,  though  bet  eyoi  are 
still  very  bad, 

February  5. — Still  no  attack,  and  temper  continaea  to  itupTOVO, 
Yesterday,  however,  the  temperature  rose  lo  lOl'S"  at  10  p.m., 
but  there  v,'&s  no  eign  of  an  attack  in  Limb^  or  urine 
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Kobruary  11.— Attftck  wliile  on  rnof  at  3  p,ni.,  part  affected  npt 
stated. 

FebruflTy   l3,^Feet  &nd   bunds   aRectod    11    a.m.   to    I.'ID   p,m, 
w&fl  out  on   tiip   roof  ^arly   in   th^   morning. 

February  H.—SwmB  well  in  herself,  itnd  is  singing  away  ■ 
aalicylale  imituie  to  be  given   four  tiuica  a  day, 

February  Itl, — No  ftttocks ;  hoe  been  on  the  roof  twice  for 
about  an  hour  each  time.     Uomg  on  well, 

FebruflH'  22. — She  had  her  lorty-fifth  and  lunl  attaek  in  both 
ears  from  7  Co  8.:iL)  am,,  and  it  is  noti^d  that  her  temper  waa 
very  b»d  at  the  time  oF  the  atlaek. 

February  2"J- — Trmpcr  is  niuuh  better  now  than  before  Bali- 
cylate   was   begun. 

March  5.— Still  ao  nttackB  in  apilc  of  expoaurc  on  the  roof  in 
th*i   coM   of   th<'    morning   at   7   n.ra.     All   druRH   leit  off   to-day. 

Sh*  was  on  the  roof  on  Fflbruary  17,  IS^  25  and  27  without 
any  effect  being  produced. 

March  0, — WpulLer  very  cfild  with  a  strong  east  wind,  ao 
fialicylate  vrns  ter^umed  again, 

March  12. — Waa  on  tbe  roof  at  7  a.m.  to-day.  Thermometer 
27"  F,     No  effeel. 

She  Qow  u'(?nt  on  quite  well,  her  temper  keoping  placid,  and 
slip  seemed  bright  wnd  hnppy  in  spile  of  the  conditidn  of  the  eyes, 
whif^h  remiitn  sit  bed  thut  i^he  can  only  see  \ery  indistinctly,  and 
is  afraid   to   walk   oi   run   by   LcrBclf. 

May  7. — Well  in  herself  no^,  but  bad  an  attack  of  tonailbtia 
BhoLit  two  weeks  ago,  fur  irhicli,  aa  another  child  in  tht'  ward 
had  diphTh<*rift,  she  was  iiohited  ;  ehe^  however,  got  (juite  well, 
and   bad   no   t^qiielse. 

About  a  wenk  ago  T  put  her  on  Hinall  do&ei  of  \]<\.  cahVi  chloF. 
with  B  view  of  trying  whether  I  ronld  producp  some  rfiJ^ntion  of 
uric  ocld^  and  tht^Un  by  bringing  It  out  into  tlie  blcod  again*  pro- 
duce an  attack.  I  therefore  examined  the  nrine  of  twcnty-four 
hoiir^  cndio)^  thi^  morning,  and  found  total  urea  187  grs.,  urlo 
acid  7  grs.  Relation  I — 2'i.  Addily  waa  atill  low.  but  urea  bad 
riaeu  aomt^wbaf  in  aocordance  wifb  the  improvement  in  The  child's 
general  cotidition,  bc-ing  now  abmit  A'i\  grs-  1^  the  pound-  It 
aeemed,  however,  that  with  thia  routmuod  low  acidity  I  was  not 
likply  to  produce  much  retention  of  uric  acid,  and  I  th<.*refore  ^avf 
up  the  attempt    jtad  sent  the  cliihl  home, 

Juo*!  22,— She  sttll  ftTt*^QdH  us  an  out-patient;  U  cheerful  and 
well,  getting  Ut,   and   ban   had   no   ailack   of  any   raft. 
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Bhe  Lad  thua  nitogelher  4<1  attacks  of  local  BHplijxia  aod  ll  nf 
lueiuDglubinuria  ;  42  out  ol  Uie  45  utUoka  occurred  in  52  dtkj9 
from  Dcc<'mbcr  2,  18^0,  to  J&miary  2-2,  ISfH,  and  3  attacks  in  '^] 
dnyBj  from  JonUAij  2'i  to  February  '2%  iSUl-  In  tbu  woet  Guding 
January  22,  the  day  ou  which  salicyktoA  were  began,  she  hrtd  8 
9ttacks,  and  tlkcn  sLe  MTL^Dt^  as  I  haw  «aid>  SO  days  without  an 
attack  Jil  hII  :  tht<n  cumn  .'t  nttaolcH  in  the  iiftxL  II  flayii*  Hud  nft«r 
that  uoiiv,  ia  Hpito  of  cold  weather  (a&  our  wlu1«e  oertaiiJy  did 
not  ead  on   Tebruiiry  ^ti)  and  caposurc  on  the  njof  aa   before. 

The  points  of  greatest  mtiircet  to  mo  arc  tho  pallor  and  heud- 
uUia,  wliioh  ocuurrod  dufi-of^  aa  attaok*  aa  described  by  Dt,  Wheeton ; 
the  fact  Uiat  her  tumpcr  w&%  generally  bad,  and  n~a4  norev  in 
the  attwtkB ;  al^o  that  it  improved  when  Baliiiylatwi  were  ^ivan  1« 
Bucli  a  marked  eitenl  as  to  be   notitt^d  by   all   who  aaw   her. 

It  LA  alfio  iatH^reating  that  the  attacks  diminished  after  the 
flalicylato,   which  no  doubb  dcarod  out  m'jch  uric  aoid- 

Washirkg  ber  Itaoda  In  cold  water  or  ezposuro  to  uold  □□  the 
pali<?Qtii'  airing  ground^  tha  roof  of  the  hospital,  seemed  on  sereral 
occaaimia  till  nhn  i^amtf  under  the  iuHuence  of  salicylates,  to  prc- 
QipLtale  attHi;kb.  and  1  think  tbat  thia  la  of  eontt-  intiircat  from  the 
point  of  vinw  of  the  possible  caufialion  of  the  obstruction  of  capU- 
laricfl  by  colloid  urie  acid  (ace  p.  175).  For  it  arcma  probable  that 
local  culd  may  inoreas^j  locally  the  pieoipitation  of  colloid  uri« 
acid,  and  that  this  will  be  more  ai>rioua  the  gceater  the  cold  and 
the  grt^aliT  the  amount  of  nm  acid  in  the  cfrou3ation  available  for 
local  precipitation.  Wh^n  an  attack  only  followed  some  bonis 
after  cipoaurc  to  cold,  it  ia  possible  that  the  bands  ccver  re- 
coTeTcd  their  warmth  and  that  aoinc  amount  of  precipitation  wua 
gotDg  on  the  wholo  time.  Dr.  Whejitone  observation  of  inorc-atu 
ooflgiilability  of  the  blood  ia  also  int&reatiogi  ua  the  preaeuco  ol 
colloid  uric  aeki  might  to  wime  extent  account  for  ihia  (*m 
Causation   of  Throaibosis  in  chapter   xii.). 

The  cjLse  iilso  Uluatratta  fairly  well  the  fact  ubeervcd  by  others, 
tbat  the  attacks  arc  generally  in  the  morning;  a&d  this  oorrc- 
eponda  with  the  well-known  fact,  that  the  grealeaL  excretion  of 
Tirb  acid  in  the  urine,  and  probably  the  gceotest  coUjtuiia,  occur*- 
in  the  alknline  tide  of  tbu  morning;  and  in  the  morning  also  we 
are  most  likely  to  nieyt  wirh  llmt  ofimbi nation  of  urates  with 
phosphit^^'*  and  alkaline  sniU  which  oiay  induce  ths  colloid  atat« 
to  make  ita  nppeoranoe- 

[)r,  Wheal^in  aay^  that  the  pulse  during  aa  attaak  waa  80,  aod 
showed   ^**   marked  plua  tensioo. 
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B\it  W)  ie  ft  somewh&t  filow  pulse  fof  a.  child  of  *i  years.  Thw 
qiiti'Vpst  pulae  on  her  charts  k  141,  and  the  slowoet  54,  nnd  puUea 
of  IH*,  Ti4j  and  72  on  several  occhsiomh  i^orrGapr»Qd4?d  with  nttacks, 
and  theae  bIiuw  oonaiderabk'  bmdycnrdia,  wbicli,  as  I  Lave  argued, 
is  dui!   tci  ooUasmia. 

Afl  to  l^nsion,  I  hnvo  found  thiit  it  was  vcfj  diHioult  to  ce»i- 
mate  by  tte  finger  in  this  case;  but  some  tnidugfl  I  obtainod 
*how  coasiderable  CeOBion  thouuli  The  puke  rale  was  above  8l* 
(eee  rrannori/on/r  of  tht  Medical  Society,  vol,  sv.,  p,  iSiJn  where 
repioduutloni^  of  Ibiise  tiaciD^s  vill   be  found]. 

Again.  I  think  that  when  her  pulse  wae  quick  it  waa  not 
alwaya  because  the  tcoBioii  waa  low,  for  there  were  aevcra!  eigns 
of  heart  failure  herc^  and,  oe  I  know  from  observntiooa  on  other 
cases,  whon  the  hsart  faik  in  itei  ufforts  to  foroe  the  capillaries, 
whinh  are  Dbstructftd,  ita  aVs^tDle.'*  become  impi^rfoct  (aa  some  of  my 
tradn^  from  this  Done  show)  and  its  action  quick;  and  Marey^s 
]nv  that  pulse  rate  iti  inversely  as  arterial  tensiou,  or  tlmt  the 
length  of  the  ventricular  systole  \&  directly  proportional  to  the 
amount  of  arterial  rcaistance,  hoirk  only  ao  long  aa  the  heart  is 
equal  to  ita  ^ork ;  oud  ^'hen  the  aystoloa  booomc  imperfect  and 
the  heart  quicken,^,  tension  is  not  maintained  well  in  spite  of  great 
peripheral  renistance  and  obHtrnetion  of  capillariee.  "  A  long  pulse 
nieuTij^  a  Iflhoiinng  heart,"*  but  h  short  pidsfi  with  peripheral 
resistance  Fkud  slow  capillary  reflux  means  a  fading  and  dilaticf^ 
heart- 

Hunrtah  E.,  aged  47t  admitted  Into  the  Metropolitan  Hoapital, 
April    7.    1&J2, 

Had  [>ne  child,  which  died  at  the  age  of  five  montha.  of  *'  pul- 
mimfl  ry    ron sumption/' 

Had   two   sisters,    who   an?   welL 

Had  five  brothem,  but  one  ia  detul,  and  one  dying  of  con- 
sumption ;    rhrec   are   well, 

ti'jither  di<!d   of  apopleiy. 

Mother,   Ftgnd   fifi,   is   wcll. 

PaFienf.  had  rheumatic  fever  twelve  years  ago:  phlebilis  of 
right  le^  ten  years  ago;  iuflammarion  of  luii^s  eiglil  ye>irs  ago; 
bronnhiiie  twice  since  that. 

Fingers  have  been  painful  and  blue,  with  tendency  to  ulocra- 
tioD   on  and   ofi  for  three  yoara. 

The  right  hand  waa  first  aflected,  and  the  left  bc.<i.-aine  nlTeutf^ 
id  December,   18^1.  wh«n  ah6»  was  ill  with  bronchJtiH. 


*  Uah[>incd,  Ou^''  HutpiUU  Ii9i>OfU,  1979. 
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Tbe  [irat  symptom  was  pallor  or  blueneas  of  une  or  more 
fingers,  i^peciall>  idUrt  MOflhitig  the  hziiiElci  Id  uuld  vrBt4^r.  Later 
en,  blebe   lorrK^d   on  the   fio^pra   and   buret. 

yingcrs  atc  3;crowinp  ahortor  and  morp  Btamp)",  and  ar^  goltiag 
more  painful, 

Hhs  peneral  shivering  urhen  th«  atUrlts  of  eoldnvss  comt  ot 
ill   tin-   fingers, 

A  pale,   poorly- Dour  [shed   womaD. 

TBttip<^ratiire  :5Eaerdlly  auh-normal  ;   pubc   80,   icreguUr  In   force. 

i^aart.— Apex-beut  m  fifth  spfttp,  juat  outfldt-  tin.'  l*?ft  mpplr- 
liAO.  Blowing  systolic  murmur  at  the  apex.  Olhur  euunis,  ncthiiig 
remarkable, 

Lynigs. — A  few  raucous  raltw  both  sidiie  ;    im  dulnes8. 

Ahdmnen. — Notching   ahaormikL     BnuelH   l^r>H    to   be   voiuvtijiHlfd. 

'Vtnr. ^Specific  gravity,  1012  i  uontains  o.  tiace  of  albumen, 
Thmka   she   has   hci^n   pae^iag   more   water  of   lute^ 

idV^fl  show  dilat^.'d   vunoua  caj^illariee. 

Riijht  Aanrf-— All  tingers  goniewhat  blue  and  ^hininR,  but  the 
Qr^t  and  middle  tiiig4^r>  huve  a  n?d  tingir,  and  ara  Aom^what 
(slabbed,  while  thp  ring  and  little  fingera  »rp  tapering,  and  snme- 
vvhat  colder  thau  the  others. 

Naila  OD  the  firnt  and  middle  finders  nre  short  and  have  tfAiifl- 
VefBo  stciro,   the  ofliers  have   loDRitudiual  striic. 

All  tingorB  are  marked  with  flcars,  \v}\\k)x  have  dried  up,  aud 
all  %T^   more  or  lesa  pHJaful- 

Lejt  hind. — All  fingpra  are  blue  and  shine,  and  taper  from  (be 
firat  in^erphalaugeal  joint  to  the  tip.  All  are  abcormally  i:Lild  ami 
rather  tender. 

On  the  ioclci  tinker  there  ia  an  ercoriation  juet  in  front  oi  the 
nailr  where  a  slongh  has  separated. 

The  middle  finger  haa  a  suppurating  point  under  tbe  nail,  and 
on  the  last  phalanx  there  i^  a  bleb  the  size  of  a  filbert,  containing 
dark  fluid  uml  a  alough,   very  paiuful. 

The  ring  and  little  £ngera  arc  tapering  and  cold. 

All  riailfi  arc  i^urved  and   lon|;ntudinol)y  atnat<^. 

Sonealicn   is   fairly   perfei^t   in   all   ting^re. 

The  urioe  inas  oxsmined  on  several  ocoasiooa,  and  it  always 
contained  a   traee   of  albumen,  and   had   a   low   Hp^^eiRe   gr&virr. 

I  came  to  the  conctuHion  tbet  we  weie  dealing  with  chronic 
Brigbt^a  diaessc  and  chronic  hronchitia,  dilatation  and  hypertrophy 
of  the  left  ventricle,  with  or  without  aome  Ic&ion  (rheumatic)  of 
the   mitrul  valve^   with,  at   tho   present   time,  some  faiJurc  of   oom- 
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pcnsatioQ,  flhotfD  by  the  irregular  ioreo  oi  the  ayetolca,  ftud  the 
eomGwhat  rapid  rate  of  ection  :  and  that  with  tbeao  oocditiona  it 
was  not  very  extriiordinary  that  we  ehoflld  ftnd  what  we  may  cull 
iihTonie  RaynaiifVn  disejtsd,  witli  i'xaiyjrbat.ionw  affeeting  the  hands. 
Here  we  havi>^  in  fact,  i^xactly  that  cDnditioo  wliich  <:au?en  women 
to  ouJler  from  Rnynaud^B  dJacaav  mats  ih&n  irivti.  and  wbicb  I 
shall  ha\f  alac  Tu  daga^t  (urrher  on.  may  be  the  ciitwe  of  their 
more  frequently  auflenn^  from  chorea,  namely,  weakneea  of  the 
heart  iDUfii'le. 

It  19  interesting  to  EOtc   the  hiatory  of  rhf^umatwcn   and   tbrom 

i{&  HS  fKiinting  to  exee^  of  Utic  acid,  ^rst  in  Ihe  joints  and 
thoL  ill  the  blood;  and  that  her  HiHt  aUa<;k  of  Raynuud^H  diseaNu 
came  on  wh^n  ahe  had  bronchitis,  with  the  collfmia  of  dyapiKfii 
[pec  chapter  v.),  and  prohabl^'^  t^ome  mcreoac  of  the   heart  failure. 

ApHL  7. — 1  put  thf>  patierit  on  Ditrohydroohlone  ooid  arni 
nux  vomiea  thie«  timF'fl  a  day  before  m^jil^,  aed  salieylut^  of  soda 
three  timtfl  a  day  flftrr  meaK  and  ordered  chat  a  tiMoi  of  nitr*^- 
glycerine  B.P.  ahouUi  he  ^iven  frorn  time  to  time  ^vheu  tliu 
Gngcre  were  more  thaci   oaually   patnful- 

Apnl  12. — Still  haa  attacks  of  pain  m  the  finger?,  wliirh  tarn 
while  and  blue,  nod  get  very  cofd.  The  pain  in  them  wake^  her 
up-  Take»  the  citio- glycerins  tabloids^  and  h  Bure  they  do  good  : 
te^lfl  warmth  and  comfort  returnin^^  lo  fingore  about  three-qnapfera 
of  an   lunar  nfter  one. 

April  13. — Paino  are  relieved  by  the  nilro-glyoerine.  Tempeni' 
ture  to  he  taken  before  and  after  b.  tabloid. 

April  14. — Complutod  of  coldness  of  leit  fool,  the  gieat,  second 
and   third   toea  being  painful  and  rather  blafln 

April  iG. — Temperature  in  a^filla  -t^^  up  after  a  tabloid  had 
relieved   ihe   jwiiiH.     Ohwervatinn   to   be   n-pealed 

April  ll'.^BeJter ;  no  attacks  Ht  all.  No  t*iLloidH  taken ; 
fingera   are    leas   cold- 

Apnl  !<>.— Had  an  attack  with  a  headache  at  7.30  a.m.  to-day. 
A  tabloid  was  given  at  S  a.m.,  and  u  second  aoon  after.  Got 
r||jickly  blotter  after  the  second  tjiblfjjd,  TempirraTure  in  the  axillft 
At  iJ^e  iJmti  of  [.he  at  rack  was  ^iT"^"  ;  when  the  lahbfda  had 
nrlievcd  the  UngeCR  it  was  f»7-fl°.  and  it  mae  hi  !J6-2^  in  the 
pvenintf. 

Apnl  "JT.— No  oltaelta  for  aovcral  days;  the  alough  on  Aocond 
tiilg«]'  of   left  band  hafi  sep^  rated   and   the   ulcer   la  healing. 

May  ^. — Hba  a  headaohe  fo-day,  and  tht*  fingriH  are  colder; 
they  were  fairly   warm  yiwterday. 
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May  4— Abov*?  niixturos  left  ofi,  and  phuapliatfl  of  Hoda  ;>Ba. 
given  three  tim^  ^   day  in  their  place. 

May  7,— Hftf*  un  occiti+iimHl  li<?Jn3ache.  but  the  lingera  are  only 
slightlj   aflected  :   ao  wvtre  ftltaoks  of  latu. 

Mfty  fl. — Had  a    Wi   heaclonhc  at   11  a.m.  tg-day. 

Hay  IL— FingeTB  vory  blue  und  cold  to-dny  iu  apitc  of  the 
wnrm    weather. 

May  14. — FinpetH  aie  much   lesa  blue  lo-day. 

May  17. — Had  h  bnd  hendaphe  at  2  a.m  ,  and  the  fingf^re  art* 
worue  t-O'day.  The  indi'x  finger  of  the  right  li^Lad  is  getting 
ewollea  and  painful  In  the  lost  phalanx,  Aitcr  thb  i}he  soon  got 
hotter,  and   wont  out. 

The  temperature  was  generally  fluhnornial,  the  hif^h^t  haing 
99'2°  on  the  evenings  oi  April  20  and  27,  and  the  loweat  m^"  on 
morning    of    April    8. 

Of  Ruyuaud*a  twenty-five  taaea^  twenty  were  women ;  they 
were  for  the  most  part  young,  only  ooo  being  (48)  older  than  lliis 
patient.  And  it  ia  juat  in  ytjunR  women,  as  wo  ahall  see  in  the 
next  clmp(<*r,   thut   we  get  moHt  collfemiu, 

Oae  of  hia  ceecSr  Noh  IS,  had  mitral  difieaae  (conBlrietion). 
This  patieut  waa  worse  in  the  spriap  of  the  year,  and  Raynaud 
irentiunfl  ihe  uutumn  uml  r^pring  m  being  coDinion  »i3--Laonsof  onset. 

dpring  18  the  Hea^^on  for  thi^  large  exi^fetion  of  uila  acid  for  the 
v?ar.  but  rhi^re  iu  e,\ro  sometirnea  a  large  excretion  in  the  autumn, 
well  kTiown  to  aafferera  from  hpaducho,  it  ie  a  rebound  from 
the   high   nutrition   of   the   summer   bolidfly. 

This  case  also  fulfils  Raynaifd*a  definition  in  that  the  trotiblea 
were  to  a  large  exteni  ftymmHtrical:  And  like  it,  also,  severat  of 
his  i^jLHeh  becamv  eiirunie,  laHling  for  yeura.  with  periods  o(  inter- 
misaion— a  condition  of  thinge  which  he  thinka  is  specially  seen 
ameng   tiie   Blighter  fonnfi   of   1\xg   trouble. 

In  the  pfttiput  whoac*  cunt^  I  have  juet  mirrjitcd  above,  1  did 
not  estimfltP  thp  urif?  atid  lor  two  reasonf; :  first,  because,  a£  I 
have  aaid,  her  attacks  were  not  veiy  wull  marked,  ao  that  iL 
would  hovif  hern  diflicult  to  separate  the  urine  correspondicg  to 
them  ;  and  8ocoi^d,  bccanec  1  came  lo  the  ooucUtsion  that  she 
had  Bright'^  diBeaaer  and  there  Beems  to  b«  reaBon  to  believe  that 
Qnght'e  disease,  eapoeialty  in  its  ueute  Gtaacs,  interferes  with  the 
fllimination  of  urio  aeid,  ao  that  there  may  be  an  exuess  of  urid 
acid  in  the  blood,  without  any  corresponding  ciee^s  In  the  orine  - 
but  in  all  Buch  cmsts  we  t-an  tdl  ific'  ijuautity  of  uric  acid  actaally 
in  ihv  blood  from  the  i:apiliary  redox  and  the  blood  granoiee. 
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KlicLi  y.  Uad  liFcmogbbiEiuria  with  eome  of  ber  abtai-ks,  and  1 
ehatJ  give  proHontly  the  amount  of  uric  Acid  I  found  in  the  urine 
in  otber  cnses  of  hroinoglobmuria.  This  patient  also  had  pallor  of 
Hkin,  hpadarhe,  ami  iaul  temper  at  the  time  of  her  attfl<rks ;  and 
vh«a  sho  v/M  put  on  drugH  similar  to  those  1  gave  to  Mannii-h  fi.. 
aU   her  symptoina   greatly   dimiaiaktid  in  sevtrity   or  disuppcared. 

la  the  caac  of  llannoli  E.,  the  family  history  ia  of  some  intorasti 
for  her  father  died  of  apoplexy,  for  which  we  may  not  be  for 
wrong  in  rcuding  chronto  high  blood  prciutiire*  Brighton  diBoase,  and 
cerebral  h^moTrhage  ;  and  two  brothera  had  pbthiHia. 

She  heraelf  had  rheumatic  fever,  whicb,  as  I  have  endeavoured 
to  ftbow,  i&  due  to  uiio  acid,  and  two  years  later  phlpbilla  in  llic 
leg.  the   rclatioQflhip  of  v^hich   to  gout  m  well  known. 

Then  the  troublcfl  for  which  ahc  was  admitted  became  woiau 
in  the  sprittg,  and  I  have  .^thown  that  in  spring  nnd  aummw  there 
JR  fi  phia  excretion  of  uric  aciJ  in  the  udne^  thp  sign  that  an 
exiCesB  of  it  ia  pasHyig  tbmuf^b  the  circulation  on  its  way  to  the 
kidaey.  while  in  the  winJer  there  is  a  diminished  excretion  with 
aomc  storage  of  urate  in  the  organs  and  tii^ueJt,  th^e  [ilua  ciore- 
tiozi  of  the  warm  aoaaon  being  the  rcault  oi,  and  to  some  e;Ktent 
proportional   to,   the   minus  excretion   of  the  cold   (ece   hg.   4). 

Then  her  rtt.racka  were  often  in  the  morning — in  fact,  juiit  nt 
the  hours  when  in  the  aormal  p  by  Biological  cycle  the  excretion  itf 
urato  ond  the  amount  passing  through  Ihc  bluud  ia  t^reatest,  Anrl 
we  have  all  the  signs  of  ita  e^L-eas  in  the  blcHwl  in  tlie  ooU  pale 
surface,  and  the  headaches  which  bo  rre<)Uentlr  acoompanied  the 
attaeke,  and  niueh  the  game  mav  be  i^id  of  the  majority  of  The 
ftttaeka  in  Ibo   cas^   of   Kliza   H- 

There  are  a  few  points  also  which  I  should  like  to  ilraw  atten- 
tion to  in  Dr.  Sonthey'a  very  inU'ri'sting  uafie  of  symmetrii:*! 
gangrene,  which  I  wad  fortunate  enough  to  &ec.  aod  which  is 
recorded  in  the  Transactions  of  the  Pallioitf/ittfi  tiwiety,  JS83,  p.  iTBii. 

The  pationt  was  a  girl  under  three  years  of  age-  K  is  recorded 
that  her  faoe  and  the  rest  of  her  skin  presented  an  nshen  jjillor — 
'*  axilla  temperature  '.i'f4'^.  puLoe  V2i}.  small  nnd  a  little  wiry  at 
the  wmt.'^  [She  waa  evidently  pa^aing  into  (he  ntage  of  reaction 
with  rise  of  temperature,}  Her  urine  vim  alk a! me,  deposited  urat«a 
and  phoephatei4,  and  contained  albumen^  There  eouldn  1  think.. 
be  no  doubt  that  thia  alkaline  unne  contained  an  excofis  of  urie 
acid  relaiLVG  to  urea,  and  that  The  albumen  was  probably  due 
to  bbocl   changes  aimiUr  to   those   chat  produce   hff^nioglobinuria. 

Al  the  post  mtfrtem,  which   ia  interesting  aa  adding   one  more   tu 
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the  radtct  acftiit)'  rccorJs  of  auch  obafrratJona  [Raynaud  records 
only  thre<j],  nothing  obnormal  was  found  in  the  veeaelfl  of  the 
nHphyxiAted  pattfl,  but  th«?  blood  wm  averywheru  fluid  and  "  like 
tiliitik  chprry  jufci?." 

In  t'he  discoloured  parta  the  akin  and  connective  tUL^ura  were 
chiefly  affecti'dj  tbi^  muscles  wen?  only  4  little  sUined,  and  then- 
WJL9  no  efhision  into  tht'  jotntJ^  ;  and  tlua  ia  interesting,  a^  Hnyimad 
remarks  that  the  Ici^ioiu)  afe  more  Biiperficial  than  oni^  might  at 
first  Bight  (*xp*>ct. 

From  the  parents  it  w:ift  mide  otit  that  there  wrta  iindouhtrtd 
syphiliH  in   the   fftth^r^R   famlty,   and   h?  had   suffered    frum  hremat- 

The  child  hod  an  attack  of  "  ffbrile  purpura"  in  October,  aod 
H   fovenBh  attAck  for  three  daya  from  November   13  to  16. 

Her  laj^t  illnnflB  begfin  oa  tlie  evening  of  December  1  with  heud- 
nrbe,  N'^tt  raoroing  she  was  appaTeDfJy  well,  but  at  4.-10  p,m, 
com  plained  nf  her  IpgA,  and  her  father  seizing  bniist^H  nn  them, 
rubbed  ihi^ni,  which  wppearefl  to  make  the  pain  mai;h  worae,  and 
from   that   lime  thp   trouble  incrc/ii^cd   up  to   her  deatL 

I  think  it  qoite  poasihlr  that  the  final  attack  va^  a  poet- 
febrilo  fchoimd  coming  after  and  due  to  the  fevor  of  Novemhpr 
I'i  to  I<i,  aimilar  lo  the  poat-febnl<>  eoTidftions  we  eoe  ex'ery  day 
after  pneumonia,  typhoid,  gearlet  and  other  fevers,  with  its  syrap- 
toms  of  hIoWj  high  tensinn  pulw  (poet-febril**  bradycardia),  aub- 
uotmal  tempernlurc  and  general  deprcflsiun,  and  which  are  due.  oa 
I  tavQ  shown,  to  the  urate,  which  la  afored  during  the  ftrer, 
poeaing  through  the  bloml,  when,  with  falling  temperature  and 
falling  Ehcidityr  the  conditione  become  favourable  to  its  solution  and 
Hxcreticn ;  in  a  word,  there  is  poat-febrile  collsemia  and  its  Bymp- 
t/»mH,  und  Rjiynund'-s  di^i^e  ra,  1  believe,  a  mere  exaggeration  of 
Altaic-   of   theae. 

Id  the  oaae  of  my  patient,  Margaret  C,  the  attack  bore  prc- 
ciflcly  the  some  relation  to  a  previouti  fever,  probably  scarlet  fever. 

It  raay  be  objected  that  in  Dr  Southey'fi  patient  the  interval 
from  November  U*  to  Dt»cetnber  1  was  too  long  lo  allow  of  thh 
eTplftoation,  but  I  think  il  very  probable  that  the  lever  diil  not 
really  rrjmf:  to  *ir  end  quit^  fts  »aon  S*  the  piirc-nts  made  out,  and 
ihc  way  in  which  serious  diacases  arc  allowed  Jo  pnsa  almost 
Lincotin^d  among  the  children  of  the  poor  ia  familiar  to  us  all. 
The  first  sign  ot  this  post-febrile  pollnpmia  was  the  headach-*  of 
l3econih<*r  !  ;  poesibly  ibia  was  followed  by  a  little  febrile  move* 
menl   whieh   temporarily   rai»">d   the   acidity   and   made   her  appear 
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bright  Bnd  well  nert  morning,  bm  by  tho  ufti>rnnoa  this  bad  come 
to  an  end,  and  at  4..10  p.m..  which  comes  io  what  I  hftve  apolfen 
cf  as  till!  afternoon  ulkbliue  tirle,  the^  full  lou'-c  of  thr<  iitk  taid 
fltorm,  no  doubt  reinforced  hy  ihc  teraporarj-  fluctuation  of  the 
prcvioufi  night,  c^Scoted  her  vcsacls,   and  the  gaa^ne  began. 

A  glanv^  at  the  plate  which  aecumprkDicu  the  d(>?Grip1ion  of 
Dr  Soulhey'e  caae  abowB  that  the  asphyxia  gfe-tpd  firnt  and 
chieflj  thoBft  partfl  of  the  lega  which  in  ehildfen  of  this  age  are 
conimonly  bft  wiLhout  coverin^^,  and  ao  are  exposed  1o  great  Iom 
of  heat  hy  rEidiation  and  conduction ;  bo  that  Raynaud's  ^rgnmoat 
(^ven  nbovs)  ^ith  legard  to  the  handa  and  ieet  will  hold  aleo  in 
thie  ca£e,  for  It  wae  (he  Bkin,  and  not  the  deeper  tissuee  that 
were   ntfecled   {set   previous   remarks). 

This  also  haa  an  important  bearing  on  the  theory  of  mpchanical 
obatructlon  o!  vcfisela  by  colloid  urfc  acid;  For  if  in  the  blood  stream 
just  as  in  thi^  tnat-tubc  the  prcciipitation  of  colloid  int^readea  ^s  thu 
temperature  dLmiaJshea^  one  would  ospect  to  find  the  worat  eScota 
oi  Buch  mechanical  obatniction  on  the  surfaces  and  extremities  of 
limbs,  Tath'T  than  in  rhe  deeper  and  warmer  tiflBuee  of  their  more 
bulky  jiarts. 

The  uiotit  iutereatm^  part  of  Raynitud^s  theala  id  that  in  which 
he  dbcuiHi^fl  the  etiology  of  the  trouble,  and  auma  up  the  argu- 
ments for  and  againat  each  theory-  He  devote  a  a  ^ood  deal  of 
attenrion  to  arteritis,  but  auma  up  againat  it  on  th^  f^rouid^  that 
there  is  no  Hnntomirtal  proof  of  its  presence,  and  that  perrpfln?nt 
ehange^  to  the  vessel?  will  not  aecoant  for  allerationa  in  oiroula- 
tion  ivhlch  Hrt<  parux^^mal  and  tuniporary.  And  thia  tm;t  that 
Raynaud'a  dlFieaiic  la  paroxysmal  aod  temporary,  juat  like  the  head- 
Kche,  epilepay  or  mental  dcpresaJon  of  which  wo  have  apokcn,  in 
of  itaolf  alinoat  sufficient  to  suggest  that  it  has  a  commoa  origin 
with  these  other  troubles. 

Much  thk?  same  coaplusion  is  iirrived  nt  with  rt^gard  to  (he 
nervous  sy^ti^ui.  tliuu^h  he  Is  htmaelf  moru  in  fnYUur  uf  this  ex- 
pknatioA;  but  he  pointa  out  that  though  a  leaion  of  nerve  struc- 
ture undoubtedly  inHueneea  the  nutrition  and  aeuaation  of  Uie 
partfl  aupphed  by  Ihe  injured  nerve,  the  effect  is  local,  and  does 
not  affect  especially  the  uircniation,  while  the  condition  he  ia  de- 
acftbio^  affeclfl  firiuiarily  the  drculucion,  the  altereJ  miintion  heiug 
deconJury  tu  iIieh.  and  the  conditJou  is  not  entirely  local,  as  the  vrholi? 
«Lirfaoo  of  the  body  ia  aSectod  to  aomc  extent  in  the  aame  vray; 
and  ho  linally  coneludca  that  apaamodie  contraction  of  capilUry 
veaacle   givea   the   beat  explanatioa^   for   the  following  reatona^     Thi? 
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oiroulatioQ  in  t!m  arteries  ia  little  ii  i^t  all  Aficotcd  in  tLc  parox- 
vama :  the  large  veins  ara  tJso  free,  and  obatructbo  of  a  vein 
^ivw  rino  to  totally  different  eooditions  from  those  met  with  ul 
the  caaos  lifi  ia  rleacnbing.  Thn  chief  point  in  local  asphjEiu  ia 
the  Bxtreme  slownfj^s  with  which  the  vonoua  i^AplllAnefi  refill  whea 
f-mptimi  by  pressure,  la  an  aapbyxiated  fi^nger,  tf  the  cap  ilia  ned 
he  emptied  by  prcaaiire,  aa  much  ds  thirty  acconda  may  elapse 
before  they  regain  their  colour  ;  in  a  uorinaJ  finger  the  blood  will 
return  in  one  or  t^?o  seconds.  IF  v,  ligature  is  passed  round  a 
finger  bq  &a  to  obatmct  the  v^ina,  It  become-s  purple  and  congested 
it  in  true;  but  if  a  pain  spot  ia  produced  hy  pressure,  the  blood 
returns  into  it*  veflseb  even  mote  quickly  than  in  tht^  normiil  con- 
ditioQ,  It  is  evident,  thoreforo,  that  the  obatruction  le  neither 
in  the  arteries  nor  in  the  veins,  but  in  the  smaU  veosela  that  lie 
botw9[>n  them,  and  the  obstruction  U  aposmodicH  bocziusen  ae  in 
the  well-known  phF^nomflnor  of  "dead  finger,"  it  may  pftfls  Away 
ji-nd  leave  no  effect  behind  it.  If,  on  the  other  hand,  the  apaam 
pBfsists  for  some  time,  nutntioual  changes,  whi(;h,  however,  are 
entirely  sccoudary,  will  cnaue-  With  regard  to  Hpaam,  it  seems  at 
least  doubtful  whether  the  oapiliarieB  have  any  mneclca  that  will 
produDc  such  an  vSeat,  and  in  so  fur  aa  it  i^  paroxyemal  it  ia 
now  esivy  to  see  Ihol  it  is  Ro,  for  eKactly  the  same  reason  that 
hpadaehp,  epilepsy,  and  mental  deprpwiion  vLn^  paroxyanml  in 
accordance   vrilh  the   fluctuations  iu  tlK^  causative  collEemia, 

There  is  nothing  in  Xla^Tiaud's  argument,  here  quoted,  a^L^nst 
the  possibility  that  the  obstruction  ia  mechanical;  on  the  contrary, 
it  ii"  difficult  to  believe  that  spjiam  of  uny  Uviug  tipSLe  eftn  con- 
tmiie  9n  If^np  am  to  cauap  it.s  o*ti  death.  And  wp  how  Icqow,  and 
can  demoustralc,  that  the  rate  at  whrch  F^be  blood  returns  intc 
CHpillaries  emptied  by  prcesiire  (capillarv  rellus)  13  a  pttftxtly  reli- 
nhle  iodcs  of  the  quantitv  of  uric  aoid  that  is  circulating  in  the 
blood,  amd  thui  can  only  be  eo  because  the  obstruction  ia  mcebanioal 
and  urio  acid  ita  cause. 

Such  beinn  the  etiolo^  of  the  local  asphyxia,  let  ub  glanre  nt 
its  relationship  to  nthur  diseases  as  d«^pi<'ted   by  Raynaud. 

Thus  he  meations  (p.  72)  a  case  in  ^hicli  the  blood  waa  eX' 
nminad^  and  showed  diminution  of  red  celhi  and  tnctcaao  of  white 
cells,  and  tcranrtH  that  this  led  M,  Simon  to  ulaas  the  oaso  undirr 
the  head  of  Jeuco(!ytha>mia. 

Raynaud,  however,  questioDS  whether  leucneythsmia  rs  a  disease 
ut  all  (p.  14),  but  suggests  rather  that  it  is  but  one  aymptom  of  a 
blood  change   which  has   as  its  results,   on   the   oue   band,    local 
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oaphyxio..  and   on    the    other   dimmutioa    r>i    red    cellS)    moroaec    of 
white  calls,  aad  hypertrophy  of   tht'  sploon  and   glande. 

I  may  aay  at  once  that  LhU  is  a  viisw  whioh  recoramenda  itself 
very  stTon^ly  to  my  mind,  and  indct>d  [  had  alroody  {Lanc^J,  IdD2, 
vol.  t,,  p.  663,  ftud  eljiewherc),  given  ti  Himikr  explauutitm  »i  the 
5acl>  beforr:  I  was  awure  oi  this  paaaagi?  in  Riiynaud^s  thesis.  And  I 
havi?  pointed  out  that  in  mj  caa^  (Eliza  H-)  an  cxiiinination  of  tho 
hiood  during  some  of  hut  attacks  aittioiupaniod  by  hremoglobi curia, 
which  was  Tuade  by  ray  ti[>Uiyigue  Dr.  8.  W,  Wheaton,  showed 
incrtflflp  of  white  celh,  diminution  of  red  cells,  and  increase  of 
eoHgiiklnlity  ;  and  I  shsll  preaentiy  ^ve  my  resdons  for  bnlJeving 
that  ihfOB  blood  changes  urc  thv  rcanlts  uf  tbi;  prcaeni^e  of  fto 
oxG^sa  of  liiic  &cid  in  the  circulation. 

It  has  bcon  flugf^cst^;d  by  Dr.  Huntiir  that  the  esEocas  of  urio 
acid  wbicb  I  found  in  thp  unn<!  in  Uiesc  ijuaes  was  the  Teault  of 
thif  Moo(I  *^hange*i,  and  not  thp  cause  of  thtim  ;  but  I  have  given 
(Lancet,  previous  rpferenoej  my  reasons  for  not  sharing  Ibis 
cpiuion,  and,  ne  we  shall  soe  in  IIik  following'  rbapter,  it  1^  easy  to 
product  deRnit^  and  distinct  changes  in  the  blood  at  any  time  by 
brin|j;ing  an  exoesa  of  uhc  aoid  into  the  t^ouktion,  and  ahio  thai 
the  bloixl  itself,  evsn  in  phyBiolo^'oal  conditioDB,  verier  from  hout 
to  hour  with  the  amount  of  nric  ncid  granules  it  coDtains  and  tb« 
quantity  of  uric  acid  pacing  into  the  urine  i  I  would  refer  alec 
to  some  remarks  by  Dr.  W.  G,  Smith  in  the  Briiish  Mcdtcai 
JovrtKtl,  1890,  vol.  i..  p.  13i!8,  who  points  out  that  uric  acid  and 
xanthine  are  increased  in  Icucooytbamia^  while  the  normal  oxidising 
power  of   the   body   ia   not  seriously   affected. 

The  pnlargement  of  the  spleen  mentioned  by  Raynaud  i«  inte^ 
bating  (and  tt  was  sko  present  in  Dr.  8oDtbey's  rase)^  because  1 
have  found  that  in  nearly  all  conditiona  where  tbe  spleen  is  en- 
larged  (and  indeed,  as  I  have  pointed  out,  muny  others  have 
observed  the  same  thing),  there  ia  an  oxaeiw  of  uric  acid  in  the 
urine  and  in  the  blood,  nnd  I  have  l>oen  led  to  inict  that  this 
pxeeiA  ol  uric  ncJd  was  the  result  of  thi>  conditions  which  prodttced 
the  enlnrgemcDt  of  l^he  apleen.  namely,  malarial  And  other  fevers, 
nf  which  I  eball  have  to  apeuk  preAenlly :  vu  ihat  the  enlarged 
nplcen  and  excess  of  urates  in  thi>  blood  and  urine  may  ho  mere 
modifications  of  that  moat  rommon  condition,  poBt-ff^brile  colUemia, 
which,  again*  is  not  uncommonly  u  e^use  of  Kuym^ud'd  diatiaae  or 
allied  conditions ;  so  that  the  obMrved  connection  between  tbia 
disease  find  leucocythipmia  Ia  completely  expluined,  and  the 
changes  both  in  the  flujd  tiss^ie  and  the  Holid  tissue  aie  Acen  to  he 
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tbe   resulta  of   tht^  chfliig<^  in  circulation,  rutrition  and   iiLelabolisiii 
which  uric  ;icid  producefl. 

Tlie  rriUtiuTisliip  of  RajnauJ'fi  diaeaBe  to  mtUBlruation  flnd 
pree:nanGy  is  of  conaiderable  int^reat.  though  Raynnuci  only  narratoa 
oao  caae  ia  which  the  eymptoiCB  uaderwcat  a  monthly  (exacerba- 
tion, and  ovon  ht^re  wo  are  not  told-  as  ho  remarks,  whether  the 
attack  coinoidt'd  with  the  period,  1  should  myReU,  however,  have 
vary  Httle  doubt  that  this  was  the  ciise.,  (or  I  know  of  nn  physio- 
Icgical  i^onditioD  in  which  an  excess  of  uric  ;LuJd  In  ihc  uxine  and 
ihv  blood  U  more  certab  to  be  met  with  than  in  mcDstruation 
(see  tigB,  31  and  32). 

As  Q  matter  of  ovuryday  chstirvalion,  all  conditiocfi  which 
upset  nutrition  and  interfere  with  the  tukin^jmj^jjjporplioa  of 
foodat  once  produce  fl  ^all  i^  \^"  a..;^;irjT  ^f  ^f,  iirini"  and  an 
i nrrMjjpffl  , g^gret, j f  "  -^f  "ri ^'  ^ ■  ■  ■  -^  ;  and  meD^Uuation.  even  when 
normal,  tmd  mach  morr  so  when  there  m  dyAficnorrhcen,  ulmoat 
iiLYariably\brin^  about  theae  reeulte  ;  and  w^^t  03  a  consequence 
of  the  coiltfmia  so  produced  thfl^uiiifcat^pression^  h(Miduche,  fits, 
and  other  Tnffhlea  Iram  wtrtflK^Fomen  are  ao  veil  known  to  fiuffer 
at  ihsse  times.  Tlie  same  fnct  eTplaiuR  also  why  vomen  bo  rarely 
suffer  from  ^out  till  after  the  menopause,  because  tbie  inout-hly 
plua  excretion  of  urates  prevents  their  atorca  and  accumulations 
of  the  flubstaoce  from  becomioij  ao  Urge  as  they  do  In  the  case  of 
men. 

Raynaud,  howevcf,  menliona  a  very  good  inBUace  of  Ibo  oppo- 
site effects  of  pregtinnry;  for  just  as  menstruyllb  lowgra  nutTition' 
and  uicrc^jfees,  the  exen-tittn  of  nciiea.  so  dopis  [iregnAnff^  arL  just 
Like  meat  die^t,  suJphate  watera  and  many  metals  a^o  atimulua  Xv 
nutrition  ;  up  go  urpa  nnd  acidity,  and  the  excretion  of  u^A^  i» 
dimifUBhed — that  is,  eicrctioQ  falls  below  formation,  and  uratoB  ai'i! 
held  back  and  reulned  in  the  body»  and  with  ihi*  the  blood  is 
eWref!  of  urat^-^  and  the  circulation  ^obs  on  freely.  Now  Raynaud 
trlb  ua  (p.  i8)  of  a  woman  who  noticed  tliat  (be  complctL*  dJH- 
appcamuce  of  her  symptomA  waa  the  fitat  indication  of  commencing 
pr^gniLncy,  and  GVt^rf  w^oman  knona  that  •i"?LQn  "lia  ii  jirwB^wit 
she_ja  well  and  stTong,  unJcM  she  has  voniitinjr  or  eoioc  OlhcT 
r.nmplicfttion  [nee  rcmarira  about  fi^.  51   and  32). 

Ke  sayB  (hat  in  this  cafse  taetwtruntion  hnd  no  effect  on  tlie 
i  rouble.  Pua&ibly  this  woman  had  but  very  alight  menAtrunl 
troubles,  but  the  common  effectfl  ol  njcnstrualioa  on  the  cercbml 
I'ireutation  and  ibe  akin  are  met  with  every  day.  and  ere  t^on 
obvioUB  to   be   passej  over. 
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Here  again  we  aan  explMin  a  whole  a^riea  of  pheDDmena  ;  for 
if  jjregcjinc/  thtia  cauaes  a  retfiptiun  oJ  urali-M  jp  Eilig_tLP'ly.  jiat 
as  do  moat  fevers  and  a  large  uumbur  of  druga,  auch  as  oiercarj, 
opii^  and  otbGrBf  about  wLich  I  hiLvu  \^ttaii  t^t  Ivngtbi  when  the 
pregnancy  comeg  "t«  an  end,  and  urea  and  acidity  fall  owing  to 
tbe  interruption  of  nnrrition  which  pflrTurition  occaair»na,  there  wdl 
be  an  eiicesaive  eii^retioa  of  urates,  tlie  r^^ult  of  the  previous 
letention,  aud  we  get  what  F  liavc  spoken  vi  \a  the  case  of  diugs 
&6  a  rebound,  not  poat-morptiricl  or  postfebrile  coUicinia,  but 
poat 'puerperal  coHa^nua.  I'ho  cnuBO  is  in  each  caea  the  HOmo  ;  the 
result  is  hIbo  the  aame.  We  get  obstFux;ifid_a^il lanes,  and  the 
lesnltH  of  thip.  slow  high  t^'nsion  pulsp,  whioli  may  be  irregular  or 
inferraittent ;  t^old  a£in  and  I'ltremitiea  ',  scanty,  it  may  be,  aliu- 
minoua  urine;  he&daclie ;  mcnt^il  depreaajuo,  and  even  (ite ;  and 
Kaynaad  (p.  I'W)  mentions  two  caeea  of  the  difleaeo  as  coming  on 
filter  recent  delivery. 

Pregnancy  has  the  same  effect  on  epilepsy  [see  also  interaBting 
case  of  post-puerperal  ppilepay  in  the  Lanr^t.  13^t4,  vol.  i.,  p.  1205), 
ttnd  theie  a  a  aimilar  intereating  parallel  between  the  efiecte  of 
pregnancy  on  Raynaud^s  diaease,  and  on  the  dang  sib  of  chloro- 
form (aet^   p.  37). 

See  also  the  moat  iotereating  puraUal  which  U  here  preaeDt«d  to 
ui  between  migraine  (the  uric  acid  headache)  and  Raynand's 
diaeiise :  for  we  read  lu  Dr.  Livein^'s  valuable  work  ('Megrim  and 
Sick  Hcftdache/*  pp.  4rt'47],  of  a  woman  who  inherited  the  com- 
plaint from  her  father  and  "  became  aubjeot  after  puberty  to 
ficvero  attackfl  of  mogrimH  recurring  at  the  monthly  penod,  gene- 
rally immediately  after  raenatruation  (see  tigs,  .*!  and  SI),  ^he 
married  at  twenty  and  had  a  large  family,  and  it.  U  r^mfLrkahle 
that  Uiroughcut  her  pregnancies  she  had  bren  perfeetly  free  from 
the  complaint,   which  has  invariably   returned  after  delivery.*' 

It  will  be  evident  that  we  can  explain  completely  every  fa^ct 
here  mentioned.  Both  troubles  are  due  to  colliemiar  and  the 
effect  of  ui«Tij4truation  and  pregnanoy  on  thia  is  in  eveiy  case  the 
same.  But  in  the  one  patient  the  colljemifl  and  the  high  blood  prea- 
aure  it  produced  afTect^  especially  the  intracruniul  oireulutiun  and 
cauaed  headache.  In  the  other  lli€  obstructed  capilUric^a  affcctW 
chiefly  the  extromiticfl»  and  produced   Raynaud's  diaeaac, 

I  uan  go  further  and  i^iy  that  the  p^''°">  m'^"  suffered  from 
hgftdftche  had  a  titry^^g  bii^*n  '^"^^  coo^ejjuently  when  the  capil- 
laries were  obetruct^d  by  urie  acid,  fihe  hiul  high  blowl  preiwure* 
of   which  the  headache  was  at  once  the  reault  and  sign  ;  wlulc  the 


498 


VMtl    ACID — CBAF7BB   HI 


patient  wbo  hod  REkynaud^^  disease  had  a  vroiLk  heart,  ao  that  thft 
obatruotioc  m  the  capillaries  was  ablo  to  iiiterfi*fe  seriouBly  with 
the  circulation  Jn  certain  pcirtionn  of  the  extremilieH ;  juab  hb  I 
bIiaII  have  to  auggpHt  in  chapter  Kvi,  that  the  HtreDEth  ot  weak- 
ness  of  th?  h«4d*jiaLfiiaiitiea  wheiter  the  same  forces  shall  pToJtioe 
hoa^^fccte  on  the  ona  hand  ^K  cb*9Nl^  on  U»o  other,  of  as  I  Lavo 
ftlreedy  suggeeled  in  chaptor  viii,  whether  they  produce  niehm- 
ehoIJa  on  tht  one  hand  or  i^ivcta  on  the  other ;  tULfl  ftasoeintion 
with  a  wf'ak  hoart  ai^uounting  for  the  great  frequency  of  chorea 
in  glrlsn  and  of  cunditioaa  of  e&t^It'Cmcnt  in  womeu,  just  as  it  here 
occounta  aJao  for  the  preponderance  of  giria  and  womea  among 
Biifiercra  from  l^ajnaud's  diacaaCi  S^i  per  ccnt«  oi  Raynaud^  caecs 
being,   aa  we  have  seen,  females. 

No  doubt  a  fieriefi  of  anatomical  and  phyaiolopcal,  or  evai 
pathologh^al,  conditions  determined  in  eaeh  case  the  locality  Uk  bsn 
moat  alTected;  but  these  &re  of  little  oocsorjiieuoep  bcoanae,  as  I 
have  iihown,  and  can  domooBtratfi  at  pWcufe.  if  the  blood  is  kept 
mocioratcJy  cl*!ar  of  UTutcs,  neither  bnd  of  diaturhtiooe  would  take 
place  nor  continue,  and  Raynaud'a  obHervation  on  the  oirc^ulatiori 
in  tho  ^Vin  has  now  given  us  thi?  powet  of  eslimating  the  urio 
acid   in   the   bJiiod   by   a   touch   with    the  £nger, 

With  regard  to  irregubr  pulac,  Raynaud  mentlona  aovcral  ouea 
In  which  thia  woa  observed,  and  he  looka  upon  it  aa  a  purely 
nervoub  phoaomsuon.  I  have  pointed  out)  however,  that  my  pulae 
never  falters  oi  flutters  e<ccept  w^en  I  am  auHeriag  from  obstructed 
capillaries,  and  h.igh  blood  pressure,  and  aleo  tbat  this  and  other 
*"  nervouji  '*  phenomena  do  not  appear  when  my  blood  is  kept  fiee 
from   any   great   exceaa   of  uiio  acid. 

Ab  to  fevers,  Uajnaud  mentione  (p.  DG)  tbe  case  of  a  woman 
who  had  some  attacks  of  ague  in  March,  az^d  about  tho  middle  of 
April  began  to  be  very  easily  afleeted  by  oold,  no  thai  exposed 
portionB  of  her   body   became   pale  arid   then  skte- coloured. 

In  oue  of  my  (iaaes  the  attack  came  after  n  lever,  and  in 
another  it  came  in  a  perioii  of  ostremeiy  low  nutrition,  perhaps 
due  to  insufficient  food  ;  and  I  have  suggested  that  Dr.  Southey'a 
case  was  also  due  to  post-febrile  oolite mia. 

Now  fever,  as  I  have  just  pointed  out  in  the  parallel  case  of 
prcgiLaDcy,  iucreasca  metabolism  ;  the  e:(oretion  of  uroa  and  of  a<-id 
riaee  the  alkalinity  of  the  blood  ia  dimiuished,  uad  as  a  ri^ult  It 
IH  cleared  of  urates,  and  the  excretion  of  urates  in  the  unne  is 
diminishod  to  a  correspoadiug  extent ;  but  the  blood  biding  cleared 
of  nmtes,  the  eapUlariefl  are  freed*  and  we  get  a  quick  low-teniiDn 
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^v\as,  as  i£  well  Imown,  and  ae  we  now  knon  &lso  a  quick  oLLpil- 
lary  reflui.  The  uratvB  are^  however,  not  merely  kept  out  of  tho 
blood  ;  x]if.y  ure  also  kopt  out  of  the  urine— that  ia,  are  ki^pt  haczk 
and  retained  in  tlie  body — and  when  the  acidity  falls  at  the  end 
of  the  Fgjaf.  outjhsj  j;ome  *g^^j  flooding  the  blood  with  ail 
excess  of  urate,  and  producing  POfltfobrilc  coJlasmia.  with  ali  ita 
eignfl  find  flymptoms,  pTomioent  flmong  which  are  alow  high-tongion 
puJae  with  sfou  l-  i^  i'ljry  rt'lias  and  scanty  urine  i  ao  ttat  the 
relftiod  pulse  oJ  lcvi.'r  uud  the  tense  pulse  wHoh  follows  it  are 
the  aimplo  r^ults  of  the  a]t«ie<l  metaholtam  through  iia  efEt^ba  un 
the  quantity  of  uratos  in  the   blood  (aec   p.   208). 

Aa  I  have  said,  Raynaud  montiooa  what  I  regard  as  moet  im- 
doubted  and  independent  mgn«  of  free  &Qd  obstruoted  cApillaries 
without  having  htmseU  understood  their  import,  for  on  p.  90,  in 
deBcribing  an  attack,  hu  teib  nn  that  the  tirine  is  small  in  quan- 
tity, and  on  p.  13L  he  aaya,  ^*  Qnclquefois  ohaque  ooG^e  ae  termine 
par  une   abondante   ^miBflion   d"  urines," 

Can  anything  bo  more  eimplc  than  the  explanation  of  thia  ? 
Could  anything  prove  more  completely  that  obatractiQn  of  capil- 
loriea  ia  present  at  the  time  of  the  attaek,  and  is  subsequently 
Tcmoved  ? 

An  interesting  case  of  this  diseaae  ia  reworded  by  Mr.  D'Arcy 
Power  in  the  Lun*xf  fl81)3.  vol,  ii„  p.  240)  in  a  girl  aged  i  years 
and  8  months,  aud  tho  patients  mother  '^  volunteered  the  atate^ 
meet  that  before  the  attack  the  patient  passed  much  more  urine 
than  uflual,"  This  diufcHis  no  doubt  eom»spiindfd  with  f.he  mental 
well-being  which  in  older  patieula  ia  freiiuently  no  titled  lo  pre^jede 
headache  or  hts  (see  pp.  S-'T  and  27S)> 

I  have  po'mted  out  that  under  all  oonditioos,  both  in  phyeio- 
logy  and  patholo^,  the  ^'^^^nt'^"  ^^  '^'^fpr  ii*  tho  uiine  is  from 
hour  to  hour  and  day  to  day  inversely  as  the  urio  acid;  and  tLat 
aa  the  urate  excretion  can  be  eontrolled  by  dniga,  tne  excretion  of 
water  can   also  be  controlled. 

I  luLve  also  pointed  out  that  it  has  been  shown  that  digitalis, 
which  is  well  known  to  contract  the  arterioles,  does  by  tbia  con- 
traction Tcdnee,  ot  even  completely  arreet,  the  flow  of  urine  (see  p, 
171),  and  have  suggealed  that  a  aimilar  obeiTUetfon  of  the  capil- 
laries of  the  kidneys  by  urio  acid  accounts  for  the  inverse  rolatioQ 
between  water  and  uric  acid  in  their  excrotion. 

In  Rayaaud'fl  diaeaee,  therefore,  wc  have  ovidenco  not  only  that 
the  capillarii'a  arc  obstructed  in  the  affected  part  and  over  the  aur. 
faco  genorallyi  but  we  also  know  nnd  have  evidence  that  they  ale 
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obatTUcted  in  rb.«  kidneys  from  tbc  itxcl  rectjrded  by  Ejiynaud  thar 
the  MTiDe  is  ^aiity  ;  und  in  th(^  ia*^i  (hat  the  aLtncks  niuy  uoiur  Ui 
an  pnd  with  a  diureaia  wv  h»ve  e\klein:i'  that  the  vuwels  are  freed 
or  dilated  not  only  in  the  alTccted  area  and  the  shin  gc&^Tally,  but 
dao   in   the   kidneys. 

i  would  ubo  point  to  the  taterodtm^  parallel  which  thpse  facts 
bring  out  between  the  attack  of  cfl|jhy*ia  on  the  one  hand,  and 
thi?  urio  ac:id  headache,  epilepsy,  and  hyHl^rrla  on  tht<  other.  In  all 
of  ihefic  the  attack  is  uont^tnporaueoue  with  a  scanty  secretion  of 
oiinVi  and  is  followed  by  more  or  lew  diureaia;  and  in  all  thesi; 
di^turhanc&B  oE  iunotion  the  results  are  duo  to  the  eame  nause  :  the 
improved  intracianial  ciTculation  which  rpmovea  the  "  ucuroais  "  ia 
eootemporanefoufl  with  an  improved  circtilation  in  the  kidDeys  which 
allows  of  a  diuresis. 

But  if  Raynaud  bad  mvefitjgated  nay  of  ibc  other  KcreUons, 
they  would  have  told  him  the  ^me  story,  for  the  aaliva  ie  ecBotyr 
at  the  aamc  ticnG,  and  for  the  sam^  ren^on,  tbat  the  urine  la 
Euanty  i  and  1  see  good  reaaon  to  tbiob  that  the  gaatric  juice,  the 
bil«f  and  the  other  secretions  are  i^imilarly  aff(^ct«d.  Nor  are  we 
without  siniihir  evidenCB  in  reft|iect  of  uthtT  organs,  for  in  all  my 
three  coaea,  and  to  ROmc  (:xlent  also  in  Dr.  Southey^b,  the  beadache. 
mentol  depfcBaion^  and  bad  temper  which  accompanied  the  atbloks, 
gave  plenty  of  pigas  that  tbc  intracranial  tircalcLtion  was  far  from 
Mtisfnotory  ;  and  in  the  caee  oJ  Klizo  H,,  whon  dnigfi  appeared  to 
pi«7ent  her  att.aclu,  one  of  the  most  marked  concomitant  Rgns 
was  a  very   decided  improvement  In  T^mpeT. 

Thc  fact  is  that  m  colltemia  the  veBsels  all  over  the  body  urc 
o^tnicti^d,  and  all  tbo  most  important  organs  and  tiseuca  give 
evidence  that  their  functiona  aro  thereby  disturbed  ;  and  the  rela- 
tion between  Raynaud's  diaeaHe  and  certain  neuroso!*,  auth  a  a 
hysteria,  epile[>t^y.  and  the  headrtche  And  mental  deprBsaioTi  cf 
which  I  have  spoken,  amounts  nimply  lo  tills,  that  they  are  all 
eQects  of  colla^mia,  and  for  this  reason  often  occur  together;  and 
theae  disturbances,  wliicL  seemed  In  Raynaud  to  ebow  that  the 
nervouE  ayutem  bad  some  hand  in  the  ca^isation  of  symmetrical 
gangTunc,  merely  prove  that  the  distutbanee  of  circulation  wbioh 
produce*  the  gangrene  in  the  eitremitiea  produeei<  also  such 
changes  in  the  tutracrauial  circulation  that,  i-frtain  coutemporaneous 
changes  in  the  functions  of  the  great  nerve  centres  refiuk. 

What  these  changes  will  be  depends  in  any  piven  case  on  a 
variety  of  other  general  and  local  conditions,  in  addition  to  the 
ooUwmia  whieb  is  common  to  oU,  and  will   vniy  aocording  aa   the 
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local    conditioQfi   teuil    to   favour   or   counteraia    the   elTi^cls    nf   the 
collicmja   on   the   local   ciro illation. 

A  most  iDtflrcBtin^  cusi-,  in  illustration  of  (hcfic  romarka,  \e 
recorded  by  Dr.  C.  Crawlord  Aitkotj  in  tht)  Lnncef,  ISIHI  (vol.  li, 
p.  STri).  where  attack.^  of  Rn^naud's  disease  cudk^  m  Hasociation 
with   rhe   pbeni>rnena.  of   iirmmlH, 

Hb  [jatiijut  WAS  a  man,  4goil  4-},  wlin  ksd  ii  family  history  of 
g(>ut.  renal  discaae  aad  ?i>ilcp9y,  and  liad  himself  9LiQ<?red  from 
olironio  Bnght^a  discasi.'  for  si^  yeara.  He  had  qIbo  Buffered  from 
occafiiooal   attacks  of   Raynaud's   diaeaae   for  butcu  years. 

There  were  the  ii£iial  cardio-vaBculnr  signs  of  Bright^s  dkea^e, 
and  the  puhe  showmi  Jnereaaed  ten^ilun  daring  the  attackH  of 
Rayaaud^d  diM^a^e. 

The  puintf  Lcwever,  specially  brought  oat  in  this  paper,  and  it 
LB  a  most  inlercfltinR  ona,  is  that  in  live  out  of  seven  attacks  of 
iincmio  conviilflionfl  there  were  concurrent  or  cloa*;ly  related  attacks 
of   Raynaud'a  disease. 

Ohviounly  the  exphmaTion  of  this  is  simihtrity  of  cmiHatioTi  ; 
the  obstruction  of  vc^aelfl  whidi  produt:e^i  Rayuuud^a  disease  in 
some  parte  of  Ihe  extremities  caused  also  a  rise  of  blood  preaame 
or  cardiac  failure,  uufBricut  to  produce  oonvulaiooa  ia  the  manner 
explained  ie  previous  ehaptera. 

Another  point  of  gre^t  iat«Te«t  in  Dr  Aitkeo's  paper  \s  the 
reLitively  lo\v^  urcu  on  the  dny&  of  attaoka  of  Raynuud^H  di^eahit  of 
convulaions,  thuA  ou  daya  of  uttack  the  urea  ran  from  120  to  ::^80 
grains,  and.  on  Free  days  from  200—020  grains. 

I  cannot  agree  with  Dr,  Aitken  that  this  hod  anything  to  do 
with  spaam  in  the  veaaelfl  of  the  kidney,  i.e.,  was  dua  to  dofpctiva 
excretion  of  urea;  bccauae  it  waa  obviously  due  to  deficient  forma- 
tion of  urea  from  obstruction  to  tW  olTc:uhitioTi  throughout  all  the 
tiftfjues  of  the  body^  whi^h  I  have  shown  dors  occur  with  every 
ri^  in  tho  excretion  oF  unc  acid,  ev^jx  in  physiology;  and  have 
(ip^eiatly  poiati^  out  in  chapter  viii..  with  rcfcronce  to  tho  causa- 
tion  of  fatifriid. 

From  this  point  of  view  also  Dr,  Ailken'a  careful  observation* 
of  the  urejt  are  of  the  higUe-ftt  interest,  for  thny  prove,  if  furiher 
proof  it)  tierdiidi  that  uric  acid  was  high  in  rclatiou  to  urea  on  the 
daya  of  the  RF^yuaud'a  attacks,  and  of  the  iirfrmie  Hts ;  and  we 
already  know,  from  tlie  obaervatioit^  of  others,  that  uroa  ia  low 
duriog  all  kioda  of  epileptic  and  hy&terieal  attJieka.  and  liaea  aa 
the   nltat'.k   paPr^PB   off. 

No  doubt  in  Dr.   Ailkeu'a  cane  the  renal  vesaela  were  obatruntEd 


W3 


DUa   M£Xt> — CBAFUMM   %1 


jttPi  M  thoH  of  Uh  ntiss  wlikk  be  aftv.  bat  so  wtn  afao  t^OM 
of  the  iJTcr  uid  nrnKlc*,  aad  Ifce  lov  dt«  wne  due  to  ddeottrs^ 
fofmatioD  And  reiiM>T«l  from  tbeac 

Ub  the  *>theT  hAtA,  H  th«  d«fici«fit  nr^  ii  dxic  to  dtfeet&re 
tHfftPi'itm  hj  ihe  kidiwy,  vhr  u  tli«rc  not  oko  defective  elinuBA- 
tion  of  urk  Aril  T  But  in  &U  these  eoDdJcio«ft  I  hare  Above  tliat 
Uiere  »  k  U^^e  eicretion  oi  one  acid. 

The  ftiuwer  U  again  aimplc.  TLerv  i«  a  large  eicipuoa  uf  ime 
Mid,  beCfflUM  there  m  cxccao  of  it  in  Ibe  blood,  but  utim  ia  not  in 
«ie«M  in  the  bJood  ;  on  the  oontr&tr  it  is  deBcicnt,  aa  sbdwn  hv 
the  ]«te  i*roit^mof  SeQunoU  in  the  case  of  Brigbi'a  di«esJe  («ee 
cb«p1^r  xiii.);  and  rn  physiofogical  ccndidont  ir«  can  control  the 
eun-liun  uf  uraa  a^oDg  with  the  phenomena  of  fatigue,  shotting 
that  the  one  depends  on  the  other. 

In  the  ubovc  interc^tiiii^  case  the  arine  oecAaioDallj  contained 
hromo^obm  oa  well  aa  iilbumen. 

I  i]uiTe  believe  that  there  are  people  '^  whose  b^ade  have  never 
nfih'^,'^  hut  It  would  not  at  all  follow  that,  thay  bud  Ti<*vep  had 
ixiltfFiuin,  hul  lathei  that  the  eoDditions  of  their  intracranial  cirau- 
Ution  vrere  aitch  that  high  blood  prraaure  disturbed  them  but 
little ;  in  olhere,  again,  the  local  oonditions  mi^ht  Favout  cireola- 
tor?  dieturbanoe  by  high  blood  pressure,  ami  thi^o  would  aoffer 
with  headache  even  in  alight  oolLemia ;  and  the  local  coniitkiiu 
giving;  ri^e  to  ibc^e  difTerences  of  effect  may  be  anatomical,  physio- 
logichl,   or  pnibokigioftl. 

8yphtlie  is  mentioned  by  Raynaud  an  an  antecedent  in  two 
cnnvtp  and  tliere  was  a  history  of  coDgenitol  »}'philia  in  the  father 
cf  Vr^  Soutliey'fl  patient ;  and  Ihie,  Lt  seems  to  mc,  ie  just  one  of 
those  thingn  which  may  eo  alter  local  eonditions  ss  to  render 
ptirfti.  pn^vioEikly  ^njeying  immunity,  liable  to  the  worst  effects  of 
Dolli".*mwi    Jiiid    tlie    high    bloixl    pri^flniirp   whirh    ii   prtxiutep. 

Tliiid  tiyphillti  imiy  produce  such  chunges  in  bone  menibrancfl  or 
intracTaninl  contents,  en  will  make  all  the  dlfForenee  between 
oolln^niiii  and  hif^li  blood  presBUPe  eerioualy  afloctiofi  the  intra 
cranial  eiK-ulation  and  hardly  affecting  h  at  all ;  and  similarly,  id 
the  eilTomLii^  syphitir^  may  produce  suDh  chant's  in  the  veaiek 
OB  may  nmke  the  dlfferi^ncw  betwei-n  inert;  I'ljld  hauda  or  "  d«ad 
fingrr "  and  a  regular  attaeV  of  Hoynaud's  diacuse.  the  oolhemia 
beiiiu  \\iv  aante  in  both  eases. 

It  vvill  bc<  evident,  then,  that  in  claiming  Raynaud's  diseaae  as 
un  incidrri  in  collramin,  T  by  no  means  eeek  to  esrlude  other 
factors  whicli  m»y  both  intenNfy  the  action  of  the  eolla^mia  nnd 
dottfrjuing  the  Icioidity  wliicli  sbaU  Aufter  otoet. 
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Indeed,  I  think  it  is  very  probaLle  that,  aa  pravioualy  mentioned, 
the  prcpoadorance  of  girla  and  womuQ  nmong  the  auUfrora  from 
RajTjaud'a  diaeaae  ia  due  to  their  huTing  leas  musoular  power  and 
activity  tlian  mak-a  of  the  name  oge  ;  for  there  can  haTdly  be  any 
doubt  that  any  wi^aknefla  of  the  left  ventricle  would  greatly 
incri*jiHii  tl»«  evil  effects  of  ohatnict^d  vGaaals  on  the  nutrition  nf 
the  e^tieiuitiea,  am)  we  ahaJl  aee  further  on  that  it  has  a  Himllai 
e6ect  in  CJue«   of   Eri|^ht^s   difieaae. 

Again,  if  the  lita  of  childhood  arc  more  often  duo  to  high 
blood  presaure  in  the  intrar^ranial  aavity  than  to  heart  failure, 
we  can  understand  why  boys  with  their  better  muacular  develop- 
ment and  Htrongyf  he^rtrt  should  more  often  aufler  from  fita  than 
girls,  so  that  diUcrence  uf  muscle  power  may  Buffiee  to  aiplain 
the  different  inoidcnce   of   these   two   diflcaaea   on  the  aexea. 

Opiunv  was  the  drug  <if  which  Raynaud  made  moat  asa  in 
treatment,  and  he  raisea  the  qufiatiou  oi  its  action  on.  the  mus- 
cular fibres  of  the  arterial  coata^  the  Tclaxation  of  which  ia  Hb 
chief  ohjet:t,  Hp  mwntiona  Pottos  unbounded  confidence  in  it  for 
the  cure  of  gangrene,  but  seenu  to  think  it  ia  of  lue  L^htedy  aa 
a  narcotic. 

1  have  ahown  that  m  oonditioTis  of  oollfomia  and  high  blood 
preasLiro,  opium  frees  the  capillaries  and  produces  diuroaia  by  raiB- 
tog  the  ocidi^  and  clearing  the  blood  of  uric  acid  (oee  p.  GO} ; 
and  thia  action  of  opium  causing  storage  and  retention  of  urat^a 
in  the  body  is  followed  by  a  rebound,  just  as  in  thfi  parallel 
caaes  of  f&ver,  pregnEmcj,  and  the  aea^onal  vanatioua  in  excretion 
mentioned  above ;  aivl  wc  have,  as  tho  action  of  opium  comea 
to  aa  end  and  the  acidity  falla.  not  a  post- puerperal  or  a  poat- 
febrile  colliemia,  but  a  poat-morphinal  eolUemJa  ;  and  I  have  also 
shown  with  regard  to  ttun  latter,  that  if  the  urate  is  removed  by 
a  few  tinkely  doaea  of  a  aalioyUte.  the  poat-moTphinal  collrpmia, 
with  oil  itti  aigiiB  and  symptonu  (slow  high  tension  pulne,  £^low 
capillary  reflujc,  ^antj  unnc,  headache  and  mental  depression) 
faile  to  appear.  Exactly  tbti  same  thing  applies  al^o  to  post- 
plumbic  and  post-morcurial  collotmia. 

In  a  word,  it  nan  he  shown  that  every  drug  which  frees  the 
rfipillarii-H  and  lowera  blood  preaaure  producing  [ncreai^ed  ■'xcretion 
of  urea,  riae  of  aurfacti  temperature,  increased  excretion  of  wat^r 
from  the  lungs  and  kidneys,  dimimBUcB  at  the  aarnc  time  thv  uric 
acid  in  the  bbod  and  urine;  oonverauty  ifverything  that  increaaea 
the  uric  acid  in  the  blood  and  urine  produces  the  reverse  eflteetBi 
and   even  mere   absence  of  uric   acid   from  the  blood   and  urine  aa 
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tb«  tmail  <rf  pfcviovfl  cEocwhre  eicrtOou  has  tlic  uve  «ff«ete  oa 
Cbi  eifVfllAiioa  m  tb?  dnigi  that  rpznore  il  from  tke  blood.  It 
bt  inqMMiblir,  ih^trton,  to  Rdmit  tkat  ihe  fmcU  prore  that  Any 
ODM  of  ihcMc  dm^  inch  BB  opium,  hAi  Uu  in*^^T^  direct  effect 
on  tbc  <]DDtnctile  tuBim  of  the  aitenoJes  oir  capOlAiies :  tlieir 
ttbole  f;ffvcl  i»  depvadeat  va  uric  acid,  aiid  uric  mdd  alou^  afiwU 
thetf*  ttMUcK ;  and,  aa  before  pointed  out,  it  is  mooli  ensier  to 
believe  that  uHc  acid  affi*ctfl  the  capilkiiea  meohanically  by  ob- 
Btructing  tbem>  thttn  oa  an  imtaot  i^ausiiig  apasm  and  cootractioD- 

I  b#lji-v(!  that  to  a  very  ooofudrrable  prtent  poat-lebriJe  coU- 
•<mLM  witlk  ilA  rraiilta  rnigbt  be  preventMl  by  a  similar  use  of  saLi' 
uylatcA  during  the  ivM^t  iv^  alau  chapter  xlu.  as  to  Lheit  ralae 
in  iwarlet  fever). 

Here,  th<.-n,  w«  hav(^  a  disease  which^  like  tho^e  montjonod  In 
previous  chuptcre,  is  paroxyemaL  in  relation  to  the  moPe  or  ]i?fie 
nutiiml  tittcttiifltinnA  in  fhe  esrcretisii  of  unc  acid,  and  w«  sm 
Tt^fumn  i4>  hclievi*  that  it  holdn  thia  relation,  because  it  ia  due  to 
r.lu'  ijbatruiaLnn  of  tjapiltary  v^-sacila  which  aa  ejccen  of  uric  auid 
in    thfs  Mo^xl   products. 

Wv  liavL^  w.'ba  Ibnt  Raynaud'^  dlaotifM^  alfocts  fiepocioUy  the 
Kupi^rbuitil  Btni<.'turc8  sQr]  thv  extremities,  and  after  this  I  ne«d 
not'  go  into  nay  great  detail  to  sag^ost  thfit  maoy  ictrior  cLdu^es 
Iq  th«  [HitritioD  ol  th«  skin  an>  *4lmJ1arK'  rcldF^  to  the  elTects  of 
urir    acid    on    its    circulation. 

\i  this  13  9o,  ffo  have  at  ont-e  a  simple  explunation  of  a  large 
uumbfsr  of  points  in  the  eauee  and  cure  ol  likin  difloaara. 

Thus  the  n^Ution  between  orrthema  and  urticaria  on  the  ona 
lirtnd,  and  nt'UtP  rhpuniBtipm  on  The  othyr.  may  be  explained  by 
Jiup]»^in^  that  the  fkiii  troufile  i.'orTe»ipondM  with  the  e^oe^fi  of 
uriu  acid  in  ttm  blood,  vhile  the  arthritis  corrraponds  with  tha 
driving  of  tliat  aame  uric  acid  out  of  thr  blood  into  the  joints! 
thuA  iL  id  not  uTioonimoQly  acta  that  when  a  patioot  aufiermg 
Irom  pMoriLiBit^  devi^lopa  artJouUr  j^ut  the  skin  trouble  disnppoart; 
and  the  ftump  with  rheiimuHsra,  the  erythema  snd  the  arthritfft 
do  not  ^;[in*'rftily  onginnle  together  (ate  Ltrtu:*'!.  IflftH.  vol.  i.,  p.  55*1). 

Againr  if  aci  -we  aev  lu  Gg.  o^  uric  acid  afleota  the  oircul^tion  in 
the  fikin  flo  much  oa  to  Eilt^^r  it*  tprnpfratiire  from  hour  Ut  hour  in 
ph/ttiological  coTiditiofis,  it  is  no  gp-ai  step  in  fiupj>oac  that  it  may 
Ijp^ewioDAlly  afloct  ita  function  and  straoture. 

Thon  w^  jvll  know  the  relationship  between  dyspfipsJa  and 
O^Ttniu  eruptions,  or,  ugiiin,  l>Btu'it*m  menat riiation  and  eruptions '. 
,iatl  in  bolh  these  conditions*  as   1   Imve  shown,   an  esuesa  of  uric 
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acid  IB  AlmoHC  i^nrtAin  to  he  met  with  in  the  urint^  acid  the 
blotxL 

Then,  Jtgftin,  fevera  aro  followed  hj  post-feHrilei  oollffimia  with 
aiow  high  ti^oeioQ  pulae,  metital  doprcsaioa  and  eubnormal  tompera- 
tare,  and  in  thifi  oondttioc,  just  as  we  should  ejcpect^  boiJa  and 
papular  eruptif>n*t  whioh  are  very  prono  to  ulcerate  and  shiw  to 
liHal  arK  tt^t^n  mei  wjiHh  ami  I  havti  mjftdf  Ht^fii  i|uite  a  nuiuber 
of  Eiiich  csttes  after  typhoid  feTer  and  paeiunouLu. 

AJopecii  again  ia  not  a  very  uncommon  poat-febrilc  Hjmptcrn:i« 
AS  1  have  dCOD  and  mud  cf  saveral  crksea  in  tho  liist  few  yisara 
{nee  Bri'MA  Mt^icftl  Journal.  1690,  vol.  i..  p.  1027  and  1239);  and 
H  caae  whitih  !  saw  myBelf  had  this  very  ftuggestive  cionne^Tion 
with  R(>jiAon-  that  while  thf*.  hair  had  on  aiivttral  nonaacons  j^rourn 
diirLug  the  uutuum  and  winti!!,  it  had  fallen  oS  attain  tn  the 
following  spnug.  Aft&r  witat  I  hav^  aaid  na  to  the  aeaeonat  vuna- 
tiuna  in  coUicmia  and  the  excretion  oi  uric  acid  [dg.  4),  I  will 
only  point  out  thnt  this  caae  of  alopecia  parallels  ia  the  moat 
striking  mfluner  rhe  uric  acid  heiidache,  mental  depression,  suicide, 
inanity,  geui^ral  paralysis,  HHtliiua  aud  [ihthisja,  m  well  as  the 
disease  we  dre  specially  co Deemed  with  in  tbi^  chapter,  aud  I 
cannot  but  tbink  that  community  of  causation  lies  at  the  root  of 
this   paralleham. 

Then,  again,  we  can  (*aBily  undtTstaud  how  auph  dcuga  as  woids, 
opium,  the  iodidcd^  calomel  and  thyroid  gland  or  extract  (Dr, 
Da  vies,  Lanret..  18tl>'}.  vol.  ii.,  p,  309)  net  in  curing  th(!se  skin 
diHeaaefl)  for  all  the^c  subfttancea  have  thii^  one  point  m  oommon, 
that  they  clear  the  blood  of  uric  acid  {ece  chapters  iii.  and  iv. ; 
flbo  British  Medical  Jonfntti,  19M8,  vol  i„  p.  27,  and  W^l,  vol.  ii.. 
p.   I*i0 ;  and   Lnncft,   1888,   voL   ii.j   p.   {Mi\. 

And  a4  I  havt?  aaid,  I  have  for  aomo  time  been  m  the  babit  uf 
treating  ekin  trouble.'^,  origtuutlDg  in  connection  with  any  of  the 
ftbovw-uipntitjneii  disturbances  of  nutrition^  with  dru^^  x^hirb  dear 
the   blood   of   uric   acid,   and   I    think   with   considerable   auccesa. 

Than  if  tlic  reaeob  of  the  akin  are  obstructed  by  iinc  acid 
HO  that  aurfftci*  temp'>rftlure  ie  reduced  and  even  the  nutrition  ol 
the  akin  ia  evputually  uiTeettd,  it  is  probable  that  in  thcae  cupillary 
vesaehi  where  the  circulation  is  abaohitely  at  a  alandfltill,  the  very 
walk  of  the  vessels  themselves  will  suffer  in  tljeir  niiliitinn  and 
deteriorate,  so  that  when  tht  blood  agniin  paaSF.^  inlo  thpn  ihpy 
may  bulgo  luid  leak,  and  thus  small  extravaaatioiiA  ol  blood  re.»ult. 

If  this  le  the  esplanatien  of  purpnm  it  almost  amounts  to  a 
domonfltratiou    that   the   aetLon    of    urie    ticid    on    the   oujiilluriu*   U 
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not  th&t  ol  a  mere  itrJUDt  od  a  livmg  tLMue,  Iqj  it  is  hardly 
pooaibk'  tci  bf^li^VB  that  any  tisauo  could  keep  up  a  spaemodic  uoti- 
truction   while   il»  fiubsljince   is   aotuaUj   bcjng  dimt<?^mted. 

It]  tbis  way  1  ihinb  purpura  may  bo  coiui^ctod  with  uHc  acid, 
and  tbe  changes  it  produuea  in  the  rircul^tinn.  and  this  will 
ejcplam  its  count-.i^tioii  iaIUi  ilit;  rhemiiultc  ^oiip.  and  uIho  with 
chronic  Bright'e  disease,  djapepflio,  poat-lcbrile  condi titans,  and 
menBtrutttion  (aeo  British  Mrdiad  Jottrffd^  1800.  vol.  i.,  p.  oUij,  *nd 
1901,  vol.  i-,  p.  1535;  imd  Lanirt,  181*1,  vol.  i.,  p.  H^W  And  1891, 
vol  Li,,  p.  ^33,  ftnd  1*K}2,  vol  li.,  p.  '28b;  and  BnfUA  Mfjittd 
Journal   epitome    Hay,    ISS^,   p.   Sit)^ 

Thus  trhe  aEBociation  bRtw^i^n  Briji-ht^s  disease  ami  purpura  and 
other  teiribJe  and  evfa  lutal  akin  lesiuiut  Is  cuBy  to  uudcraUmd, 
for  ia  Bright's  diaeftAe  we  meet  nith  the  slowest  cftplllary  redux» 
Uie  most  intense  eolifcmia,  and  the  largest  uuuber  of  gnuiules  in 
the  blood. 

And  when  we  odminiftt^T  ttn  Iodide  with  tht  objeet  of  cWriog 
the  bk>of]  of  unr  ai^iil.  It  is  lilile  wouder  thai  we  Hometiuica  pre- 
cipitate this  on  the  akin  and  produijc  a  more  or  less  severe  inlluin- 
mat,ion.  And  j^kln  irritation  haying  this  causation  can  be  relieved 
or  prevented  by  aolvonts  aa  the  aalicylatca,  and  I  now  oftja  give 
aaltcylates  dloug  with  iodides  to  prevent  the  mere  severe  effects  oi 
retentioii.  These  very  severe  skin  irritatlon»  are  often  occompa- 
Dieil  by  ti  deicided  me  oF  temperature,  in  fsod,  we  have  qJ]  tha 
signs  of  acute  gunt  of  the  skia.  We  bare,  then,  twij  classed  of 
akin  trouble:  [A)  Those  due  to  direct  initatiozL — gout  of  the  sktn; 
and  (B)  thoBc  duo  to  the  vascular  cffooU  o!  urio  acid,  which  arc  the 
efieota  of  eollfeoiia.  OD  Dutriuon.  Thus  solvents  Lke  54>dii  bicarb- 
will  cure  the  A  group,  but  may  produce  a  member  of  the  B  group 
in  its  place.  A  retentive  drug  as  an  iodide  will  relieve  the  B 
group,  but  may  perhaps  produce  a  member  of  the  A  group,  and  the 
dioct  of  the  drugs  wiU  tell  us  in  each  caae  which  group  we  have 
to  deal  with,  ii  wc  aro  otherwise  in  doubt  {see  also  chapn  ix,, 
p.  443).  The  common  use  of  aaticyUte  ointment  in  eczema  and 
paoriaais  points,  1  t.Jiink  (oven  if  their  relation  to  anbritks  ilid 
not  also  point  to  it),  to  thoir  being  a  gout  of  the  akin,  that  is, 
a  local  precipitatiou  of  uratca  in  the  ftbrou?J  tissued  of  the  ^kin, 
and  htnco  Ibey  belong  to  group  A  (*eo  al&o  pp.   135'i-36). 

1  may  mention  bore  alao  eome  intorcstmg  experiencoa  1  have 
hod  with  Bome  caaes  of  psoria&is  ;  tlius  a -patient  of  mine,  a  woman 
lifted  23,  tells  me  that  ahe  has  bad  psoria^i-s  ever  9]Dce  alie  was 
]  I    yetirs   old-     She   baa    bail    two   children   and    in    each   cose    the 
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psoriasis  Kaa  been  better  during  propnancv  and  worse  aftcrwardSj 
and  slic  has  now  como  {Jvty,  IbUllJ  bccnust?  it  has  beun  muoli 
wone  in  the  aix  weeks  Hince  her  kst  child  was  bom.  And  tb« 
pfiTallcl  effects  of  prj-gnanfy  in  headnclii*,  <»pil<»psj'  Hnd  Rnynaud'ft 
diseasfl,  will  not  ej^npe  niitlce,  uml  we  Jilreitdy  know  thjit  men- 
fitru&tion  has  just  tlic  opposite  eHcct,  Then  agailn,  tLa  brcafmenl 
of  p^rionia  with  saJicylaUs  hoa  brought  to  my  notice  a  point  of 
much  interest  and  one  that  may  prove  to  be  of  eomc  importance. 
It  LB,  I  ihiaky  common  uxp^rience  nmoDg  dermatologjata  tbat 
sftllrylat^a  relieve  or  oure  psoriii*;i<i,  but  ho  fir  op  I  know  they 
have  not  noticed  that  the  drug  acl-s  differentlj  on  covered  and 
uncovered    parle. 

T  £iHt  noticed  this  in  a  patient  I  saw  in  1898,  a  i^irl  who  ware 
aieevea  only  to  the  elbow  and  short  pettitoatH.  and  suffered  from 
general  psoriasis.  I  gave  her  salicylates  aa  ufiual,  and  in  a  woak  or 
two  she  returned  with  tho  arms  below  the  (ile«vea  n^urly  well, 
while  the  upppr  parts  of  the  arms  w^re  nearly  ah  had  aa  b^fore^ 
similarly  the  exposed  purtd  of  the  legn  were  well,  while  the  upper 
part*  of  thi!  tUigUs  were  nearly  as  bad  an  ever. 

I  could  not  help  noticing  i^o  grcut  a  difference,  and  I  could  not 
help  noting;  also  the  parallel  betwoun  the  action  of  aaboylatefl  in 
this  akin  dieeuse  and  their  action  in  sabftcute  conditiooa  of  gout 
and    rhpttniatism. 

Then  tlie  young  wotunn  I  meutiiuied  with  reference  to  the 
effect*  o[  pregnancy  afforded  a  further  instance  of  the  santu  thiug, 
for  wlieik  I  put  her  alao  oD  aabcylatea,  tbc  weather  (July)  being, 
of  rouTGtf,  rather  hot^  I  iawnd  that  in  a  fow  weeke,  the  uncovered 
parts  (Uci*  and  liaods^  which  were  the  worst  of  all  at  firal),  were 
nearly  well,  while  tb^  covered  parts  of  the  arma  and  cheat  were 
still  bad, 

I  then  i^ftVP  her  direrlions  to  elothi.^  very  lightly  and  keep  an 
cool   as  pot«ible,   and  dhe  got  better  and  ceaaed  to  attend, 

Theae,  &nd  some  other  cnai>e  of  the  same  things  of  which  I 
have  DO  room  to  give  nol<;B,  have  led  mc  to  rrgjird  it  op  probabk 
that  salicylates  cure  psoriaAifl  by  removing  urolea  from  the  skin, 
and  that  the  solubility  nnd  removal  of  unites  iv  facilitated  by  cold, 
and  hindered  or  presented  by  heat,  just  aw  tt'i*  know  Is  Ihe  eaae 
with  these  drugs  in  subacute  (tout  and  rheumati&m ;  in  all  thew 
discBAes,  while  ealicyhitr'^  ore  in  circulation,  cold  or  exposure  to 
cold  makes  the  local  troublca  better;  where  thoie  ate  no  salicylatcn 
cold  makes  them  worae. 

And   thi*  ia  tlie   reahon   why  this  effect  of  aalicylat<»9  was  moai 
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marked  in  uaaes  oi  thU  akin  dUeaw  ihtt  came  under  my  c&ra  in 
the  warm  months  of  thf  year,  for  then  part*  even  liglitly  covered 
luilfht   be  aubj(!ot   lo   much   heat   und  perspirution. 

If  ray  obaorvalions  aro  confirmed  by  othew.  aad  if  my  reaaou- 
inK  IB  correct,  paoria^ia  ia  a  gout  of  the  ekin,  and  ite  relation  to 
eolhctola  i^  tho  sarnie  oa  that  of  gout  or  rhr?umELtIfLm  to  coIlAQraioi ; 
the  colkemin  provid<!3  tb<?  preaenfe  of  the  urat-ea,  whii^h  are  aft«r- 
Wftrdfl  precipitated  on  the  jointa  or  the  skin  tEBsiieH, 

1  iniiy  albo  uu'utioo  tbut  I  liuve  h^anl  from  Or  Edirnr  J,  Sprat- 
ling,  of  the  MoaaacbuA^tts  Hospital  for  HpileplicA,  thjit  bo  con- 
sjdon^  '  that  uric  acid  ifl  a  miLin  factor  in  urtioana^"  nnd  he  ^ivea 
referencee  to  th^  Neti"  York  Medical  Eecytd,  voJ.  Klvii.,  No.  t^2, 
p.  CiitC,  iii\i\  th<^  Loii^'et,  18*j5,  vol  L,  p.  ISVTi,  whi>Te  amon^  other 
cases  he  records  h&ving  noticed  on  Qsrase  of  uric  acid  in  the 
urint;,  and  the  preaence  of  aotnc  uric  acid  in  the  blood,  in  a 
fi^amk.   up<?d   2i.   ^^lf^^r^ing  from  dcmentiu   and   urtioflml   wheals. 

This  ifl,  no  doubtn  good  pvLdencc  tif  the  afisociation  of  urticaria 
with  ejcew  of  urie  arid  in  the  blood  and  urine;  but  it  doea  not 
help  us  to  decidfl  whflther  the  akin  troubln  was  duo  to  the  defer- 
tive  skiu  c'ircidAtion  i*l  ri^ilhirniH,  which  we  can  now  int^Mire  liy 
the  timo  of  the  capillary  reflus,  or  waa  due  to  dirtct  nr«t«  irrita- 
tion, tks  in  gout  or  rheumatism,  which  now  fle*?ma  to  be  a  poH^ible 
cxplanjttion  of   paomfiiH- 

1  may  say,  in  refor«ueo  to  this  point,  that  in  ray  oxp^iicrnce 
erytberaa^  and  certainly  rrythema  nodosum,  in  often  nuidc  worse 
by  salicylates,  which  imreaaL*  oolUerata  ;  while  it  is  madp  betti^r  by 
a  drug  sui;h  aa  an  iodide,  which  clean  the  blood  of  unt:  acid  and 
puts  an  end  to  colbcmia  \  we  must  ulao  romcnibcr  that  the  err- 
thcuiiitn.  do  not  tend  to  occur  alonn  with  acute  rhcunuitLBni  when 
the  blood  ii  cleured  of  urio  acid,  but  to  alternate  with  it,  that  La, 
to  coincide  with  conditions  of  coUsmra, 

It  Inoka  tlif-n,  ns  if  erythezna  may  pn»ve  to  be  due  to  the  oir- 
culatiou  conditiona  produced  la  the  pkin  by  coUreiuia.  &nd  iu 
wheals  may  bo  dna  to  a  minor  condition  of  the  ohangce  w^hich  1 
liuve   already   sugf^ted   as   thfl   cause  tjf  purpura. 

And  in  accordance  with  this  rcawning  is  the  fact  that  wl^ere 
urticariji  in  o^ociatcd  with  purpura  the  extravaHationa  begin  in  the 
centre  uf  the  wheal,  just  at  the  very  place  where  the  obstruennn 
of  capiUsTj  cjrculatiou  has  been  mo»l  lasting  and  severe,  and  I 
have  myeolf  bod  the  oppoctunity  of  watching  a  coso  thus  pro- 
^roBBin^  from  urtieafia  to  purpura;  the  oxtravAaatiou^  began  in 
the  centre  of  each  nhenl.  f^  that  Ihey  at  first  reaenibled  tlie 
fntniliar  skin  reconln  of  pulcx  imtftUF*, 
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While  paoriaeis.  ou  the  other  Lificd,  may  in*  <ttLc  to  a  gout  of 
the  skin  ^nd  it  le  thus  mlieved  by  a^  nalif^ylnte  which  makes  erv- 
tlifinn   worai^,   iiut  gaut   Ami    phi^timjitisni   beltpr. 

I  have  also  been  told  by  a  patient  that  he  himself  auU  aevtn 
of  his  childrea  all  Buffered  from  rczemA  capitia  in  childhood,  while 
iin  ejphth  i'hild  horn  after  he  untJ  hip  wilt*  hnd  pono  oa  to  a  urie- 
acid'free  ditt  waa  the  litst  to  escapp  :  and  thp  mere  opcurtecpe  of 
ccaema  in  the  prPtipitaTion  period  of  childhood  showB  it  to  he 
a  precipitatLon  dlHi^HSt!  {aec  p.  248),  unt]  X  have  rticpnla  of  <iwW^ 
&  nuinhrr  of  cflat-e  in  which  eith-^r  chronic  fcipma  or  pfloriaflifl 
bave  improved  or  vAoxahed  on  &  correct  diet. 

I  pve  these  faats  Tot  theic  own  intrinsic  interest,  aa  a  contri- 
bution to  he  tested  nnd  proved,  or  disproved^  as  the  laise  may 
he.  All  that  ia  really  rertain  ia  the  TRlation^hip  between  oertain 
ekin  tronhlea  and  uric  acid,  and  the  mere  clorfeiy  thi^  rt;ldtionahip 
ia  investigated   the  more   important  do^d   it  appear. 

Speaking  of  pules  irritanfl  reminda  me  of  n  fact  I  can  arewcr 
lor  in  person,  viz.,  thai  of  late  years,  einte  I  have  ^t  more  and 
motfl  free  from  collaamia,  I  have  been  leas  and  less  ttoubted  by 
that  ubiquitoua  parasite,  and  that  when  he  does  nttnck  me,  instend 
of  the  lurge  tuiaed  whual  that  usi^d  to  ie»ult,  1  Iiavp  only  a  Aumll 
dab  circular  patch   of  dilated   veasck 

la  the  wheal  of  an  inaect  bite  but  a  local  colla^mia  caiiain^ 
staeis  and  effusion  in  the  interstitia]  tisauee,  a  eolltemia  due  to 
som«  ac?id  injected,  and  is  that  stAsia  and  effuaion  more  or  le»A 
jiliH^at  vf\n}.n   the   nrie   aeid   for  colliDmia   h   oo   longer  available  f 

[t  even  \ooka  aa  if  the  insecta  know  thai  (he  et^Ms  and  hyper- 
emia t  which  they  produce*  no  doubt  for  their  own  henefit,  arc 
not  likely  to  come  off,  and  ao  tbey  do  not  trouble  to  make  any 
punctures,   or  remain  on   the   individual   in   qucfltion. 

My  impreBsion  is  that  I  have  acquired  a  mmilar  relative  immu- 
nity against  gnnl*i  and  field-bugR  in  general,  nnd  certainly  »  few 
yearis  ago  I  had  to  spend  many  shillings  4  year  uu  pyrcUirum 
roaeum,  of  which  1  now  nerer  uae  a  ^rain,  while  1  see  no  reason 
to  suppose  that  my  hospital  patieutfl  ore  any  more  free  irom 
a'taekg  of  pulex  irrilann   than   th^j'   used   to  he. 

I  have  good  reaaoa  to  bplieve  also  that  those  on  a  completely 
one- acid -free  diet  have  ii  similar  relative  immwnrly  from  moaijuito 
bitea>  and  thus  obtain  to  some  e:ttent  a  double  prot«^tion  against 
malaria  (ace  also  chap.  srii). 

We  have  seen  that  Rayniiud  did  not  favour  the  idea  that  the 
tfoublflA    be   deaoribed    were   due   to   local   nerve   Moua  or   neuritiA, 
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thouj;h  it  u  still  Md  by  ooroo  to  be  du«  to  diacaac  of  tropUc 
uervee  cr  their  t^ntres;*  but  probablj  the  only  relation  bctweea 
Rnynouir^  di^easi^  and  rteiirilm  is  ihat  both  tnay  be  due  to  uric 
atiiil  (se«  fliflo  Dr.  [Su7.zaririi  opinion  in  tho  fjatitH,  IS9,'J,  vol.  iL, 
p.  1233).  I  have  myself  aWi  heard  from  Dr,  Mnckie.  of  LowdLam, 
Kottfl.  and  t^thnrs,  ol  caAea  of  nountiA  which  evidently  had  impor- 
tant Gonnectiont^  with  uriu  aoid, 

Thootaticnlly  it  aoonv^  pof^iblo  that  one  may  get  a  connecti^D 
between  peripheral  neurltU  and  the  action  of  uric  acid  on  the 
tissues  Aod  dmulation  Iq  two  ways,  Rrat  as  a  gout  of  the  tibroua 
tiftHura  in  and  round  a  nerve  bundle  causing  presAiire.  irritution 
and  degcnerutioD.  Jiucli  a»  ocoura.  for  instance,  in  dciatiua.  or 
possibly  ali4o  in  horpca  Aoater  (and  the  nf^tion  of  alcohof,  anBtuc, 
aud  Hoveral  mctala  In  produeing  these  troubloa  may  eimply  be 
their  effect  in  driving  uric  acid  out  of  the  blood  into  the  tibroUfl 
tiasues  that  support  the  nervti  fibre) ;  second  in  conditioTU  ol 
collffimiu,  fttt  I  buve  before  ramarlceil,  stasis  and  fhrjraboais  have 
been  »u':u  taking  plnce  in  tho  vessels  of  the  retina,  and  it  seeina 
but  a  »rnall  step  from  this  to  tiie  retinitis  of  Bnniht's  diapo^e, 
fiMfuxiinled  with  fiimihir  collmmia,  stasia,  thromboBis,  effusion  or 
cxtravasutioiL 

Then  vhat  takee  plaee  in  the  retina  may  obviously  take  plnoa 
in  other  fierve»  and  porfit^ua  of  the  nervous  syHt^^m,  and  the 
nlaBis  and  thromboais  may  be  theo  also  followed  by  atrophy  and 
degeneration  auflicient  to  account  for  the  symptoms  of  acuritia, 
perhaps  alflo  for  thoec  ef  some  spinal  troubk^^,  sueh  as  infantile 
paralyaiB,  which  so  often  seems  to  originjit?  in  poHt  febrile  condi- 
tJons  or  gastro- intestinal  disturbance,  with  the  eoIl»mia  that  wouid 
no   doubt   ancompnoy    them. 

Be  tlJa  as  it  may,  very  many  of  these  conditiona  arc  aaso' 
ciated  with  a  slow  oapillary  reflux  and  high  blood  pressure,  and 
m  Bri^liL^'e  difleaso  and  neuritis  from  other  causes  many  of  the 
eigna  and  symptoms  undoubtedly  tend  to  clear  up  as  (he  capil- 
lary reHuT  is  quickened  and  the  blood  preasure  reduced  by  dru^ 
and  dief^  and  here  also,  just  aa  in  mental  discHHe,  I  should  advice 
thitt  all  abnonnai  etrculation  condiltona  should  at  onL^e  have  abteu> 
tion  (see  also   remarks  on  Tabes   in  chap.  viii,]. 

I  can  reckon  several  casea  of  retinitis  among  the  most  suc- 
cessful GAitee  1  have  ever  had^  as  showing  tbe  effects  of  diet  and 
drugs  on  these  circulation  diseases;  and   in  all  caaea  of  peripheral 
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aeuritia  I  have  had  under  obBervation  there  luve  been  most 
marked  aigna  oi  coUreoua,  9uch  ba  a\ov  capillary  reflux  and  high 
bicKKl  prei^urc,  and  trf^atment  of  theao  oiroulatioD  co&ditioos  has 
alwa}^  produced  some   improvemeDt, 

On  the  otli€r  haod  some  casen  called  neuritta  which  hnvc  baen 
treatwl  unawM^eaafuUy  while  the  rheumatic  filamoat  baa  not  been 
cDQiiiUered,  hnvc  cleared  up  at  once  on  aalicylatice.  in  a  way  that 
seemed  to   pi^te   them  among   tho   A   group  of  diwaaefl  (p,   135). 

Some  painta  ol  iatereat  hava  boan  brought  out  by  other 
writere,  especi*illy  with  regard  to  the  treatment  of  ekin  troublea, 
chitblaiDH.  pmritiiSj  J^.»  by  calcLum  chloride,  n  drug  which  ua- 
doDbte<lly  clears  f^he  blooil  nud  urioe  of  uric  umd  while  it  is 
being  taken   (see  Dr.   Savill,  Laaca.   i89fi,  vol.   Ji.,   p.   300), 

The  relQticQ''hJp3  of  psoriaeia  to  menstnipfiou^  pregnancy,  the 
aprinj;  seaaou.  and  to  gastro-intt^Minal  imtUitLon,  all  pointa  1  have 
iilready  m^ntif^ned,  ett  further  illustrated,  though  mixed  with  what 
1  regard  a^  erroneous  pftxhology,  in  an  article  in  thp  Lancet,  1395. 
vol.  I,  p.  [421. 

I  hav?  also  had  a  letter  from  Dr.  H.  8.  PurJoia.  of  Belfast, 
pointing  out  that  he  has  long  been  in  the  habit  of  reducing 
animal  food  in  peoriasLq  with  great  bt^nelitj  and  quoting  a  papnr 
read  st  th»  Dermtttological  ConereHS  of  London,  by  Dr,  BuUcJey, 
of  New   York,  BdvisinK  tbia   treatioeiit- 

The  only  iudiciitron  for  th*:  treatment  of  Bayrmud'a  disease  and 
Daodltioafl  that  reaemble  it  la  to  clear  tho  blood  of  urio  acid  m 
quickly  und  aa  completely  aa  poambic  :  they  belong  to  the  colhemio 
((roup  and  will  be  rthoved  by  precipitant* ;  if  you  cause  gout  any- 
where you  will  have  cured  the   Raynaud'a  distfoae. 

For  this  purpose  mercnry  or  itfl  iodidf,  opium,  the  nitrilea, 
or  aminunium.  ure  likely  to  be  the  moat  useful  dru^,  and  tm 
re^rds  diet,  It  will  he  &9  well  not  to  administer  ojiy  uric  acid  that 
can  be  left  out  without  injury  to  nutrition,  and  so  to  avoid  auch 
things  as  soup,  beef  tea,  meat  extracts,  strong  tea  or  coffee, 
and  we  must  bear  in  raind  that  milk  diet  lowers  blood  pressure  by 
keeping  the  bfood  clear  of  uric  aeid,  which  ia  what  we  want  to 
do  in  Bayiiaii<rs  disease.  With  regard  tii  akin  diseaaes  the  same 
dnigfi  are  of  use,  and  aalicylatos  arc  also  sometimee  of  great  value, 
and  [^aIGium  chloHden  or  iodide  of  potaSBium,  are  drugs  which  act 
in  the  same  wa}',  and  are  mentioned  ia  some  of  the  experieceea 
quoted  above  :  but  diet  alone  goes  to  the  root  of  tho  matter  hy 
eliminating  and  keeping  cut  the   causi*. 

Where   acute    conditions   of    Raynaud's    diaeaflc    require   piompl 
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treatment^  that  for  acute  Bright^ b  diseaBe  should  be  used  (aeu 
chap.  liii.),  and  druga  which  lower  the  blood  pressure  and 
quicken  the  capillary  reflux  should  be  pushed  at  first,  and  after- 
wards continued  in  smaller  dosea  to  keep  up  the  effect  over  weeks 
and  months. 

As  soon  as  the  druga  begin  to  act  and  improve  the  circulation 
the  diet  should  he  altered  to  one  free  from  uric  acid,  which  should 
ever  afterwards  be  continued ;  bat  it  is  well  not  to  make  both 
changes  at  once,  and  to  give  the  drugs  a  start  of  the  diet. 

When  the  drugs  have  got  hold  and  are  doing  good  it  will  be 
easier  to  alter  diet,  but  if  diet  is  altered  early  and  chancer  to 
upset  appetite  or  digestion,  then  nothing  will  act,  and  increased 
collssmia  and  temporary  failure  may  result. 

For  the  same  reason  diet  changes  should  be  made  slowly  and 
with  care  in  cases  where  the  patient  does  not  take  kindly  to  the 
new   foods. 


CHAPTER  XIL 
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[r  was  the  eUnieal  obaervHtion  of  (laaes  of  pwroxyfimal  hsmo- 
glcbimiria  »nti  certuin  apocial  forms  ol  mueuda  tkali  Ijrat  suggested, 
to  my  mind  tke  poaaibilily  tbat  liieae  trtjubles,  aa  well  us  ordinary 
aniciaia,  miglit  be  duo  to  the  pr&flonce  ot  oscosa  of  uric  auid  in  the 
blood, 

I  Bhul]  tirj^t  of  all,  ther^fore^  mention  som«  of  these  eoaea  nod 
the   rcKultti  T   okitained   by   inv&^tigatiiig  tlmiTL 

December,  1868.— JoLa  N,  McL,,  age  i  yearn  And  10  montha, 
said  to  be  subject  to  attacks  of  cold  and  Ahivcruig,  in  wbioh  he 
paesGB   t&i   sraler. 

Is  geoeraUy  extra  ^ell  for  aome  days  before  tke  attoak,  but 
his  bowels  are  conaripated  (oitra  well  means  reteTitiOQ  of  uric  add  ; 
note  tlie  purjiUel  hen*  of  wh^it  occura  in  thfi  huadmlie  and  BpilejiHy 
ol  luic  aoid). 

Jiut  before  the  attack  he  yavma  a  great  deal  (sign  of  coilffimia). 

ma  water  OQ  the  day  after  the  attoi^h  is  quite  clear  again. 

December  10.— His  mother  brought  him  to  my  out-patient 
ronm  to-day  saying  that  he  haa  an  attack  coming  on,  HaA  been 
tukiug  cod'liver  oil  and  Hteel  wiae  for  the  last  week.  Was  thin 
a   rebound  fiom  the   iron,  Bguin  the  exact  parallel  of  inigralno  ? 

He  m  pale  and  his  handa  and  forearms  are  oold,  Secma  dull 
and  heavA'j  Bhivcrmg  {\].     Pulac  slow, 

I  toM  kia  mother  to  ait  in  front  of  thii  fiic  with  liim  ;  and  va 
half  an  hour,  at  Z  p  m..  she  eame  back  with  the  child,  and 
Iroughb  some  reddish  uriue  be  hnd  passed.  Hia  face  was  llushed, 
and  he  seemed  dull  and  heavy  and  eaid  be  had  a  headache ; 
pulso  now  qiiicbor.  Hb  mothef  saya  hia  bowola  have  not  been 
open  for  two  daya.  He  does  not  get  these  attaeka  iinle^  be  ia 
exjjofled  to  cold  in  aome  way.  Have  ft'e  here  a  coadltion  In 
33 
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nluch  cold   acting  wltli  other  caufioa,  jual  aa   In  BayTLaud^fl  dJAe&nc. 
precipitatea  or  greatly   incr&aaes  coLk&miA  ?     (8e«   6g-   40-) 

Tho  ppccimcn  of  urine  wtw  reddish -brown,  clear,  11124,  showed 
Itie  Hp^ctrum  of  ozy-hjemoglobin,  and  also  that  of  acid  bminatint 
the  latter  being  reraQv«l  bj  addition  of  Hmmonla.  Under  the 
microscope  numerous  pigment  graoulea,  fiorae  **pitlieliiiin,  fairly 
Dumcroua  shadowy  hWd  celb,  also  nnmerous  granule  and  pigment^ 
speckled  cfLste.  No  ozal&tfis.  Urine,  after  boiling  a<nd  tiltering. 
gave  uroa  lo  per  cent.,  and  uric  actd  ■OG018  per  conf.  Uric  acid 
to  mea  1  to  16.  There  wh«,  therefore,  an  eicesaive  excretion  of 
uric  acid,  and  probably  a*  the  child  did  not  pass  water  before  the 
Httaok  begun  tliia  was  a  mJxtnrE  of  the  untie  in  the  hladdnr  befor« 
the  attrick  with  that  excreted  during  the  attack,  or  the  uric  acid 
would   havfi   been   higher  stilL 

With  regard  to  this  coec,  I  havo  very  bttlo  doubt  that  it  waa 
a  uric  acid  Btorm.  He  was  extra  well  for  a  da?  or  two  before  Uie 
attack,  juflt  as  in  urie  arid  bftadache  and  epilepHy  (retention),  and 
he  wa£  tuking  a  drug  which  would  cauaf^  auch  reteotioiL  The 
attack  itfiftlf  cornea  at  a  timt — ■"*  p.m. — when  there  ia  normally  « 
plus  excretion  of  uric  acid  (secood,  or  afternoon  alkaline  tide,  oec 
fi|t.  1],  and  thin  colltemia  k  increased  perhaps  as  the  result  of 
exposure  to  cold  on  a  December  day ;  all  the  argns  and  eymptoma 
of  the  attnek  are  those  of  ooll»mia ;  and  laatly,  la  the  bJc^d- 
Btainad  urine  iledf  we  find  exoftsfi  of  urhi  add.  Unfortunately , 
thiB  child  never  Totamcd  again,  so  that  1  could  not  investigate 
the   matter  further. 

For  corapariflon  with  this,  I  wdl  now  give  a  few  notea  of  the 
caae  of  a  membi^r  of  our  profession,  who  conanlted  me  on  account 
of  uric  acid   headache. 

I  May,  1888,  G.  F,  T.,  age  33. — ^In  practice  m  a  Midland  opunty ; 
worka  hard,  lives  plainly,  fair  amount  of  exercise  and  riding, 
occasional  hunting.  Father  haa  aUgbt  attftcks  of  gout,  mother 
rhenmatie   and  two  years  ago   had  peUoai^  rheumatica. 

previous  heallh. — Slight  rheumatic  fever  nine  yoant  ago;  ooca- 
sional  joint  pairm  since  that;  four  and  a  half  years  ago  hiui  rigora 
and  dyspnfra.  and  was  iU  three  months.  Ha«  always  att^ered 
from  headache,  but  worse  the  last  four  years,  somctimea  now  one 
every  week.  He  baa  the  pain  on  waking  in  Iho  morninpT  and  it 
remaina  the  whole  day.  Taking  wioo  at  dinner  always  gives  a 
headaehp  npxt  morning  (see  Rg.  39).  His  pulse,  aa  obaprved  by 
his  asaislant,  b  «low  and  of  high  tenaitm  during  the  lieadach©. 
He  suffers  slso  from  depreSs-^ion  and  irritflbilily,  lud  hae  cold 
oxtrcmiUee   and   rigors  during   hcodaohefl. 
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Here  there  is  a  »troDg  family  history — gout  on  one  sjile  and 
rliemnatiszn  on  tlie  otiier,  and  nearly  every  posaible  sign  of  excess 
of  unc  acid  in  hJfi  owa  blood  or  Joiota,  And  now  ^vc  come  to  the 
part  that  bears  upon  our  subject.  Abo  occoaionfilly  ^hen  he  get« 
cold  ho  hoa  o.  ngor  and  a  tezn}>erature  of  1Q2°,  aomotimeB  with 
joint  pnina,  and  passos  smoky  urine.  In  tbe  autumn  of  thia  year 
he  bad  surh  un  atUck  ^fter  being  out  hunting  and  gpfting  cold, 
and  he  kindly  aent  mc  some  of  the  mine;  unforhuiately  tlie  not«B 
I  have  of  itd  examination  are  not  verj  precise,  and  I  was  onl> 
able  te  examine  it  £orty-eight  hours  after  it  was  p;^fscd.  It  was 
Bcid,  contained  &  alight  esoesa  of  uric  acid,  fairly  numerous  blood- 
cclU  B.nd  aome  oxalate  cryBtab,  and  gave  the  oxy- hemoglobin  spec- 
trum. He  himself  coDnideied  that  these  were  attacks  of  paroxysmal 
bffimoglobiDuria,  but  L  do  not  attack  great  importance  to  my 
examination  bscaoBQ  the  urine  vaa  not  fresh,  and  I  think  that 
the  oxaUtea  were  poEsibEy  formed  out  of  uric  acid  and  dimioiahed 
ita  apparent  quantity. 

Compare  also  a  short  not«  of  a  case  that  came  to  8ir  T-  L. 
Brunton'e  onl-p^iticnE**'  room  at  8t,  BjirtUtilci mew's,  which  he  kindly 
allowed  me  to  examine.  April  3u,  16W),  Ed  word  W.,  age  35.^ — 
The  case  ^aa  dJagnoficd  aa  parox^'smEd  hdMnoglobinuna,  and  I  waa 
^veu  a  small  Bpecimea  of  the  urine  aruii  took  a  tracing  of  hia 
pnlse ;  its  rate  was  li'2,  and  yet,  in  apito  of  this,  th&  tracing 
showed  considerable  tension,  as  the  pradicrotic  wave  was  fairly 
well  marked  in  the  down  stroke,  the  predicrotic  notoh  was  a  con- 
aiderable  distant.^  above  the  base  line,  and  the  dicrotio  wavi^  only 
of  moderate  bizo.  The  aecond  aound  of  the  heart  was  markedly 
loud-  We  were  hero  probably  just  at  the  end  of  the  oold  ete.gc 
and  tho  beginning  of  the   fever. 

The  urine  was  llice  pure  blood,  but  nhowed  no  blood  discs 
UTuier  the  mii^roseope,  and  after  removal  of  albumen  tt  yielded 
urea  1"4  per  oent.,  uric  acid  '127G8  per  cent.;  relation  1 — II — on 
enormoua  excesa  of  uric  acid,  and  a  relation  to  urea  which  it  may 
he  eaid  ia  never  met  with  in  health. 

Dr.  L,  G.  Guthtis  has  an  inter*?Btinig  paper  on  "  Idiopathio  or 
Congenital  Hereditary  and  Family  Hrematuriaj*'  La/icet,  l^O'I, 
vol*  i.f  p.  1243.  In  this  ha  refers  to  some  cases  pnsvioualy  pub- 
liahed  by  Dr.  W,  H.  W.  Attloo.  one  of  which  waa  under  my  uaro 
at  the  Bdetiopo titan  Hospital.  1  may  Hay  that  in  the  ca^o  under 
my  ears  there  wer6  distinct  viueular  ehangoa  at  the  timo  of  the 
attack,  the  capillary  re^ux  wad  alow  and  the  blood  pressure  high 
relatively  to  the  age  and  weight  of  the  child,  and   I   regarded   the 
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HU  as  cortc-apoiuluig  to  the  far&dachc,  dulness.  or  slecpinoBa  met 
with,  in  othor  coses;  while  the  riBe  of  temperature,  followed  bj 
kxmaturia,  had  an  identical  caiuation  with  that  ia  othor  cases 
recorded  ia  t^  aod  the  pn^vioua  chapter,  and  aven  the  Cdn- 
genital  or  hereditary  luatory  need  not,  I  think,  greatly  Burpriaa 
those  who  kno^'  liovr  atrangly  hareditaiy  ia  tlin  r^ominon  liria 
iioid  atorm  fmij^rame)  with  which  these  cases  preaenl  to  mj  ojiiid 
£uch  an   obvious   parullr^lLdm,   if   not   identity. 

I  did  my  btfet  to  put  the  child  that  i  su.v.-  on.  n  uric-aeid-fred 
diet,  but  the  mother,  1  feat,  either  would  not  or  could  not  do 
whJit  wee  wnittpcl,  and  the  chilil  will  thu^  luse  what  1  regard  as 
itH  ber^t  I'hance  of  avoiding  ite  fathci'b  f;ite,  Tha.t  ihe  futher  died 
of  urfltmia  shova  how  these  oaHea,  as  I  have  pomted  out,  even- 
tuftUy  end  io  Bright'a  disease,  of  which,  us  wo  i*hall  see  in  this 
aitd   the   nest  chapter^   their  caueatioa  ie   a   more   epitome. 

Dr.  Guthrie  nAlls  these  cBseK  ''  mysterious,"  but  I  see  no 
myEtery  nbout  them.  The  pH-thology  nf  mipraine  is  simple  acd 
weli  known,  and  from  migraine  with  its  paroxysmal  olbumiuuriA 
to  epilepay.  with  paroEyamal  hBematuTia^  seems  to  me  hut  & 
cimple  progreafiion  from  bad  to  worao ;  and  even  in  the  same 
individual  we  may  have  one  attack  producing  migiainCi  another 
epilepty,  and  after  one  attack  of  either  there  may  be  now  aLhu< 
minuria  only,  now  hiPmatiiriiL  an  well.  To  make  separate  diseases 
uf  tJieae  common  reeult-s  of  um  acid  poLsoniug.  which  differ  from 
each  uther  meiely  in  degree,  and  of  wjuch  all  intexmediate  stages 
are  to  bo  seen  by  those  who  look  for  them,  is.  in  my  opinion, 
mefely  to  deceive  oureelvea  and  others*  and  lend  to  muddled 
pathology  cud  impotent  treatment,  becnuae  the  real  cause  la 
neglected  ^ 

1  will  here  also  mention  a  case  which*  more  them  any  other, 
opened  my  eyes  to  the  probability  of  uric  add  producing  destiuo^ 
tion   of   red   cells   and   so   anaemia. 

July,  18**y,  a  hidy,  aged  4f>,^A  patient  imder  the  care  ol  Sir 
T,  L-  BnmtoTi,  ^luring  whcse  absence  from  home  1  saw  her.  Had 
g   gouty  family  hintrory,   but   never  had   gout   herself. 

She  rompliiiiLed  that  she  hod  ^^  amemic  attacks "  which  ehe 
wAA  sure  were  connected  with  gout.  Bhe  had  lived  a  healthy  out- 
door life,  and  often  played  cricket  with  her  children,  now  growing 

up. 

Her  face  way  tanned  by  eiposura  Co  tlip  Bun  ;  but  through  Uiis 
and  nUn  in  tiingue  aud  gums  there  was  ?very  aigr)  of  ir)t4.^nse 
ULvmia  ;   I   felt  sure   that   she   must  have   had  a  h^emonhagc^  uid 


fako^vemjU.  hj<:uo[JLOh:miiuia  and  anj^uu 


6L7 


suggcaUil  loes  of  blood  by  piles — wtich  ahe  ha4  to  a  flight  oEtoot 
— or  by  oscoeeivG  menatniatioti ;  tbofic,  however,  she  denied,  and 
maintumed  that  fihe  had.  euftsr^d  off  and  on  from  thin  anfpmia, 
which  came  in  attuckB,  and  wa^  la  ^ome  way  coiiDi>ol.ed  with  goul- 
80  far  tui  I  CQuH  nnaka  out  from  her  deBcriptioii,  the  attack  lifter 
nhich  tbe  aoffimja  appeared  was  of  th^'  aiLture  of  a  bilioufi  attack* 
or  sick  headache ;  but  she  hod  no  ho^maturia.  Have  wo  here 
hffimoglobiQicoiia  aot  stifficicnt  to  obuhg  haMno^lobioiiha,  but  per- 
haps lasting  over  &  loDger  time  and  producing  the  mtenao  aiutmia 
which  I  saw  i 

This,  of  uoune,  T&iaeil  iii  my  mind  the  quffitjun,  m  colla^mia  a. 
cDLtsQ  of  more  or  lefia  deatructioo  of  red  cclJsf  and  dore  it  iu  thi^ 
way  biing  about  more  or  icss  chronic  and  recumng  anrcirua  i 
And  having  once  been  led  to  regard  Euuemia  from  thia  point  of 
view,  r  was  not  long  in  coming  cu  what  have  appeared  to  me  to 
be  other  signn  of  the  possible  production  ai  anemia  by  uric 
H.eid.  I  have  also  pointtNl  out  in  my  previous  writlngis  th&t  the 
injection  of  creatinine  into  tlie  blood  had  bciju  ahown  to  products 
deatrnction  of  red  cells  {VomjifGS  Rendua  dc  In  80c.  de  Biolo^ie, 
1877), 

Aug,  12,  1S«0,  Daniel  H.,  age  10,— Admitted  under  my  care  in 
the  Metropobtan  Hospital,  Complains  of  paibr,  fileepiniiflfl  and 
pains  in  t.he  head.  Father  and  mother  well,  five  brothers  and 
aidters  welL  Jaucdicc  as  un  infaDt  i  mcaslea  uIbo  as  aa  infant. 
Had  a  pain  lq  bis  head  oa  Aug.  1,  and  a  pain  in  hio  right  aide 
on  Aug,  T.  Pallor  gradually  increasing  but  muoh  worae  the  laBt 
two  weeks. 

Is  now  poorly  nouriahed  and  pale  even  to  bloodless.  The  con- 
junctive have  a  slight  lemon  tinge.  Appears  intelligent,  hut  in 
dull  and  depreesed.  Pulac  120.  Temperature  l^XJ^.  There  ia  a 
systoljo  murmur  all  over  tbe  cardiac  area-  The  spleen  is  greatly 
enlarged,  the  notch  being  felt  at  or  below^  the  umbihcuSf  and  the 
lower  edge  ia  level  with  the  anterior  superior  epine  of  the  ileum. 
Blood  showid  incT^HSe  of  whit«  and  diminution  of  red  cells.  He 
was  given  liq.  arsi-ntcalis  iri  iii..  lo  hv  grai)ual1y  IricrcaHeil-  During 
ray  absence  for  a  hobday  he  Cjimc  under  the  caro  oE  Dr.  Rolleston* 
who  increased  the  arscuio  to  Ttiviii.,  and  eventually  to  mxii,  and 
added  a  httie  digitalis,  and  on  Sept.  17,  pil.  fern  carb.,  gr,  v., 
wai  given  twice  a  day. 

On  my  return  in  the  fourth  week  of  B«pt«nibcr  the  child  waa 
worao  than  ^hca  admitted^  be  was  not  only  very  pale,  but  wop 
weak  and  hardly   able  to  ait   up   in  bed.    I    got  a  specimen  of 


ai8 


UMC   ACID— 0HAF1EK   KU 


tweatj'four  hours'  urine  and  foimd  it  to  coDtain  a.  great  excea* 
of  uric  acid,  1 — 13'8,  aad  this  suggested  to  me  that  hia  dtilneBS 
und  gencml  miaery  were  due  to  col^Kmia,  whicli  no  doubt  lie  had  to 
a  very  Berious  extent,  even  if  thc^  severa  ana?mia  was  &ot  also  due 
to  it;  at  any  rat«  I  felt  that  I  knew  nothing  abotit  the  oau^ation 
of  spleitru  leucocythHsmin.,  and  would  therefore  treat  tlie  ooUamiii- 
for  which  I  might  be  able  to  do  aonn^thiog. 

On  Sept*  36,  the  LOte  of  the  hou&e  phyaician,  Dr.  Stanley, 
was ;  **  Still  has  BOmo  pain ;  pxtremely  ana-mic ;  aploon  if  any- 
thing   larger.     Hands   always   tremulous,     Pulse    12fj" 

Sept.  30. — I  found  him  in  the  same  conditjon  lying  weak  and 
dull  in  bed.  I  accordingly  J4t4)ppi>d  all  the  previoua  drags,  and 
g&TG  a  mixtuie  containing  V\x.  of  dilute  nitro- hydrochloric  acid 
three  times  a  day  before  meBilfi.  and  another  mixture  containing 
eodii  aalicyE.  p-.  x,,  ap,  am.  arnm-  >*1kv,,  three  times  a  day  after 
meals,   with   the   object   of  affecting  eoUiemia. 

Blood  examined  to-day  (that  is,  helore  treatment)  showa  10  red 
and  1  wbife  cell  to  a  micrometer  square,  i.e..  1,000,000  re<i  cells, 
and  100,000  white  per  cubic  mm,  Blood  examined  by  Dr, 
Btanley. 

Vot.  7. — Dr.  Stanley's  note  ia  :  "Coloor  much  improved,  less 
tremulous."  And  this  was  the  begLnniog  of  a  steady  and  con- 
tinuoua  improvementj  so  marked  and  bo  unexpected  as  to  aurpriw 
all   nho  saw  him. 

Oct.  14, — Weight  *^bL  lllba.    Abdomen  25iLn,  at  umbilicua. 

Oct  20. — Blc-od  nmch  better  in  appearance,  shown  35 — 40  red 
eella   per  square. 

Oct.  21. — Bright  and  cheerful;  up  and  about,  and  goes  OQt. 
Haa  some  coloiii  in  face  now.  Weight  3Bt.  l^^lbs.  Spleen 
smaller  (?) 

Oct.    29."Weight   3flt.    121bs.    ISozfl. 

Oct,  31p — Spleen  amaller  and  more  to  the  left;  the  notoh  ie 
now  ono  finger- breadth  above  the  umbilicus.  Abdomen  24jrJn.  at 
umbilicus. 

Nov-  12. — Continued  improvement,  same  drugs.  Weight  3at- 
Vilbs.   2   O£0.     Spleeu   same. 

Nov.  14, — Blfx>d  23  red  and  ]  whibo  cell  per  square.  All  medi- 
cines Huspended. 

Nov,    18,— Weight   Sat,    13lbs. 

Nov,  26. — Acida  and  salicylates  begun  again. 

Nov,  2*1.— Red  cella  35  pet  8C|uare.  9plenic  notch  two  Angara' 
br<?adtb    above    umbilicus. 
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Dec.  0. — Red  cells  29  per  square.  Pil.  farri  oark,  gr  v., 
given  twice  a  d&y  In  addition  to  other  dnigSi 

Pec.    13- — Red   oella   45   per  square- 

Deo,  17.  —  Weiglit  3at,  ISlbe,  6ow>  Uoing  on  well;  fleema 
bright.     AbdoTHOQ  ^t  umbiUoiu   23in.  ;   apleea  much  amaUcr. 

Dee-   20. — Bright  and   welL     Red  celU   ,17   per  square. 

Tttiiuary  17,  lS9h — Sama  treatmi>Qt  pontinued.  Red  cells  3d 
per  square.  White  cellfl  not  in  excess,  only  one  or  two  in  the 
field.     Weight  Cat.   13lbs-    IOoks. 

Aitcr  thifl  he  oontinued  very  well  and  waa  allowed,  to  ro  home. 

I  am  aware  that  oaeos  of  apknio  leucocytluDmia  have  improved 
oa  various  treatments,  or  have  got  well  in  Bpite  of  treitmeotj  but 
the  result  iu  this  cAse  followed  bo  [mmediutely  on  the  alt«;riition  of 
treatmeut  aa  to  iokpreAs  all  who  saw  the  eoae  with  the  belief  that 
it  vraa  not  a  coincidence  merely. 

Since  this  I  have  seen  aeveral  easaa  of  severe  anicnua  in  young 
womun  whioh  rcaistLKl  iron  given  tn  the  ordinary  way  (generally 
pil.  ferri  carb.  In  ine reading  doacs)  for  aeveral  montliH,  but  im- 
proved at  oDce  ami  decidedly  on  a  roufHe  of  s^Llicylatti  of  soda  ] 
and  thia  drug  has  always  saerned  to  af!ect  their  spirits  and  geui^ral 
condition  in  a  remarkable  way,  leaving  no  doubt  in  my  mind  that 
they  bad   be^in  suffering  from  severe  collfemia. 

With  rpgjird  ta  the  way  in  whieh  th*i  suhvylatea  produced  thia 
improvement  I  shall  have  something  to  say  when  I  come  to  de- 
monstrate my  curves;  and  similar  treatment  apparently  prevented 
attacks  of  paroxysmal  hfamoglobinuria  and  Kaynaud'a  diaeaae  (see 
chapn  xi.)i 

[iaatly^  I  was  led  to  notioo,  as  the  result  of  my  previous  ex- 
p(;ri{^nco,  that,  in  n  largo  number  of  oases  of  chlorosis  or  anromia 
in  young  women,  moro  or  h^aa  dyapepaia,  or  even  a  biUoua  attack, 
as  in  the  lady  above  mentioned,  occurring  espeoiaify  at  the  men- 
strual perioils.  held  an  Lmportant  place  in  the  hiatory  of  their 
trouble;  and  I  knew  well  that  these  gaatric  diaturbantxia  meant  a 
fall  iQ  urea  formation  and  exoretion,  a  full  in  the  aoidity  of  the 
urino  and  a  eorrvsponding  rise  in  the  alkalintt)'  of  the  blood,  so 
thut  this  fluid  at  onco  became  a  better  solvent  of  urlo  aeid  and 
itn  cnmpoundK,  and  at  ouoe  took  them  up  in  solution  from  &11 
points  of  dcpofiits  in  the  body  (Uver,  sptcoui  Sbroua  tisaues  and 
joiat^). 

In  a  word^  the  dyspopaia  produoed  coDjemia,  and  evorything 
seemed  to  make  it  probable  that  the  oollsniia  prod^ioed  the  blood 
dt^truetion  and   anssmia. 
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Then,  in  the  coac  of  EUrnaud's  dis«a6e»  with  paroxysmal  La>mi>- 
globinuria,  the  notes  of  which  are  givi^ii  in  tho  previouB  chapter, 
my  aolleaiiufe,  Dr.  S.  W.  Whtiaton,  kindly  examined  the  blood,  and 
laiind  on  ^veral  oecaalonH,  corrcspomling  vrith  the  hemoglobinuria 
attackfi,  a  diminution  oi  red  oelU,  an  increase  of  whit«  UiWs,  titul 
an  iooreaae  of  coagulabilitj. 

Df.  Whcaton  Jiaa  alao  given  {TranaacHons  0/  the  PtUhoh^t&tl 
Hociett/,  vol.  xlvi.,  pn  i1>8)  an  interceting  8<^cuunt  of  the  pulhole^' 
of  ihn  Blat-kwaler  f^ver  of  West  Afri(^a1  which  appeart^.  as  hv 
fihowB,  tti  have  m^j-ny  point*  of  rpsi^mblivncc  with  pjiroiysmal 
hfemoglobinuria  ;  and  1  should  havi-  little  doubt  that  it  repiest-nla 
the  eSecb  of  severe  niblanu]  fever  on  ihn  excretion  of  uric  acid, 
and  BO  indirectly  on  the  blood  (see  p.  '20^),  and  it  is  interest  id  ^ 
to  note  that  malaiial  Icvtr  is  known  to  be  a  cauiie  of  *' lithcetaia'' 
(see  my  paper  in  Bram,   18^1,  p.  7j)  and  ol  Koynnud^B  diseaee. 

For  a  ease  where  bapmoglobimirift  aceompanird  an  ordinary 
attack  o£  benign  int«tmitteiil  fever,  sea  British  Medicaf  JrjurtKil. 
IS^ti,  vol  i,»  p.  590-  Yet  Dr.  Maueon  aeems  to  tJiink  that 
hffimoglobinuric  fever  ia  caused   by  a  different  parasite. 

The  medical  joumalB  have  contained  many  mterealinp  reeords 
of  paroiiyHnial  hemoglobinuria  and  lilackwatKf  fsver  in  tke  last 
two  years :  thuA  in  tbe  Semaing  Midicdt^  Nov.  X,  1896,  is  the 
recorrl  of  a  ease  of  paroxysmal  hiemoglobinuria  in  a  woman  of  2)3, 
in  whom  by  means  of  the  oystoscupe  ihe  bluod-stained  urine  wae 
seen  to   be  coming  equally  from  botli   ureters. 

In  the  Lancet,  18118,  vol.  i.,  p.  m.U  Mr,  Kelletl  S^mith  had  an 
interesting  note  on  the  eubject,  and  I  wrote  a  letter  which 
flppear»l  in  the  SArne  jourrud,  p.  059,  pointing  out  aome  of  the 
facta  1  ahall  mention  presently,  and  strongly  advising  a  nrie-neid- 
free  rliut  and  the  use  of  aa1i\;ylatoa  ii:  ujalana  to  prevent  il^  more 
eerious  coniplicaliooa   and  sequelie. 

Then  iTL  the  Ifr\t{jth  MedUaS  Jourjial,  181*3,  vol  '\l,  p.  866,  i» 
a  verv  interesting  puptr  by  Ur,  Sflmbon,  in  which  he  conobdes 
th&t  Blaekwater  fever  i>  very  cloielj  reio-ted  to  the  paroxysmal 
hffimoglobinuria  of  temperate  regions,  and  mentions  Dr.  WheatAn's 
factr<  as  to  the  identity  of  their  morbid  anatomy  ;  but  he  connlders 
that  nothioft  ifl  really  known  oa  to  the  pathogeneajj  of  paroxysmal 
hsamoglobinuria,  and  (hi^n  got«  on  to  suggsi^t  a  parasitic  oripn 
for  both. 

Among  those  who  discussed  Dr  Samboa'a  paper,  some  interest' 
ing  points  are  meniioned  by  Dr.  G.  Prentiee,  of  Eloniyre,  with 
reference  to  Uh  experience  of  the  reaullH  proiiuced  by  a  change  of 
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cliniBta  from  u  low  warm  level  to  n  high  t'olrlpr  oup,  or  hy  » 
aevBce  wetting  and  diiJ] ;  obvioual}^  these  chan^ea  would  pTCtdni^e  u 
fluctuation  id  tlie  c^rcretioa  of  uric  aciti,  aod  proJuce  tolltemift  aqiI 
bcBmoglobmuna  jufit  &s  lo  this  coimttr  thcv  produce  hcatlocliea 
and   epilepsy  with  albuminuria. 

On  December  ^(j,  18'J8,  the  ble  Dr.  W.  H.  Croesie '^^  Bud  Dr. 
W.  C.  C.  Pwkes  read  a  paper  on  a  case  of  Blackwater  iever  before 
thQ  Patholagical  Society,  in  ^hich  the  attack  cftine  on  while  the 
patient  was  in  England.  It  began  like  nn  onlinary  attack  of 
miliaria  from  which  he  htid  *uffcre<l  in  Nigeria,  and  two  daye 
kter  bEBmoglobioxma  cftme  on  before  he  had  beon  pven  any 
quinine. 

They  consider  that  hcoinglobinuric  lever  i«  a  compiioation  of 
Airican  malaria,  being  related  tv  it  in  the  Bame  way  that  hyper- 
pyrexia 13   to  iheumatic   lever. 

Id  the  Lfiticet,  I81'8,  vol,  li.,  p.  U70,  Dr.  Mackie  records  a  ease 
where  hromo^lobinuric  fever  attacked  a  patient,  who  had  pre- 
uiouBly  3nffere<l  from  it  in  West  Africa,  alter  returning  Irom  n 
cycle  ride  ngaiost  a  ^troog  wind  ;  the  attack  began  to  pasa  off 
after  fifty  hours  and  the  patient  recovered.  The  temperature  ran 
fiom  103'  to  103^  with  rigore.  but  ciccpt  for  the  history  of  a 
previous  attack  in  Africa  there  wua  nothing  clinical  to  distinguish 
thifl  ca£e  Irom  (hat  ol  Eliza  H.  recorded  io  the  prcvioua  chapter; 
but  froin  the  point  o!.  view  of  eausation  by  uric  acid  it  a  inti»T- 
e^tting  that  the  attack  followed  fatigue  which  would,  as  we  know, 
bring  exci'&i  of  urh  acjil  into  the   blood. 

The  Uto  Dr.  W.  H.  Croaae  baa  alsu  n  p&per  uu  Blaekwater  lever 
in  the  Lattcfi,  ISUtf,  vul.  j.,  pp.  821  end  885.  In  thia  he  again 
favoura  the  theory  that  it  te  a  complication  in  the  coucHe  of 
malaria,  though  he  mentions  Koch's  theory  tliat  it  is  not  malarial 
at  all.  but  in  directly  clue  to  the  ;idmiiii$it ration  of  i^uimne,  and  in 
reference  to   this   ^e  mentiona  the   case   of  a   patient   who   had   nn 


*  Ab  I  go  t«  pfou  1  nctloD  in  thfl  jouniala  thb  oUtuftry  tit  bhifl  obBencr 
iLnncotf  1^3,vo],  i.,  y.  TOT).  Ih  oot  ihe  death  At  a  caQipniatLtely  early  age 
[4C)t  Qf  tuch  4u  »ftjiic»b  WDEksr^  aaJ  dentU  fruUi  tUi)  tbt)  tliaijui^b  Uu  Bp«Bt 
hii4  Uie  m  iuvijhtfgiiljuij,  u  prouf  Lhal  much  cf  iha  curreub  tillulujjy  AJid  pkllio- 
\fvgy  of  fiiid]  di'iensii^  ja  ^voTth|«iJ<47  Whnti'teT  m^li  nrny  call  fliiix^QEEi,  thlg  Ifl 
iiQthiiig  of  the  kiridr  Haw  matti  loiigor,  an  one  of  my  {vtlonU  Bptly  puts  it,' 
are  vs  to  be  aqke^  to  Lucvpt  &  tailor  la  aail  our  bokt  whu  obviaualj  oumot 
A»ilbifrDWa?  And  the  fiamc  rcJutrk  DpplicB  io  oJl  tW  difWDmi  icctitiauod  in 
LhiH  vnliimn.  jLnil  to  tlir  duathn  of  nil  i)ortori<;  ricino  of  Hiejp  havp  a,b  jct 
aohlevod  natural  dskth  from  old  a^. 

'  "ATti^d  FuUfViiim, "  liy  Vn,  [?,  ff.  EvIil    @iij<tli  Eldtr  iml  Co..  UtmUia.  XOOi.f.ta. 
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quiiuae  and  no  liceEnogloltauria  while  in  Africa,  bat  developed  it 
aft«r  he  hod  anived  in  England  m  bitter  vreather. 

Here  I  n'ould  remork  w^  have  juet  oac  of  tho  faoton  (told] 
wliich  he\p&  to  develop  lii^mcrglobinurio.  in  vases  in  this  country 
that  hjkve  DOthing  to  do  with  maUria ;  Eia  in  the  cBBna  I  have 
rPiTorded  above. 

Dr,  Croaso  furtiier  saye  on  p.  897.  that  the  view  of  Sambon 
that  Blacbwnter  fever  \s  parojEyamftI  harmoglobiDunii  \s  aiifficiciLtly 
demolished  by  the  fact  that  paraaitos  are  found  in  the  blood  ia 
Blackwuter  fever;  but  I  mast  confess  that  I  am  quite  unable  tn 
comprehend  the  logio  ol  this  remark,  though  some  people,  I 
bnlieve,  no  anoncr  behold  a  miorol>e  or  nl-her  paraaite  than  they 
0,1  UDce  loae   Ujeir  rBaaou. 

For  surely,  if  In  paroxyamal  htKmoglobinuna  we  Love  a  tflm- 
porury  destmctiou  of  blood  cells  produced  bv  csccsa  of  uric  aeid 
in  the  g«nernl  circulatioa,  liver  and  spleen,  aided  by  the  actioti  of 
cold  on  the  skin,  the  eSecC  o£  tA'hich  is,  as  we  know,  to  preoipitute 
iriore  uric  uoid  in  the  blood  and  increase  the  collremia,  then  the 
pr(;aent:e  of  a  few  mularial  par&aite^  la  the  blood  will  not  suffice 
to  prevent  a  precisely  similar  excess  of  urio  acid,  a  similar  coU- 
Kmiaf  and  a  similar  action  of  cold  in  inorcaRiof;  it,  vntb  a  pro- 
ei^ely  eimitar  efiect  on  the  circulation  and  structure  of  the  blood. 

Indeed,  in  Dr.  Crosse's  own  cqhc  previously  referred  t^,  the 
prc^^cnce  ol  the  parasite  did  not  prevent  thn  cold  weather  of 
England  from  inrreasiug  the  collnmia  and  helping  to  produce 
iuiTiioglobinuriii, 

On  the  following  page  he  sugj^te  that  the  bsjnog^obinuria  ia 
due  to  aeeumulatiou  of  mnkrial  toxioB  which  may  oet  as  chlorate 
of  potash  does  on  the  fed  celia,  and  that  paroxysmal  hoemo- 
globinuriA   hjie   an   origin   in   syphilis. 

It  seems  to  me  that  uric  acid  has  juat  aa  good  \i  claim  aa  an 
unnamed  malarial  toxin,  and  uric  acid  ia  present  and  c&n  be 
demoofltratcd  in  the  blood;  and  uric  acid,  oa  1  huve  be  ycare 
been  poLntiag  cut,  does,  in  tonjunctjon  with  cold,  account  for 
paroxysmal  hemoglobinuria,  ite  aicaociaticns  with  Raynaud's  diAease^ 
and  for  all  tVie  most  common  forms  of  anemia  as  well  ;  in  the 
previous  chapter  I  have  already  dealt  wtlli  ayphilib  in  relation  to 
Uaynuud*6  diM^aae. 

In  tho  BriUffh  Mrdkal  JcuttmI,  1890,  vol.  t.,  p>  1325.  Dr.  0. 
Iiin  haa  an  interesting  paper  on  *'  Tho  PaTflfiit«  of  Malann  in  the 
Tiftsuflfi  in  a  Fatal  Ca«e  of  Blackwater  Fever," 

In   Uiia  paper  Dr.   Thin   paaaes   in   review   the   various   theories 
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of  cauaatioTi  before  givmp  the  f^ta  of  tlie  sp(>oUL  c&ae,  and  men- 
tions among  other  things  that  cut  of  40  cbscb  published  by  a 
recent  observer  (Dr  Pblen)^  no  fewer  than  TO  were  tlue  to  (juinine ; 
**the  attacks  mostly  occurring  about  two  oc  throe  hours  after  its 
administration." 

Kq  aleo  points  out  that  m  2t  of  these  same  cug«b  qoiniue 
W&6  given  apart  from  malarial  fever  without  bnd  R^ulta,  and  ha 
conctudea  that  it  wt  the  eombination  of  the  quinine  and  the 
malniiaL   fever   that  produt^ed   the   hjtmoglobiDuriii. 

Aiter  giving  detaib  o£  hia  caae  ho  gives  hia  reasons  for  believing 
that  there  lb  qo  eaecntJal  pathologioal  di0erenoc  between  black- 
water  caaea  and  pomicioua  malarial  cases  without  bJackwater,  and 
roncludoB  that  there  ia  no  evidence  that  Bla^kwater  fever  ia  due  to 
a   Bpenial   form  of   parasite. 

All  changes  are  due  to  a  toxin,  the  virtilrnce  of  which  is  "  in 
some  waj   not  yet  explained  '^   increased  hy  quinine. 

'Ihen  in  tho  Lancd,  IS'JO,  vol  Ji.,  p.  80t>,  in  an  intcTcstin^ 
article  from  a  correspondent,  on  "The  Malaria  Expedition  to  West 
Africa/*  is  mentioned  a  case  of  fatal  Blackwater  fever  in  which 
no  paradtH  was  found  in  thi^  blood,  hut  the  patii^nt  admitted  having 
fraken  large  dosea  of  qjiuin*^  shortly  before  tlie  attiuik^  aird  raprj- 
tion  \s  made  of  other  evidence  tending  to  confirm  Eocb*fl  obBcrra- 
tiona  on  th?  conneiction  between  Black  water  fovor  and  quinino 
poisoning. 

From  all  this  two  facta  utand  out  in  a  prominence  which 
cannot  he  mistaken-  {])  The  ftMociatiou  between  malaria,  either 
paat  or  present,  and  a  form  of  hcmoB:lobiQa3mia  and  hjiemoglt- 
biuam  ;  {"2)  the  deadly  precipitating  action  of  quinine  in  the 
production  of  the  won^Lt  effects  ol  thia  associiition,  eepecialLj  when 
quinine  is  t^^ken  during  fover* 

The  other  most  interesting  point*  are  the  effects  of  esertion 
and  fatigue,   which  we  know  Jnareaae  ooUwmia. 

The  effect  of  cold,  which  we  know  IficreaseB  the  precipitation  of 
urio  acid  in  the  bkrod,  which,  actuig  on  the  ej^tremitiea  may  so 
greatly  increase  the  coUa-mia  and  staaia  that  the  blood  begiua  t^ 
break  up,  eauaing  a  local  hismoglobinasmin  ;  all  this  we  have  seen 
in  the  ease  of  Eliza  H.  where  attacks  of  bcal  asphym  were 
fnllowed  by  hprnoglobinsmia  and  hipmoglobinuria ;  and  this  is 
jLgain  but  an  enlarged  version  of  what  any  one  of  us  may  see  for 
ourselvos  at  any  hour  of  the  day  or  mgbt,  that  our  own  blood 
alters  ite  qealit/  m  ubsotute  relntion  day  after  day  and  hour  after 
hour  to  the  amount  of  urio  acid  that  pasaes  through  it  and  the 
GoUiemia  and  eiroulation  e^ts  it  produces.     <| 
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Of  ihf  rJTecita  of  ehlomtp  of  potaf.h  which  have  hven  nu-ntioncd 

above  I  know  prectically  nothiog,  but  it  hw  beea  recorded  as 
producing  moat  eeveie  ^a^tro -enteritis  witt  vomiting  and  diarrhoeo, 
and  v.-i-  mu6t  not,  1  think.  lo»e  atgbt  of  thi^  fact  that  in  ci^rtain 
c-ases  llue  wouJd  pTcoipitatc  colljomie  and  &I1  lis  most  deadiy 
effects  on   the  blond   and   tissues. 

This  biinga  us  1,0  tUe  fiction  of  makrial  fever,  but  its  effect 
is  no  doubt  that  of  oil  fevere,  only,  if  anything,   more  ao- 

Now  the  effect  of  evtry  fever  lb  to  clear  the  blood  of  uric 
acid  and  fitore  a  certain  amount  of  tjiia  in  the  body,  and  the 
amount  stored  will  be  proportional  to  the  emoiint  available  and 
to  the  severity  and  sharpness  of  th«  fever. 

Nnw  it  Heems  to  be  pharacteriatic  of  malarial  fev&m  that  they 
come  with  great  suddennewi  and  a  shaq)  initial  rise  of  tempej 
ture,  and  coming  in  hot  countriea  they  muHt  oft^n  aupcrvecc  upon 
a  coudition  in  whioh  thcro  is  nuch  uric  acid  in  the  blood,  and 
aa  the  result  we  shall  have  &  very  Inrge  retention  ol  uric  acid, 
eappcially  in  the  spleen,  which  begius  lo  enlargi?, 

I  say  thiH  without  prejudice  tn  some  points  I  sGnll  have  to 
mention  later  which  appear  to  show  that  uric  acid  ia  itself  the 
cauec  of  the  rifle  of  temperfituie,  and  that  in  ite  abeence.  or  when 
taking  aahoyUtes,  the  main  rial  parasite  is  by  iteelf  unable  to 
produce   any    fever. 

And  wh^t  ate  we  to  atiy  of  the  rise  of  temperature  in  the  eivae 
of  Elira  H.,  which  came  in  relation  t/i  her  h^moglobrnnric  aCtaeta, 
but  not  in  eoustfint  relation  to  them,  as  there  wa^  sometimes  a 
temperature  without  a  hiemoglobinuria ;  VFcre  they  also  due  to  uric 
acid,  a  gout  of  the  hver  or  spleen  for  instancCf  in  which  organs 
or  rcgioDP  there  is  aometimea  pain  along  with  the  fever?  They 
were  apparently  prevented  lo  some  extent,  at  }&ast  atong  wit^  the 
Raynaud's  attacts,  by  the  administration  of  snlieylateB  (compara 
also  i^hat  I  have  already  eaid  b  eh&p.  x.  on  the  cauaatioQ  of  abaceaa 
of    the    liver). 

We  OMi  now  also  perhaps  see  why  in  tho  splenic  leucocythc^mia 
CSHO  above  related,  the  spleen  ^liniinished  in  eis'^e  aa  the  nrio  ftcid 
waa   swept   oijt   by  the  eolvent   salicylate* 

I  need  hardly  point  out  that  the  effect  on  the  blood  will,  no 
doubt,  be  proportional  to  the  amount  of  uric  acid  available  i( 
solution  on  a  given  day,  and  thitt  in  malarial  conditions, 
nearly  all  diflcasea  associated  with  enlarged  spleen,  the  excretion  of 
uric  acid  in  the   nrinc   has  long  been  known  to   be  large-, 

And   now   wb   come  to   the   notion   of   quinine,   which  Jyt.   Thitt 
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teila  UB  is  &s  yal  unexplained,  nnd  here  ag&m  oar  first  pfinciiiUa, 
given  in  di^t-aJl  m  praTioUB  chapters,  at  once  »how  us  ^veial  impor 
tan!  Wiiys  Iq  which  it  will  incr^a^e  tkc  uric  acid  in  the  blood  luid 
the  rcaulting  collremia,   aee  p.  48 

First  of  oil  i^uiniae  ib  iticU  a  xaaibine,  so  that  of  10  grams  of 
quinine  piven,  probably  3  graiiifl  wH  pna^  tliroupli  the  blood  and 
bi>  uxcretod  34  uric  acid  ;  that  b  to  say.  ijuiDiii?  increases  tb« 
ava-ilable  uric  acid  by  iDtraducing  it. 

Then  qiiinluc  iDCicui^es  thu  uiic  acid  in  chi;  blood  of  all,  but  in 
cft«e  of  raalaml  or  other  fofma  of  aplenic  edargemcot  it  cnor- 
moiLsIy  inoTGascs  the  oolJecmia  and  the  excretion  of  urb  acid  in 
the   urine. 

Lastly,  quinine  in  Iflige  doa^s  lowers  the  temperature  and  mny 
even  produce  condidoua  akin  to  collapse,  though  whether  thia  ie 
due  to  the  action  of  quinine  on  the  vasomotor  centre,  or  the 
temperature  centre,  or  any  other  important  department  of  the 
nerre  ay  atom  Jupiter.  I  aha  11  not  stop  to  enquire,  contenting 
myself  wilh  pninting  out  that  (as  we  have  Beea  in  tho  oaee  of 
salicylates  in  cha.p.  in.)  other  druj^  which  bring  much  uric  acid 
into  tha  blood  and  causfe  ficvere  eollffimia  will  Bimilarly  produce 
flOTcre  fall  of  teinperatuie  antJ  collapse, 

What  we  are  at  pret^eut  concerned  witU  ia  that  quinine,  both 
directly  and  indirectly,  increaees  the  uric  acvid  in  the  bloodt  that 
it  dooa  thiii  epeciuity  in  malarial  and  other  eaaee  with  enlarged 
Bple«n.  and  that  in  Urge  doaes  it  producea  this  severe  colliBinitt 
with   eollflpae   and   fail   of  temporatijre, 

Wu  can  now  also  see  why  ijuininA  in  [:ombination  with  malarial 
fever  produces  such  terrible  ri;sultfi,  for  the  eSect  of  the  fever. 
here  aa  elae where,  is  to  oauae  a  fiuctuatioa  in  the  excretion  of 
uric  noid  ;  it  eloare  the  blood  of  it.  producing  a  retentioa  or  a  dam- 
ming bock  of  the  fltream,  and  this  dam  will  be  Large  in  exact 
proportion  to  the  amount  of  uric  acid  avniUble.  whidh  in  malarial 
eoaditioiir^  is,  v^  we  aee,  always  great.  The  fever  then  forms  a 
large  dam  or  accomuJatioQ  of  uric  acid  m  tho  liver,  bploea  and 
claewbcre,  and  the  largor  thr  eplecn  the  greater  ihr  poaaiUe  quan- 
tity. Then  comoa  the  qutninc  aud  m  u  Few  hours  revoraos  r^ii 
this ;  it  breaks  down  the  walU  of  the  dam  and  allowa  a  lerrlAc 
avalanehe  of  uric  aoici  U*  be  poured  into  the  hlnod  Htrpam,  n 
quantity  which  quickly  overwhelms  circulation,  metaboLam^  c^om- 
bufition,  aud  even  the  atructure  of  the  blood  itself,  in  one  masA 
of   ruio. 

And  thia  la  not  mete  imagmation,  for  ovury  factot  of  oapilhiry 
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circulation  and  bloctl  presaura  here  iDGntioned  can  be  gauged  and 
meoauied  from  lioui  U>  hour^  heA  being  gauged  and  meaaurevL 
find  rightly  unrIerBto<>d,  can  be  ooatrolled ;  this  I  aball  have  to 
point  out  can  be  easilj  done  in  t|je  caeo  of  the  post-fobrilo  pheno- 
mena of  ordinary  fev«T8. 

Now  let  us  pa^  for  a  moment  to  tlie  capillaiy  circulation  in 
the  Soger,  for  instance;  wha.1  nre  the  fhcl^rs  thut  will  hIow  that 
capiUarj  circulation  and  the  capillary   reflux  ? 

We  know  that  the  capillary  reflux  is  slowed  by  aDything  that 
increoeea  coUurjmia,  and  collmmm  is  increased  by  anything  that. 
inoieosoB  {1}  the  available  ujic  acid  and  (2)  tho  cold  to  whiob  the 
eiroulating  blood  is  eipoBcd,  bo  that  it  is  a  matter  of  every-day 
observLition  that  a  capilkiy  reflux  of  five  La  slowed  to  six  by  told, 
or  quickened  to  four  by  teat. 

The  capUlary  reflux  ia  also  slowed  by  anything  that  diminiflhes 
thfl  via  a  tergo,  that  is,  tho  power  o!  fho  bcait ;  hence  coUapse 
makos  the  capillary  circulation  stJll  worfie,  and  greatly  indfoftfiea 
the  damage  to  fJie  blood. 

But  f.old  with  ooliffimia  in  an  exposed  extremity  produirea 
Baynaud^a  disease  and  hiemoglobintemia,  which  is  pri'seutly  followed 
by  hemoglobinuria,  facta  which  have  boen  welt  known  foi  a  hni^ 
time. 

It  may  bo  intorofitia^  to  point  out  titat  in  ehLorate  of  potash 
poiaoning  wo  have  exactly  the  same  factors — inlense  colliemia  with 
hpart  failure,  collapse,  coldnoM  of  riuHace  and  of  extremitiea.  What 
in  here  aud  in  all  gaatro- intestinal  irritation  tba  cause  of  the  beart 
failure  ?  McaauTo  the  oapillarf  reflux  and  yon  find  it  alow ; 
moaaure  the  blood  prsuure  and  you  find  it  high — the  collapee 
h  a  heart  failure  and  circulation  failure  aa  the  result  of  the 
obetntction  caused  by  coUnimia^  and  this  may  be  scvera  enouj^ 
to  cuuae  htetnoglobinatmia. 

This  1b  the  cause  of  Ehe  collapse  ao  often  seen  as  the  teault  of 
diarrhcea  in  children,  and  the  similar  algide  condition  of  cholera: 
and  this  is  the  reason  ^y  the  nitrites  ^hich  lower  tb«  blood 
preeauri*  and  free  the  capillary  circulation  are  useful  in  this  con- 
dition, as  I  have  pointed  oat.  The  condition  ia  not  one  of  co!- 
lapoe  from  primary  weaknesa  of  the  hearti  but  of  failure  of  n 
nnnnnl  heart  before  abnormal  obstruction  in  the  circulLitJon,  and 
measurement  of  the  blood  pressure  and  obfierration  of  the  capillary 
refiux  will  at  once  serve  to  distinguiBh  the  one  oondilion  from  the 
other. 

Bat  quinine  eontrok  every  factor  here  mentioned,  and  W9  can 
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now  fi«e  eiraQtly  why  and  bow  it  may  produce  bfemoglobiiLn^mlA, 
and  why  it  may  specially  do  this  in  bodies  that  have  for  monthB 
and  y«ara  pruvJoiisly  bctu  under  the  izirfuecc^  of  niwlaria,  nnd 
where  also  there  hea  just  been  a  ri:t('.Qtioa  by  fcvor. 

I  have  for  some  years  pftat  been  telling  all  who  were  lilccEy  to 
have  the  opportuoity,  to  nee  sabcylaloe  in  malarial  fever,  and  a 
nric-acid-free  diet  ns,  a  ppophylatitic ;  for  whatever  is  the  exaei. 
cansMtioD  of  the  fever  itself,  urlt;  acid  obviously  plays  so  important 
A  part  in  its  oomplicatiuns  and  Gcq^uelje.  thnt  In  the  w&y  of 
treatmcot  at  leaat  this  much   la  most  atroaglj  mdicated. 

Indeed,  if  wc  were  all  quite  free  from  exoeoH  of  uric  acid,  yt 
might,  aa  J  have  said  io  chapter  ix.,  uot  only  escape  the  eenoue 
aec^aeUe  of  tnary  feivera,  suph  aa  the  rheumatiam  and  Brighl'a 
diiie&Be  of  scarlet  fever,  the  rheumatism  and  tlirombosiB  of  enterie 
fever,  the  catarrh  and  morbus  cordis  of  meaalea.  many  of  which 
are  ho  clearly  aaflociated  with  the  presence  of  csccea  of  uric  acid 
in  the  body  and  blood  i  but  we  might  even  escape  tbc  diocaaes 
altogether  by  burning  np  and  destroying  the  microb?a  inetead  of 
afTording  them   a  valuable  breeding  ground. 

And  in  the  caae  of  malaria  we  have  at.  the  time  of  the  fever 
the  mote  or  Ices  CQjtrkcd  rlicumatic  aymptoma,  aud  hitor  on  tho 
enlargement  and  irritation  of  the  liver  and  spleen,  perhaps  liver 
abscGSSoa*  the  anaemia  and  hscmoglobinuria,  perhaps  a  bo  Icuco- 
oythffimia,  liright's  disease,  gout,  gravel,  and  cdlculua  that  follow 
in  some  cases  as  I  have  myself  ^een  {oa  to  Bright^s  disease  of 
malaria  see  also  Thayer^  Ameriam  Jmimal  0/  Medical  Science^ 
Diwomber.    18S8)- 

My  impression  is  that  thoae  who  t«ke  aalioylatea  with  each 
attack  of  fever,  will  greatly  diminiah  the  frcrjuencj'  and  severity 
of  these  sequel©,  while  Cboae  who  had  lived  for  years  on  a  uric- 
acid-free  diet  might  escape  altogether  from  the  sequelie,  even  if 
thf-y  did  not  also  more  or  loss  completely  escape  from  the  fever 
itself. 

It  may  be  aaid  then*  that  as  regards  di«t,  the  vegetarian 
nativca  of  India  ought  to  be  free  from  fever,  which  wc  know  is 
not  the  case  ;  but  unfortunately  for  themselves,  they  take  pulaeB, 
which  as  we  ahall  see  m  ohapter  ?cvii,,  contain  more,  sometimei 
twice  as  much,  uric  acid  aa  meat  iUell ;  thfue  natives,  therefore, 
have  no  freedom  from  urie  acid,  and  theii  suflering  ia  therefore  at 
leaat  no  proof  that  those  who  live  on  a  really  uric-acid-hflo  diet 
might  ecarecly  suffer  nt  aW. 

The  oases  of  which  t  ahall  now  give  notes  might  even  raise  the 
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quoAtion  whether  the  fobriEe  attack  oi  malaria  would  ooour  st  all 
if  the  body  were  iroe  from  cjcoeos  of  uric  acid.  I  should  be  eorry, 
however,  to  found  any  coaelusion  on  a  few  cases  though  a-pparently 
^ucee^Eiil.  1  give  thi?Ei  mlher  to  encourage  others  1c  pursue  a 
line  of  treatment  which  1  have  bc^ii  advtM'Jiting  bo  far  u  T  waa 
able  for  aome  time  past,  and  which,  if  it  does  no  good,  can  pro- 
bablv  not  do  any  hi^rm  ;  and  the  |2;ood  effects  of  salicylates  m 
malana  havo  becD  matter  of  oommou  knowledge  for  some  time, 
though  jufit  LtB  in  auute  rhemnatj&tn  and  &ear-let  ft^ver,  no  adequate 
esplanAtion  of  their  action  has  been  forthcoming,  except  their 
influence  on  urio  acid  (oh  to  Hcnrlet  fever,  bob  observation  of 
Prufeasor  von  Jakacb  mentioned  in  chapter  siii,). 

T.  C,  aged  37,  a  native  of  Africa  resident  m  England  for 
pnqjoEes  ol  special  study.  Hae  suffered  from  malaria,  and  haa 
also  had  some  dyijcoteric  trouble  and  abbesses  in  the  liver,  one  of 
whioh  waA  operated  on.  He  had  rheumatic  fever  in  1892  (a  result 
of  fever  imd  accumulation  of  ur^t^a.   I  remark). 

He  came  to  Lue  in  the  early  part  of  l6t)'J,  complaioing  of 
febrile  tittackd  coming  every  second  week  for  tax  moutks,  and 
recently   nftor  a   bad  cold   atill   more  frequently. 

He  13  pale,  blood  decimal  '^,  he  is  thin  and  losing  weight.  Uls 
pulac  ifl  84,  bia  eupillary  reflux  in  alow  and  his  blood  pressure 
140 — loO,   aud   thp  i^econd  sound   uf  tbn   heart   \n  hud. 

On  the  abdomen  is  an  operation  soar  above  and  to  the  dghl  of 
tLe  umbilieoa  to  whioh  the  livor  ia  tized^  tbo  Jower  border  bejng 
about  the  levi?l  of  the  umbilicus,  while  tbo  bver  dulnese  ia  diiniik- 
iahed  above,  so  the  liver  ia  pulled  down  rather  than  enlarged. 

The  aplean  cannot  be  felt  and  there  is  no  apparent  increaae  of 
dubesB  in  tlie  spleen  region.  The  bow(*ls  act  regularly  odcb  h  day^ 
the   uciue   i^  free  from   albumoa   and  auger. 

I  proceeded  to  put  ia  ioroe  the  treatment  i  had  previously 
advised  [Others  to  adopt,  I  gave  him  salicylate  of  soda  to  taba 
during  the  next  febrile  attack,  and  told  him  tn  alter  his  diet  to 
one  Irce  from  urie  acid,  with  a  libc^ral  flUowaiu*  of  fruit. 

Two  weeks  later  be  repurted  that  the  febrile  attack  had  pome 
HA  ufiual  aA  to  time,  bnt  waa  somewhat  less  ^vere.  He  took  the 
salicylate,  but  it  upset  him  a  little  at  first,  but  was  able  to  t«ke 
it  better  towards   thL>   end   of   tko  attack. 

J  advised  him  to  continue  the  diet  and  gave  him  a  little  nuT 
vomica  to  bo  taken  with  the  Babcylata  in  the  next  attack,  to 
prevent  depression. 

\  moath   later   he   reported   s  great   improvement^   he   bod   hod 
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OHO  tbrojLtoniQg  of  on  attack  two  wccka  after  tho  iciat  note,  bub 
he  took  the  saiicylate  and  it  pa^ed  oS  without  uny  actual  lue  (^ 
temperature,  and  there?  hod  been  do  riac  of  l:cn]perjLturc  aioce. 

He  only  took  tlie  salicylate  for  f.wo  or  three  days,  and  has  had 
no  drugs  at  nil  for  the  pnsL  two   weeks. 

Bo  ItAA  improved  in  oihi^r  vraya  a\so,  Tei'la  much  better  in  him- 
celf»  has  gained  weight  ou  Iho  diat,  and  his  blood  la  dietioctly 
better.     Blood  deoimiil  *45,     Pulse  80.     Blood  presBure   ISO. 

I  Advised  him  to  continue  the  diet  parehilly,  and  to  take  no 
drugs  unless  ihf-  attacks  tlireaten   bo  return^ 

1  may  Bay  that  he  had  previoualy  been  having  the  constant  febrile 
ftttacks,  in  apite  of  vigorous  treatment  by  quinine  and  other  drugs. 

Lator  in  18U^  ho  began  to  take  meat  again  as  he  had  no  fovei, 
and  again  in  the  spring  of  l^UU  the  fever  returned,  otdy  to  yield 
otiCR  more  to  the  treatment  by  snhcylate  nnd  correct  diet.  This 
time  I  hope  he  will  continue  the  diet, 

A  aimilar  record  cornea  to  hand  from  a  patieut  who  writes 
ftcin  the  Punjab,  India,  in  1^01,  on  which  dn,te  he  had  been  on 
my  diet  for  a  year  ;  he  s&ys,  *'  proviojB  to  commenomg  the  diet  I 
had  vefy  bad  fevers  with  tomporature  up  to  lOfi'ij  and  varying 
from  that  to  1C0  for  five  days  at  a  tim^,  so  thnt  for  months  It 
was  a  matl«r  of  t«even  ciay«  in  Iwd,  ten  dayn  well,  aud  thiin  seven 
daya  in  bed.  Although  I  have  not  taken  a  day's  leave  during  the 
last  year  1  ride  op  to  ^0  milcH  a  day,  with  an  average  of  15  per 
day  in  tho  month,  strict  urie-acid-free  diot  of  2^  or  3  moob  per 
day,  1  have  not  had  a  day'a  fever  or  illness  of  any  kind."  If  1 
am  right  aneh  records  ean  easily  be  multiplied  and  the  diet  which 
oflei^tB  these  reHultM  doea  good  in  all  directiooa,  harm  in  none. 
Then  not  a  few  interesting  records  of  similar  points  aie  con- 
stantly appearing  in  the  journals.  Thus  in  the  Lancet,  lUtJl, 
volume  i,,  p,  780,  Mr.  PUmmer  Bpcate  of  "natural  unmunity '' 
where  patti^nte  do  not  get  lever  even  though  bitten  by  anopheW 
'*  full  of  the  malaria  paraMte,"  of  this  he  aaya  there  is  cot  "euffi' 
cient  explanation/'  It  would  be  intere^ing  to  he-ar  wliat  wjut,  and 
hod  been,  tht;  diet  in  these  cases,  a&  I  am  suggesting  that  diet 
confers  relatiTc.  possibly  in  Home  cases  absolute,  immunity. 
Others  say  that  ba>moglobinuri[i  la  but  a  symptom  of  malarial 
Fever,  but  both  malarial  lever  and  the  acuti;  hiemoglohinurm. 
wbioh  may  be  added  on  to  it  by  the  action  of  collsmia  and  otbor 
thingfli  might  both  dieappear  together  if  the  diet  were  correct,  and 
though  it  ii^  scarcely  possible  to  be  constantly  surrounded  hy 
moaquito  ncta,  everyone  can  live  on  the  natural  diet. 
34 
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In  these  o^es  of  mine  it  is  clear  that  the  paruitc  (If  panuito 
there  wils)  pud  no  attention  to  anytbiog  except  the  diet  of  the 
patieut  ai^l  we  ha\t:  iilrciLtlv  c<oea  thut  tbe  paraflit.ea  of  catarrh, 
InihiDQza  aad  pnAumonJu  may  have  o.  aimikr  rcppf^t  for  it;  Ihftt, 
In  a  word,  none  of  those  pftra»it^  can  make  much  of  people  whoec 
blood  is  pure  and  their  circulation  free. 

My  fxponeooft  of  imilarJH  is  of  i^ourai:  very  Jiinitedj  hut  I  note 
with  interest  that  Colonel  M.  D.  O^Connell  related  in  the  Lantrt, 
1902.  vol.  ii..  p,  6'i3.  that  be  aaw  in  the  North  East  district  of 
India,  n  large  miinbcr  of  cases  of  ague  in  whioh  no  paraaitea  could 
bo  found. 

There  thiia  seemed  to  m^  to  bo  a  considcrs-hle  accumulation  of 
farts  tending  to  show  that,  in  paroxysmnl  ha^iEoglohimirict,  splenic 
lenoocythaaniia.  chlorosis  and  aniemia,  there  is  at  the  time  of  tht 
blood  deterioration  .t  cou«iderab1e  eNcesa  of  uric  acid,  both  In  tha 
Utinc  and  in  the  blood  :  m  the  tinne  1  huva  found  it  in  exoeeo,^ 
and  in  tho  blood  it  gives  rise  to  signB  and  dymptome  which  are 
practiealiy  identical  with  thoie  of  the  uric  acid  head  at?  hu  (sea^ 
chapter  vi.)  and  it  ean  now  atao  be  directly  denjoustrat^i  in  thi 
blood. 

Then,  a;^ain,  In  Heveral  ui  thceo  Ji^asc  conditions,  a  drug 
{salicylitto  of  eoda),  which  elioainfttea  nric  acid,  and  prcvonta  ita 
bemp  present  in  ejccoaa  m  the  blood,  oppoars  to  produce  more  or 
leBfl  mark^  improvement »  even  when  iron  or  ar^omc  have  tailed, 
while  dyspepsia,  which  brings  eieea*  of  uric  aeid  through  the  blomi, 
dors   harm. 

At  this  point  in  my  Investig^ition  th^;  writings  oE  HorhacKeuaki, 
and  a  lecture  br  Professor  A,  E.  Wright,  were  pubhshed,  and  I 
thcrelori?  said  in  a  letter  to  the  Lancef,  18E>2,  vol  i..  p.  fiti3,  that 
it  appeared  to  me  that  these  investigators  were  really  mifitaking 
A  cniifie  for  an  effect;  and  I  gave  my  reasoas  for  thinking  that 
thu  ejtceas  uf  urir  acid  which  they  notit;ed  in  the  blood  and  Qrine 
at  tbc  tirae  of  certain  blood  changes  was  the  cause  of  those  blood 
changes,  and  couJd  not  well  be  their  effect, 

1  said  furthen  that  in  the  rase  of  paroxysmal  hFemoglohinurin, 
it  could  he  proved  that  the  excess  of  uric  acid  in  the  blood  and 
urine  at  the  time  of  an  attack  waa  not  the  reanlt  of  the  blood 
changes,  because  it  wa*  the  result  of  a  fluctuation  in  iir»t«  excre- 
tion (minus  excretion  or  retention)  which  began  honra  before  there 
were  any  blood  chan^ea. 

In  this  respect  also  the  exoeas  of  urio  acid  in  paroxysmftl  biemo- 
glohinuria  ha«   an   identical   uaueation  with   the   exo«flfi   in   the   par- 
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OAjPrnnl  headache,  the  paToxj^mal  fit««  and  Ujc  pcrio<iiouHl  menUl 
df  pree^oD  doKcribcd  in  previous  chapters ;  and  in  aX\  theno  alike 
the  flii4?iuaUoa  in  tL«  i>xcr^tion  of  uric  acid  is  tlie  o^uae  of  all  the 
Bi^iLs  and  Hjmptoms,  and  not  Lheii  reHult. 

At  thn  timo  my  p&per  on  a  cn-ee  of  Raynaud's  dianaae  vn» 
read  before  the  Medical  Society  jece  Trurasm'fTO/w,  vol.  xt.,  p.  15G), 
Dr.  Hunter,  whoea  investigations  on  tho  blood  aro  well  known, 
eaid  :  "  In  a  numbi^r  of  the  dLBGuetifi  of  the  blood  of  a  dcatruotive 
nature,  eucb  as  leur?oc^tbfl»niia  aod  p(?micioua  nna*inia,  the  uric 
acid  was  greatly  increased ;  there  wan  evidentlj  n  direct  connec- 
tion  Itntwsen  tbe  two,  and  ie  felt  Hum  that  th»  appeaijincb  of  ike 
uric  acid  was  a  reault,  and  Wfta  not  to  be  regarded  as  atanding  in 
a  cauaal  relation  to  these  diseases/'  I  am  glad  to  sec  that  Dt. 
Hunt«r  ie  at  one  with  me  aa  to  the  facta,  and  further  confiidora 
that  there  is  a  direct  connection  between  them  ;  but  I  hope  pre- 
sently to  be  able  to  demooatrate  that  the  connection  La  juat  the 
reverse  of  the  one  he  auggeuta. 

All  tbeae  facta  then  aeemed  to  render  it  very  probable  that 
uric  acid  waa  the  cause  of  tbcae  bbod  changes  both  in  paroijamel 
hEGnioglobinuria  and  anaemia. 

But  I  have  complete  power  ovar  the  extrction  of  utlc  acid  in 
the  urini?,  and  if  anyone  will  ehalk  out  a  curve  on  the  wnll  whieb 
be  wittheH  bis  tmtff  excretion  to  follow  from  day  to  day,  T  will 
undertoke  to  make  it  follow  a  very  aimilai  curve,  provided  be 
follows  mj  inatnictioT^a  oe  to  diet  and  druga  thdt  aficct  the  aolu- 
bility  of  the  Bubataneo. 

But  the  esceas  of  uric  acid  above  the  reUtion  to  urea  of  1 — 35 
represents,  1  believe,  iho  amount  of  uric  acid  that  pnsHea  through 
the  blowl  ejieb  day;  thus  when  the  aiiv.  acid  <mrve  in  above  the 
urea  curve  by  two  or  three  graina,  two  or  three  gmins  paBfled 
through   the  blood   that  doy   (ace  chapter  iii.). 

It  follows  that  if  I  have  complete  power  over  the  curve  of 
ejiCietiou  1  have  also  complota  power  over  the  amount  that  can 
pass  through  ihe  blood,  and  if  uric  acid  causes  the  above-men' 
Uoned  bhicid  i^hnuyff*  I  ou^jbt  to  be  able  to  pr^Kiuci'^  if  not  an 
actiial  attfu'k  of  paroxjemnl  hjcmotzlobinuria,  at  leofit  «uch  blood 
changes  aa  occur  io  anosmia. 

But  wo  have  sei.^n  in  chapter  iii>  ibnt  urie  oeid  token  pure  by 
the  month  pasaeA  straight  into  the  blood  (which  was  to  some 
extent  kaown  before),  and  will  In  due  time  pass  out  in  the  urine 
in  quantity  whiuh  ia  roughly  proportional  to  that  swallowed. 

The  ooljr  eeaential  condition  of  thie  diiect  absorption  and  tx- 
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or^ion  of  unc  add  is  that  the  blood  ahafJ  be  kept  in  aucb  aUIc 
AH   f&ToutB,   or   at  leut  do^   not   hinder,   the  aolubility   of   nrfttee  i 

and  thb  can  lie  fulfilltn]  hy  .^c*  ordt^riug  the  diet  aa  to  prevent  the 
alkalLDity  of  the   blood  being   dimiciahed. 

It  19  thciB  po^bto  to  incrcoec  the  uric  acid  pas^ng  through  the 
blood  by  thp  wmplo  prop<>Ba  of  administenng  it  pore  (in  powder 
grains  1—2  tt-f.)  by  the  mo»th  ;  leaving  dbt  ond  all  other  factore 
Tin'ihanged, 

But  thoHc  who  have  From  diet  tinJ  trther  uauacs  but  a  slijfUlty 
alkahne  blood  mu^t  not  ^.^pcct  to  increase  the  uric  add  it  ron- 
tains  very  muoh  by  taldcg  it  by  the  mouth,  for  though  it  geta 
into  the  blood  of  the  portal  circulation,  it  [a  there  probably  at 
once  toMght  up  and  rtliiinod  in  tbe  bver,  utifl  does  oot  paaa 
bRvoEid  this  till  ths  eonditioDfl  are  very  favourable  fur  its  solution, 
both  in  the  liver  ^nd  the  genetal  tirculation  ;  and  theae  favourable 
conditionfl  iirt  only  occaaiooally  met  v^ith  in  those  vho  arc  con- 
etflntly  toking  acids,  such  aa  beer  aod  wine,  or  conaume  a  largo 
amount  of  albuminous  food,  ^lk'bicb.  ilr  ^ve  know,  increases  th» 
formation  of  urea  and  of  ncids.  And  it  is  rt  qucfltion,  in  my  mind, 
whether  at  least  some  part  of  the  conpestion  of  the  liver  vhirh 
beiira  and  wince  nte  credited  with  prorim^icg  may  not  really  be  due 
to  the  Irritation  produ;;od  by  the  iirJc  aviid  which   they  thus  retain 

it:    the    acids   or   acid    reBJne    with   which    spirits   are   eo    oft-en 

^^ixod  having,  perhapa,   &a  regards  the  retention  of  urie  acid,  quite 

05   much  effect  an   the  nleoboL   itself.     And  we  now  know  that   the 

diurplic  etTert  of  siioh   winr*i  and  apirita  in  direetly  proportional   to 

the  retention   of   uric   acid   they   produce. 

And  in  no  out  (unloaa  the  blood  La  very  alkaline)  will  there  bo 
much  cxceea  of  urio  acid  in  the  blood  and  urine  on  the  day  a 
doBG  of  uric  acid  is  taken,  because  urie  ai^id  iteelf  diicinifihea  th<j 
dllEalinity  of  the  blood,  and  interferes  for  a  time  with  its  own 
solubihty  :  but  on  the  aetond  or  third  day  nfter  a  doap,  when  the 
alkalinity  in  the  blood  ba^  again  risen,  uric  acid  will  be^in  to  t>e 
present  in  oxcreoa  in  the  blood,  ftnd  to  pas»  'm  exccAS  in  the  urine, 
and  auuh  excess  will  correspond  mote  or  less  in  pjctpot  Jind  duro- 
tlon   to   the   doae   taken   (see   also  Jovrnai   oj   fhysioli^gy^  voh  xv.| 

p,  167).  .        ■.  . 

Our  problem  then  ia  lliia.  Many  dist^aiie  procp^sea  in  wbirh 
there  arc  iinjii^rtiiut  blood  changes  appear  to  be  conlemporani^riud 
with  the  presence  of  an  excess  of  uric  ftwd  in  the  blood  and  urinti, 
and  Ihtrc  ftrr  rcoeona  for  aupposing  that  the  uric  ccid  mey  bi-  rhe 
oauae  of  the  blood  ohangea :  does  the  intentional  production  uf  an 
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usoeae  of  uric  acjcl  in  ibe  blood  bring  about  any  Kimilar  blood 
ohangcs  ^ 

Od  tkis  point  I  shall  allow  mj  curves  to  apeak  for  themsol^e-s 
with  aurh  amali   i?ipUnation  aa  may  be   oeoeaaarj. 

Bi'fon*  giinn^^  Jhem  I  will  pay  that  I  have  unod  lot  tbiB  inv<»Bti- 
gation   the  liajmoglobino meter  and  h^mocytom^ter  of   Dr,   Gowcro, 


li 

'  'K               -        -■ 

lit 

M        r 
1'   jea  * 

1    MJ    3 
t      Ml     / 

' 



>- 

'^ 

B- 

/ 

' 

X 

^ 

1. 

■v      H 

^ 

"^ 

IH9 
Ii>if 

^ 

-tC 



f  * 

\ 

-*- 

•I. 

-- 

\  i' 

t. 

'-mm 

>EVI 

_*■■ 

'■* 

If 

•  - 

A 

« 

T 

H« 

1 

V 

=** 

A 

r- 

_ 

> 



—■"' 

\ 

\/ 

/ 

"-S 

V 

^r^ 

FlQ.    60.— t^OVVKH  OV   UJUC   ACIQ   itllOHETIO?f    ATTD  Of   THR   BlO0L>   DEOVAL 


and  have   followed  nfl  ekHtly  ae  pORAibh  the  direptionfl  LHBued  with 
the*  inalruiiK^rttHH 


Th^  blood  decimal  i&  ihe  renult  of   the  fruition 


or 

if  ^gg  =;  10,  but  as  100  pi*r  oenL  of  baimoglobin  ia  never  moL 
with,  ibo  rcHulto  aro  always  di^ciinala  a^i  In  the  following  curve* ; 
nud  I  ngree  with  Dr.  A,  E-  (iarrod.  Ur  Wilcos,  and  others  [Pro- 
rtrdiitgn  of  the  Rofftti  Midtctd  and  ('hiftirgicfU  Societjf.  February  {\ 
1H92),  that  this  b  the  fmfi^st  (^ide  to  the  (-ondltioc  of  thtf  blood. 
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a'pro^nling  in*  it.  doett  tbii  hjemuglobin  value  of  the  Indlviduiil 
cell :  for  t)ie  absolute  quantity  of  celh  a.ni}  bcemoglobia  varir^ 
(rrcMly  uc;;ording  us  tbc  blood  b  t;ouc«ntrated  hy  diureaia,  or  ia 
dilated  bj  rctcacion  of  fliiid  iu  the  body^*  but  tbeSE  thinga  c;au£« 
no  variations  in  the  va\\io  uF  the  blood  docimul.  w]ii<?li  agaic  cHn 
easily  be  represented  in  a  curve,  lor  compurison  with  the  curves 
of  tbe  urate  excreted  in  the  Lirine. 

Fig,  50  rt^prrsenta  tijp  ri;Aii]1a  itl  j^imulTannaua  e.xaminatJon  iif 
the  b]i>od  &iid  urine  m  niyaelf,  the  blood  being  examined  onlj 
*r«y  two  or  three  days,  and  thc^  niina  curves  being  obtained  hf 
dividing  thi?  total  excretions  of  three  days  by  three  bo  &a  to 
Ghorton  the   tigura. 

Notice  here  the  general  downwjLtd  directron  of  tbe  blood  decinml 
oiirve  nnd  the  generitl  upward  trend  of  th-:  uriij  ftcid  curve-  The 
urea  CLirvo  U  givea  a'unply  to  show  tbo  height  of  uric  acid  above 
urea  (the  currea  are  super  impoBed  at  the  relation  o!  1 — ^|  as  the 
index  of  the  probable  amount  of  urio  aoid  paa^ing  through  thrs 
blood. 

On  yiay  20.  at  the  beginning  of  thia  tigurc^  ;irea  is  cloee  to  uric 
arid,  so  that  little  or  no  tnK  ocid  pjiAiied  through  thv  bloml.  ^nd 
the  bWiJ  dccimul  is  faiily  Idgh  —  '71.  Ou  May  23  one  a^nd 
exceeds  uroa  by  1}  ^m  and  this  amount  probably  passed  through 
thn  blood,  and  witli  tliifl  the  blood  decinin!  folia  to  '?>  On  May 
ttti  rnoi'D  than  2  ^m.  of  urio  aoid  pu^aed  through  the  bloody  and 
;ret  thp  Moud  dtn^imul  riws  decidedly  to  '78,  but  tbe  explanation 
of  tbin  in  probiiliiy  Ibut  the  blood  was  not  eiainined  itiifCoienlly 
ofU'n  \xt  iMirrci*j>ond  wil.h  llw  eicretion  curvts,  for  uric  acid  was 
low  on  two  days  preceding  the  26th,  vrhilo  a  high  rise  on  the  i!Gth 
brought  up  the  avtiroRe  in  the  blood  for  throe  days  to  2  gcs,  pv.T 
day.  If  the  blood  had  boen  examined  on  the  2^i]i,  it  would 
probabl)^  bavo  been  found  abovu  '8,  a  fall  to  '78  taking  plat^e  with 
Uie  higli  utiu  aeid  on  the  2LiTh.  The  hloi>d  \^  again  examined  on 
Juno  1.  tbfi  uric  jicid  in  it  averaging  mean\shile  2  tn  2^  ^ts.  per 
day,  and  with  this  there  is  a  fall  to  '72.  On  June  10,  with  urio 
neid  rising  to  ^)  firs,  per  da^y,  there  ifi  a  marked  fall  of  the  blood 
deeimitl  to  'ti  ;  there  is  a  slight  rise  on  the  ilth,  c>orroeponcIing  to 
a  fall  nf  urie  af'id  ;  and  a  fntl  of  thi^  blood  deeimal  to  'ijli  on  tlK> 
J!>rh  in  accordance  with  the  pa^isage  of  3  to  .11  gra  through  the 
blond  on  ihf*  days  from  tbe  IfSth  to  the  10th.  Lastly,  we  see  a 
rise  of  the  blood  dtt'imal  to  GJ  on  the  "J'^nd  with  a  fall  of  the 
uric  acid  paswng  through  the  blood  to  1^  gra.  per  day. 


*  Ses  Jitumol  oj  Fhytiolog^^  vol.  itii,,  %ad  I^nHeft,  July.  tdSiJ, 


ThU   figurti   iihow:9   geru^raUy   thnt    the    bloof)   decimal   ia   bigher 
the  nearer   the  uric   acid  ia   to  urea,   i.e..  the   hm   there  ia  passing 
through   the  hiood  ;    and  lower  tlie  liightt   the   uric   at'id   is  above 
tho  utca,  i.f.j   the  more  there  is  paflsing  through  the  biood. 

Tho  high  Tiaea  of  uric  doid  oa  the  10th,  and  again  on  the  16th, 
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ue  td  uric  suid  taken  by  tho   Diouth  on  purpose  to 
^ount  passing  through  the   blood, 

-  h\  ahowH  flimilar  curves  of  rnsulU  obtAincd  on  myi 
being  eiHmineJ  cvpiy   day. 

tho  2rJrd,  uric  aoid  excoods  tixesk  by  1^  gu,  and  tli 
1  is  At  *59.     On  tbe  24th,  urio  acid  oxcouda  uroa  by 
G  decimal  falls  to  "33.     On   the  25tb,   the  uric  acid 
y   Ij   gr^,  only,  and  the  decimal   rides  to  '62,     Ou  tJ 
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UTic  aoid  CKoeedB  uren  by  Igbs  ttinn  J  gr.^  and  yot  the  dmaimai 
fiLlla  to  'oti^  bub  it  naod  noKt  da]^  to  '(>:),  uric  lioid  n^mnining  Btill 
about  1  gr.  abov?  uroa.  On  the  28th,  with  a  rine  of  urir  ncid  to 
IJ  gfs.  above  urea,  it  falls  in  Ti8-  Then  on  the  2lltb  it  riaefi  l^i 
65  in  B]>itf  of  uric  &(;id  Leiuj^  1^  pre.  above  urea,  and  it  rpniaiiie 
at  -^^  on   tbc  iWh,   uric  a<id  being  Mill  about   IJ  gra,  above  urea. 

On  July  I  I  tried  an  experiment,  t^kmg  gr,  slv.  of  a*>dii 
aalioyl.^  with  the  object  of  brinpmg  a  largo  quantity  of  uric  acid 
through  the  blood,  and  in  this  I  was  sucocsflfu],  as  uric  acid 
GKceoded  urea  by  nearly  7  gns.  :  but  the  blood  ik-cimal  did  mil 
fall,  indeeil  it  roar  Hbghtly  Ut  ~lili.  On  July  2,  urir,  a<^icl  f^U  dufif 
to  urea,  aa  the  salicylate  wiia  left  off,  flo  that  by  hypotbeBis  none 
passed  through  the  blood;  and  with  this  the  blood  dcpcima!  rope 
to  '72  and  rcmaiuod  there  on  tho  Urd,  though  uric  ncid  woa  about 
J  gr.  above  urpa.  On  the  4th,  however^  uric  acid  roue,  being  2)  grs, 
above  ur^a,  and  with  this  the  blood  deeLmal  fell  to  'tiri.  On  the 
5th,  urie  hitkI  Ml  again»  being  scarcely  J  gr,  abovt^  urea,  and  with 
thia  the  blood  decimal  rose  to    C'l. 

The  txceptiona  mentioned  above  only  Bcrvc,  1  think,  to  »how  up 
tho  rule  that  uric  acid  and  the  b3ood  decinial  move  in  oppoaite 
direutiona.  The  exceptions  are  probably  due  to  want  of  exact 
correspondence  between  the  esfaminntion  of  the  blood  and  that  of 
the  urine.  The  urine  of  tht*  givr"  dale  is  the  f^ecretion  of  the  ^4 
hours  ending  7  a.ui.  on  tliat  rlnti;.  whJle  the  blood  w^s  exiiiutned 
at  11  a.m.  eacb  day.  It  ia  ^jitt'  possible  that  a  large  amount 
of  uric  acid  paaamg  through  (hi^  blood  bplwecu  7  end  II  a.m. 
may  depress  the  blood  decimal  mori?  than  the  excretion  of  the 
previouit  ^4  hours  would  lend  u«  to  exp«ot,  or  a  small  excretion 
iti  thofie  same  houra  might  allow  tho  blood  to  recover  a  little 
frojii  the  uric  acid  of  the  previ<ju&  day. 

That  salicylate  of  soda  c^ould  bring  so  mucli  uric  actd  through 
tho  blood  without  depressing  the  blood  decimal  was  rather  n  sur- 
priflc,  but  I  would  point  out  that  these  large  cxcrt-lions  under 
salicyUtea  ftre  not  accompanied  by  the  mual  symptoms  of  eollienia. 
There  is  no  headache,  and  but  litlle  mental  or  bodtlv  JepreaBio&t 
though  if  i'V\vj\  grains  of  urir  Jn^d  }\at\  pushed  through  the  blood 
in  combination  wJtli  an  alkab.  there  would  bave  been  eeverv 
headache,  marked  mental  and  bodily  depr^^sflion.  slow  bitrh  leiiHion 
p\xhc  and  eaanty  urine,  aod  wlIL  tht^se  probably  p.  marked  fall  of 
the  blood  decimal  (as  in  the  case  of  the  Itidy  mentioned  above). 

The  rise  of  the  blood  d-^c^jmal  with  the  low  tirio  acid  the  day 
aft^r  tlie  salieylatea  is  extrj'niely  Loleresting  and  ildjstratcs  probitbly 
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tbe  way  in  wbicli  theee  dmgB  did  gcHid  in  the  oaee  of  apl^anj 
loucocythmmia  mentioned  sbovei  and  (n  cases  of  Himplc  anfcmia 
and  chlorosis  in  ivhii^h  T  haw  also  iispr]  rhvm,  wh^n  iron  did  not 
eeem  to  act  wdl ;  for  as  wc  aLull  dec  prcBently,  uric  ucid  is  more 
poworfol  than  iron,  and  whea  bolli  aie  proaent  m  tLe  iluod 
together,   its   decimal  falla   instead   of  rising;. 

Jt  fioems  probable^  then,  that  tho  good  cJf?ct£  of  aalicylati^e  aro 
due  to  two  things :  fint,  that  tbej  i^pidly  okar  uistea  out  ot  the 
body  without  allowing  Ihem  to  do  harm  in  pfteaing  through  the 
blooii  :  and  second,  that  they  thuR,  by  elimination,  Irea  l\m  blood 
fram  uric  aoid  and  allow  Uje  blood  decimnl  to  riaf. 
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PlO.  E9. — CU&VSG  OP    UUC   AflD   ExCBBTIon   ABU  THB   BlOOO   DbCIUAI. 


In  watching;  the  bJood  d^citna]  curvw  over  ion^  periods  of 
time  as  1  have  often  done,  and  as  is  showti  iucidi^ntaby  in  fig.  74, 
I  could  not  help  noticing  what  I  havt*  mi?ntioned  atiovc.  thnt  now 
ntid  again  where  the  urip  acid  h&d  bfcn  low  in  the  previous 
24  hoiini  thtu  blood  decimal  had  perhaps  jir^t  riben  as  much  as  one 
^ould  hsTo  expected,  or  on  the  otht-r  hand,  when  uric  acid  had 
been  hi^h  it  bad  not  falhin  as  muoh  im  Bot^niiH]  likely  from  previoiaa 
experiunce,  nod  noting  those  nMjfht  viuirtlions  f^  nie  to  eXAmJne 
thtf  rolatiooa  of  the^e  ciirvvs  to  each  other  over  ^hotter  perioda  of 
time  every  few  houn. 

And  as  Hoon  mh  thw  wo?*  cl[>ne  tfir  cniisi'  of  t\w»^  sliglit  viiriw- 
tions  b(s^[jtB  apparunt*   for   1   ftrund  thnl   tli«   blood  d«cLiuaI   rcftily 
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variflil  from  koiir  to  Uour  wtlh  the  uric  acid  paABing  in  the  urino, 
hence  &  large  riae  of  uric  Acid  %t  tlie  eml  of  the  24  houra*  pcHod 
would  dcpreaa  Ihc  blood  Uccimil  tnoTf.  than  tho  24  houra*  curve 
would  luiid  one  to  oxpcct^  or,  oa  tho  other  hand^  a  largD  fall  oi 
uric  acid  for  a  lev  hours  would  cause  the  deciinal  to  me  in  apito 
of  ft  hirge  oTror«?tion  of  uric  acid  during  most  of  the  previous  24 
hciiirs. 

Now  tba  currea  in  fig.  fr2  are  given  to  Illustrate  that  poiat- 
Thcy  do  not  ahow  cjuite  normal  curvw,  cither  of  uric  acid  excre- 
tion or  of  the  blood  decimjil,  for  uric  ncid  is  g^oitr^lly  high  at  d  a.in. 
iLod  lower  at  noon  and  5  p.m,»  and  the  bbod  docimaJ  lb  generally 
low  at  9  u,ni.,  rising  again  towards  1  p.m.»  but  these  curvea  do 
show  exaotly  what^  I  watit  to  point  out,  ihat  w\wn  the  uric  acid 
excretion  ]a  uuuBu&lly  am  nil  in  the  niorniug  houra  the  blood 
decloial  is  unuauallj  high,  and  when  the  uric  acJd  is  onufiuaQj 
high  in  the  middle  of  the  day  the  blood  dudnial  falls  inatead  of 
rising. 

Again,  if  thpre  had  ber>n  only  ono  o^aiurntxtion  of  the  blood 
decimal,  HHj'  Bt  11.20  a.rn.»  it  would  have  Hppearnd  too  high,  becauae 
tlierc  had  b^en  a  \a,Tgit  oxcretion  of  uric  acid  IQ  the  prevloue 
twenty-four  houre;  but  examining  more  cloacly,  wo  aee  that  on  this 
particular  morning  the  uric  acid  escrction  fell  very  niuoh  from 
5-20  a.m.  to  tk.20  p.m.,  so  the  blood  decimal  rose  above  ite 
usual  level  at  those  hours,  and  also  above  what  one  wcukl  have 
evpeoted  (ram  the  excretian  of  the  previooa  twenty-four  hours  aa 
a  whole. 

The  ligurcH  below  tho  curvet  id  lig.  b2  are  05  per  cent,  hremo- 
globiu,  over  100  per  cent,  of  oclla  and  the  resulting  decimal  ^  '65, 
and  hclew  these  olC  the  totui  urine  in  co.  divided  by  5'C  the  tiino 
ID  hoiira,  and  giving  a  lesultant  ^1  co.  per  hour;  below  these  is 
■CKi024  the  percentage  of  uric  acid  in  the  urine,  and  thia  X  by 
91  =  "41   grs.  of  uric  acid  per  honr.  as  indicatwi  in  the  riirve. 

Aa  A  rule  the  uric  add  i»  high  in  the  a.m.  hours,  fallrng 
towatdA  1  or  2  p.m.  (tig.  3),  rising  agnin  slightly  lat^r  in  the  after- 
noon,  and  falling  again  in  the  evening  and  early  night  hours.  And 
the  normal  blood  decimal  curve  is  bigh  in  the  early  a.m.  houni, 
falling  later.  And  not   as  in  this  Rgure   rising  towards   ^l   a.m. 

But  the  uric  acid  in  th^^e  curv*w  is  prat'timlly  under  complete 
CEiiitroU  Biid  lieing  altered  from  hour  to  hour  at  pleaaure  the  blood 
decimal  will  follow,  ao  that  any  desired  curve  of  the  blood  decimal 
can  be  produced,  and  I  am  9o  con£d[?nt  that  the  ri^ultn  obtained 
ore  constant  and  rfsliable   that   1   will   uodcrtJiko  to  alter  the  bl(H>d 
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decimal  curve  of  >i.ayoni;  in  t-lther  dirHctioo,  or  if  I  ajn  allowt^i 
to  examine  the  blood  of  anyonii  every  two  or  ttrec  houra  1  will 
[indertflke  to  tell  corrrctly  tko  cKief  vftriatiooa  la  the  oxoietioa 
of  uric  acid  in  the  urine  over  tho  aflrao  poriodB. 

In  an  intorpstinR  paper  in  th^  BfifM  Medicfd  Jonmal,  18C8> 
vol  i.,  p.  1^50,  Dr.  W,  Bdgo<:ombe  refers  to  Dr.  Olivpr'w  Cronman 
Tjecturaa  of  ISflii.  and  gives  further  obaerrataons  t>f  his  own  to 
ahow  that  there  is  a  aurmal  day  laM  uud  night  lise  Ja  the  worth 
(=^nij  blood  decimal)  of  the  blood,  that  active   ciercisB    inorofvecs 
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the  dbj  UU  and  the  night  rue,  while  teat  diminishes  the  day  fall. 
And  hie  eonclusion  ia  that  rest  )b  of  cor:?! durable  value  in  the 
treatiDCDt    of   flna^mia. 

I  was  much  inlereBt*Kl  In  hh  facta,  though  1  could  txot  oocept 
hla  eiplanation,  for  I  alri^dy  knew  tlmt  the  hlood  dftoinial,  aa  we 
have  aeea  in  6g.  (>2,  follows  [)hi  unf.  unid  excretion  From  hour  to 
hour,  and  will  courte^uer^tly  fn)l  during  the  day  wt^n  thiire  isi 
much  uric  acid  in  the  hlood  and  unnc>  nod  rise  daring:  the  night 
whoo  there  h  littlfl,  and  that  it  wrta  th"  amount  of  urie  acid  in 
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tkc  bloi>d  and  not  the  rest  or  excrciflo  pf*r  se  that  ftffootcii  thv 
blood   qudity. 

But  tbifl  article  mude  me  teat  the  ^oint  for  roysoli,  and  finding 
tliELt  the  stAtcmpnt  wob  quiti>  correct,  and  thut  the  blo^  decimal 
WILI4,  as  u  rule*  Higher  in  the  monim^  and  low^r  in  the  evmiing 
day  after  day,  I  iljen  prweeded  to  diminihli  the  eJicretion  of  iiri(! 
fli'id  io  the  da/  to  eee  whether  I  uould.  produce  a  corresponding 
alleratioa  m  tho  blood  decimal  curve,  And  one  of  th^  rcAults  I 
thuR  obtuincd   I   now   £ivc   in  tip.  ry-L 

'Io  the  leEt  of  iho  figora  nri^  thv  normal  ra^ults  ohtiiined  b/ 
iicparalbg  the  urine  into  three  conHcoutive  r^riotla  of  twelve  hours, 
7  a.m.  to  7  p.ra„  ami  7  |j.m.  to  7  a.ra.  The  lower  curve  h  the 
e\oretiaii  ol  urio  ncid  in  two  days  und  one  nighl,  the  totals  beintj 
multiplied  by  tno  to  make  them  eomporahlc  with  the  tiwentj-fQur 
htjur  oufvofl,   and  the  iippof  curve   in  that  of  the   blood  decimal. 

The  uric  acid  excretion  is  thus  aoen  to  have  been  about  7  grs. 
during  the  day  twelve  hours,  ind  a  Uttle  over  5J  gfs.  in  the  night 
Tvvj'lve  hours^  or  12J  gTB.  in  the  twpniy-four  hours;  and  the  blood 
decimal  tu  correttpondenct^  with  thi^  uaga  from  the  evening  to  the 
uioniitig  and  faUu  from  the  momiog  to  thi^  weniug. 

To  the  right  of  fig.  53  we  ace  abox'e  the  blooii  decinifti  curve, 
and  below  it  thoBo  of  aeidity,  urpa  and  uric  acid  on  two  days, 
2.'f  and  24. 

On  day  33  urie  aeid  m  above  urea  by  nearly  2  grs.  and  there 
would  couHequently  be  n  fnir  ^iiantilv  puHHiiig  through  the  blood, 
and  with  thia  wc  aee  that  the  bli>od  decimal  falla  aa  uau<d  from 
morning  tiO  evening*  and  risea  again  from  evfining  to  morning,  just 
an  in  tb«  prcviouB  curvc6 ;  but  on  day  2i  !  puxpopely  brou^t 
dovrn  tbo  excretion  of  uric  acid  by  taking  freely  of  acid  fruit  ut 
hrt^iikfaBt,  in  much  the  same  way  as  f  did  to  alt^r  Ihe  circulation 
curvea  in  6g-  ^'J  ;  and  we  utE!  the  rise  m  acidity  I  produced  and 
its  efTect  III  the  fall  of  uric  acid,  which  on  thia  d^iy  ia  connidcirabty 
below  urea,  and  with  this  the  blood  decimal  rose  during  tlie  day 
iurit<;ad    of   (aUlllg, 

In  anothor  seriea  of  cxpertmnnta  I  p^avc  albalic^a  at  nigbt,  with 
thii  fettult  of  increasing  the  escrotion  of  uric  acid  in  the  night 
hours,  and  diminishtog,  more  or  le:^s  deoid^dly,  the  rise  in  tbu 
blood  decimal  that  iiriually  takes  pface  in  tha^e  hours,  but  T  shall 
not  tali*!  uf]  further  space  by  giving  the  cun'es  here. 

Dr.  Edgccombc'e  obaervjition  that  cicrciap  increaaeB  the  extent 
of  the  day  fall  Is  not  ddhcult  to  vxphiin,  forwc  arc  in  fig^,  4'j  and 
47   and   oont<tt    Ibnt   exereine   increusp?   the    amount    of   uno    acid 
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paaaiiiE;  througli  the  b]oa<i>  anS.  thun  juat  rovcrBc^  what  I  did  m 
day  2i  of  lig.  53)  with  juat  thi^  revorac  efft^ot  on  tho  bloo<l  d^cuunL 

Dr.  Edgi'combo  aW  shows  in.  an  iatereating  wav,  that  if  mght 
ia  turned  inUi  day  the  fall  then  otzcur^  in  the  ntght,  ae  he  giveis 
curvos  from  the  blood  of  A  ha'ipital  niirHi',  fiivt  on  dny  aad  than 
on  flight  duty;  and  hf!  points  out,  vrhat  ia  abo  intercBtlag,  tbat 
th«  fiilU  at  night  when  on  niRht  duty  aro  luaa  than  the  falls  in 
the  day  when  on  divy  duty,  no  doubt  beoauaf?  the  cxortion  gona 
through  on  night  duty  is  lees  than  that  on  dny  duty. 

No  doubt  on  night  duty  the  eicretioo  of  uric  acid  is  greatest 
at   night  and   lea^t   in   the  day,   becAURe   food   And   exeriiiae  are   all 
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FiQ.  M.— Cnvtt  OP  Blhoo  Dbcihal  th  CFLoaoHis  Saowiwo  Eftbcm  of 
InoK,  Bebb  Tei,  iNo  Alraijeb. 

altered,  and  the  blood  dacimal  will  here,  as  eb«where,  move  in  ll»y 
oppo^te  direction  to  urit;  acid. 

1  will  merely  say  in  concluJ^ion.  that  these  and  other  experi- 
menta  have  Jcft  in  my  mind  no  dotibt  that  the  blood  dcoimal  not 
unly  Ituctuatos  from  hour  to  hour,  and  day  to  day,  and  eeason 
to  aaoaon,  with  all  tbo  tiuctuations  in  the  excretion  ol  uric  acid,  but 
that  it  can  bi<  made  to  niter  in  any  diroctron  at  phaaur?,  juet  ds; 
the  blood  granules  and  the  cKcretion  of  uric  aoid  in  the  uritie  caii 
btj  altered  and  contiolled-  And  that  the  fluctuationa  in  the  blood 
decimal  are  a  pcricotly  rchublc  guide  to  the  dfljly,  weekly  or 
monthly  changes  in  the  uho  acid  in  tb«  blood  and  urine,  so  that 
an  eatimntion  of  the  blood  decimal  may  take  tb^  place  of  the 
more  troubleaome  or  oftan  inipoBsihlc  colleetioo  and  pftimation  of 
th«  uriuH.  and  e7flO  an  approiimnte  estimation  of  th«  blood  decimal 
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by  the  colour  cs,nl.  wLtoli  1  liavc  produceii  for  tlie  purpose,  end 
sliall  mention  later  on,  will  often  give  Taluable  informatioti  not 
othorwiec  obtainable. 

I  shall  now  ^p  on  to  my  other  iigur^Sf  fibowiag  Eome  ol  tUi; 
rt^sulta  I  oht&ined  in  caa^s  of  ctloroeia  by  cflnsing  ejccess  of  uric 
at'id  to  part*  througb   ths  blood. 

Tn  tln'm  tinsea  the  ui'ui^  was  not  collected,  but  do  doubt  the 
effects  on  cjccrtition  were  the  Btvmc  ae  io  my  own  case,  and  the 
»dmiimtration  of  utio  acid  :o  one  form  or  another  always  pro- 
duced, Its  viG  ebull  see,  immedJiLto  ond  difitinet  efieets  on  the  blood 
docimaf. 

Fig.  54  eJiows  thf'  curve  of  the  blood  denraal  In  the  csat  of 
H.B,,  nged  18.  Buffering  from  cblorofiis.  On  Fpbrmiry  IT,  the  blood 
decimal  b^iug  otily  S,  she  WUA  put  uii  puiv,  ferri  carb.,  gr.  jl. 
ter.,  ftoi  thr  curves  ahow  the  rise  oj  the  decimal  to  'f^  on  March 
10,  end  its  furthor  rise  to  '6  on  Meicb  J4t  aft^r  thi^  ircn  hod  bonn 
left  of,  Oti  the  14th  half  h  pint  of  he-^f  teti  threo  timef  a  day 
waH  Addud  to  het  diet,  iiiid  this  beef  tc-a  wjih  found  on  i?4tuQation 
to  contain  tibout  8'fJ  grs.  of  uric  aciJ  to  thn  pint,  and  T  may 
any  tbat  it  tteemid  to  bi;  very  etrooic  and  good  beef  tea;  she 
wDuId  thua  Cake  eboitt  13  giH.  of   uric  ^cid  or  ?;iLQtbino  a  day, 

On  Marah  IS  the  blood  dt^cimal  bus  falleiL  to  '54^  and  on  the: 
22nd,  whon  the  bocf  teu  was  left  off,  to  '52< 

I  may  point  out,  in  paaaing,  that  one  acid  piven  by  the  mouth 
t43  tbose  who,  like  unn<(nic  gifK  have  ratbet  low  nutrition,  in 
more  likely  lo  remain  in  Holutioo  in  the  blood,  l>ecai]Re  tbeir  birmd 
is  probably  more  nlkoline  than  tbat  of  bettei'DOuriabwl  iDdividualb: 
therefore  the  effect  of  giving  uric  acid  ie  likely  to  bg  more  markt;d 
in  poorlv-nouriBhod  indivtdualfi  than  in  those  who  are  rnbuet  and 
well  fedj  and  doee  for  doee  the  eftect  on  the  blood  curva  will  be 
greater  and  more  Immediate  in  the  former  than  in  the  latter. 

Though  1  jdoppeil  tbft  beeJ  tea  on  fbe  23nd,  T  gave  the  bicar- 
bonate oi  potash  and  soda,  15  gra.  of  each,  three  tines  a  day. 
witb  the  object  of  increasing  tbe  urate  tn  the  blood,  and  we  see 
on  tbe  'JTth  Ihat  the  blood  d<3eiraal  ha&  further  fallen  to  48.  The 
alkalies  were  then  left  off,  and  on  the  ^^b  tbe  blood  decimal  had 
risen  slightly   to  '3, 

T  have  no  doubt  thii.t  tbe  whole  of  this  fall  was  due  to  the 
uric  ftcid  taken,  for  the  general  tendency  in  for  the  blood  curve  to 
liae  alowly  for  &  conaiderable  time  after  the  iron  \&  left  oS, 

Fig.  &j>  IB  the  blood  curve  of  E,  E.,  aged  23,  alao  suffoiing  from 
chloroBiii'     Oil   May   4,   her  decimal  being   at   ^35,   she   wa»  put   on 
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puiv.  fvrt!  oftrb.  an  in  the  previous  oaso.  On  May^  5(1.  the.  Jecimai 
httving  riGcn  t<i  'oC,  the  iron  was  left  off.  Ou  .lurif  2.  whyu  tht 
decimal  haj  riaea  to  "ST,  she  wae  Riven  href  teji  ;=  J-1  gra,  uric 
acid  per  dny,  and  this  was  coDtinued  till  the  8th,  the  Uooci 
liecimnl  fulling  on  the  ?>th  to  "54,  and  ou  the  8tU  to  '53. 

Oa  the  J2t!i,  fcur  days  afti^r  the  lajit  doa*  of  urie  acid,  the 
blood  decimal  had  ri/^cn  again  to  '55.  Od  Lhia  day,  tlie  I3th.  she 
was  put  on  tho  equivalent  of  (>  grs.  uric  tttid  for  one  day.  and 
3  grs-  each  for  the  two  follo^'ing  days,  to  try  the  eifec.t  of  emaller 
doses,  and  on  the  15th  the  blood  decimal  had  fallen  again  to  "53, 
M>  that  the  efFecta  of  a  ftmall  dose  were  fairly  marked,  and  1 
think  thut  a  email  dose  will*  pcrhnps,  get  urie  ooid  into  the  blr>od 
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more  quickly  than  a  large  oae.  for  nrio  aeid^  aa  f  have  aaidi  inter- 
ff^Tra  with  its  own  ^olublhty;  and  the  saltfi  coutflined  in  bfof  ten 
will  in  a  ainiilrir  wuy  tend  to  deprenH  tho  atkivUnity  of  the  blood, 
and  eauR?  the  utie  ae Id  to  be  stored  in  the  fibrous  Cissura  and 
vutcera  instead  of  lemckiiiiii^  m  edntion  in  the  blood:  aod  in  pro- 
ducing changes  in  tho  blood  deo^niAl.  we  have  not  ou\y  to  ^t  it 
into  the  bbod,  but  to  keep  it  there  m  long  aa  i\tf^  kidneys  will 
allow  it  to  rpmain  unexcteted. 

On  the  lyth  there  is  a  remarkable  rise  of  the  blood  decimal  to 
'K3,  making  it  look  aa  though  it  waidd  have  gone  on  rising  all  the 
way  from  JnQo  2,  but  for  the  urie  acid  takr^u. 

On  the  I!Hh  iron  was  again  given  in  the  same  dose  as  before, 
iind  it  was  rather  n  eurpriEe,  therefore,  to  find  that  on  the  SSnd 
the  blood   curve   had   fnllen   to   -57,   but    f    had   forpotten   tbo   fact 
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tLat,  on  the  lOth,  the  paCicnt  waB  not  only  put  on  Iron,  but  oleo 
oa  a  milk  und  tisb  dic^t»  havioiE  previously  been  on  meat,  And  the 
ahange  of  diet  do  doubt  jirodaued  a  iaW  of  ficidtty^  ai^tm^  liko  the 
Alkali  given  m  the  previous  case;  this  brought  same  at  the  prv- 
viously  atored  uric  acid  ttrougli  the  blood,  aad  the  uric  acid  over- 
□ame  tbe  iroa,  nnd  proilucM  a  fall  ia  pluci?  of  a  ritip.  Id  the  blood 
decimal- 

A  BirniUr  cxplanaUon  can  be  given  of  a  point  in  £g.  54  wtdch 
1  omitted  to  niontion,  In  tbia  Ii^^uto  it  'Evill  bD  eoon  that  on 
March  U)  thi^  bbcd  decimal  (aili^d  to  riae,  though  the  iron  waa 
atill  b?ing  taken,  and  this,  I  think,  was  the  insult  of  flome  abdo- 
minal pain  aad  di^e^>4tivtj  dinturbuijue  uhiub  were  unfortuniLt^ly 
proilucpd  by  aonie  aloes  pilk  given  her  for  con»tipfLtit>n  -,  the  dlgpa- 
tivc  di8turhanci3  no  doubt  profiuc«d  coli^mia,  and  tbe  uric  acid* 
as  in  the  other  caee,  ovcrcouie  the  iron  bo  far  na  tn  prevent  a 
ritie  of  the  blood  d^imal. 

By  the  Siftb,  however  (lig,  D5),  most  of  tbp  uric  ocid  baa 
paaaad  through  the  blood  and  beon  excrBted,  the  iron  then  comet* 
lata  action,  and  tbf  blood  dmmal  lisi^s  to  'fj\.  On  the  20th  the 
iron  ia  left  oH,  but  the  decimal  Bgain  mes  on  the  ^9th   to  ~fi2. 

Oft  the  20th  citrate  of  caSeinc  waa  gJvon,  0  gre.  on  the  fit?it 
dny,  and  ii  ^a.  on  each  of  two  eubscquent  days.  Now  OAfleine 
may  for  nil  prticlical  piirposoa  be  rofiardod  oa  uric  acid,  and  my 
experiuentE  on  myself  Ifig.  2^|  ahow  that,  like  uric  acid,  it  f^rat 
raiauH  the  iicidity  and  cleAie  urJo  acid  out  of  the  blood,  causing 
Freedom  of  rapillarieH  and  a  diuresis  ;  luter.  when  the  acidity  falls^ 
An  excess  of  uno  acid,  propoitionAl  to  tbe  caffeine  takcD,  pa^i 
through  the  blood  and  into  tlic  urine  ;*  and  we  see  from  t\ 
ourve  that  eaSeine  brought  down  the  blood  decimal,  juBt  aa  unc 
A<:id  doi!@,  for  on  July  ^  wq  have  a  marked  fall  to  U%  which 
is  follow*^  by  n  n&e  to  'li  en  the  flth,  the  ding  having  been  hh 

Frgi  5li  ehowa  the  blood  decimal  of  J.  K.,  atiJering  from  chJo- 
roaJB.  From  April  II  to  Mfty  7  ahe  waa  on  iron,  and  wa  aee  the 
riac  it  produced  m  the  decimal.  Un  May  11  iron  war:  l^ft  off, 
and  on  May  13  tbe  bluod  decimal  was  the  same  as  on  the  dtb- 
Gn  May  15  And  two  following  daya  tbe  equivalent  of  4  gra. 
of  uric  acid  were  given,  nn  I^lay  IS  the  blood  decimal  had  fallen, 
but  it  rose  tfigaia  on  the  22nd  and  25th,  after  the  uric  acid  bad 
been  left   cff.     Ilowcv^rj   on  the   ITth   and  18th   mciLEtruation  wua 


•  Sm  ii]«J  Prof.  Sm,  Lancet.  1900.  vd.  i..  p.  677- 
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present,  and  aa  blm  might  have  caiified  a  fall  of  the  blood  decimal, 
I   repeated   the  dose   of   uric   acid   on   the   1^5tb    and   two   ioliowiog 
daj-Sf  txnd  oa  the  l"Jth  the  docimal  hod  again  ialUn,  to  riae  again 
on   June   i,   alter  the   aric   acid   had   b^en  left  g3. 

There    ieema,   then,    to   be   very   little   doubt   thut   the   adminit- 
tmtion    of   uric    ncid    and    itn    pasAhg^    through    the    blood    (for    a 
similar   administration   to   myself   dtjce   cause   it   to   past   in   emcees 
through  the  blood  into   the   urint,  lig»,  24   to   29)   caueo   a  dbtinot 
fall  of  the  blood  decimal  in  spite  of  the  presence  of  n  considerable 
amount  of  iron  in  tbe  body^ 

But  iron  does  not  always  succeed  so  well  as  it  did  in  tbia 
case,    and    then,  &s    we   shall    see    in    tbe    foElovring   caae,   it    fails 
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because  it  is  unable  to  clear  the  blood  ol  uric  acki,  for  otber  drug 
whicli   havn  more  jinwer  in  iilcarin^  the  l>lrw>d  of  urio  acid  huiioeed. 
Fig,   57  flhowfl  the  blood  detimal  of   A.  P-,  aged   17,  auEcring  from 
chlorosis,   and   below  this  for  comparifloo   I  have  placed  the  curve 
of  the  urine  e.Tnretion  in  ounces. 

I   may  say   that  >dbe  had  been   attending  as   an  out-patient  for 
more  than  three  months,   and  taking  iron  the  whole   time,   but  on 
February    il    Lh^re    was    do    improvemnnt ;    tbo    gunia    were    veiy 
pale,   and   the  face   puf!y   and   wax-like, 

I   took   her  in.   examined  th^  blood,  and  found   the  decimal   at 
0'34.     1  put  bcf  on   pulv.   ferrl,   carb^^  and  on  Marcb  6  the   blood 
decimal   was  just   the  same;  so   that  a   week  on   iron  and   In   bed 
produced    no   improvement.     She  suffered   considerably   from   head- 
ache  and   dyspi'peia,   luid   I   havn    little   doubt   thai   the   dyspepsia 
3fi 

kept  the  acidity  Low,  and  ao  prevented  tltc  iTon  from  olcArinp   thv        i 
blood  of  uric  acid,  and  honce,  thougli  givan  Rtaadily  for  thrive  juicl        1 
a  half  moathsH   it  luid  ptacticjilJy  dooe  no  good.                                           I 

To  to«t  this  point  I  bcga.n  to  ezarmne  tke  urine,  and  on  March  8 
there   vctG   2d   oaoaoa   containiTig   2i>7   grs.   of   area   and    J5'2    gn. 
of  uric  acid,   a  relation  of  uric  acid   to  urea  of  1—17.     On  March  S 
there  were  '28  ounces  of   urine  containing   206  gra.   of  urea  and    13 
)ira.   of  uric  acid,  reatlion   1 — 15. 

Here,  then,    while    the   paticn^    v/aa   on   iroo   we    have   evideniC^^^H 
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in  the  hlood,  whicl 
nnnary   water   is  in 
along   with    It),   ant 
CAUsed  by  retention 
plaining  why  the  ir 
On  March  10,  1 
the   tilood  decimal   '. 
eices?  of  uric  acid 
irtop  it  and  givp  n 
uric  ftcid  out  of  th 
the   ordinary  miat 

Blood  DsctM^r.  IK    OHLonoais   Snowino    Evtbct^    i>^  ^^1 

lODTDB  OK    MFIICCaT,                                                                                        1 

expJiined  lior  ht'4kdnche,  fj«anty  urine  {for   tie 

everyone   inversely   as    the   uric   acid   eioreted 

her  aidematouH,   almost   myiccdematous,    face 

of    fluids   in   her   ti'iauea,  bewiden  I'oinpleLely  ex- 

on  hod   for  ao   Ifin^  failed   to  do    ^ood. 

owpvet,   there    waa   a   slight   improvement   and 

lad  risen   to  O'-il.   but  nr^  1   had  found  eai?h  an 

in  the  urine  in   spite  of  the  iron,  I  decided   to 

irup  whieh   I  Unew  had  more  power  of  clearing 

e   blood   und    urin?.     1   accordingly   put   her  on 

hydrar^E,    pprchlor.   c,   pot.    iod    three     timen   a  ^_ 
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day,  flful  the  rest  of  The  figure  sIiowb  it*  edect  on  the  b!ooil  Hnd 
Lirine. 

On  March  J3  tbere  were  SO  ounoef  oi  urine^  containing  304 
gTti.  of  urpfi  and  108  grs.  oi  uric  acid,  ralalion  1  —28.  Note  the 
increasQ  of  water  and  urcu  and  the  d(^G^l^a^c  of  uric  acid  in  illuetrLition 
of   the  law   abov^  mentiooed. 

On  March  \G  there  were  42  ounces  of  urine,  containing  2;i2 
gTB.   of  urea   and   ^'1   grs.  of  uric  acid,  relation   1 — 25. 

On  March  3^  there  werp  46  ounces  of  urine,  containing  303 
gt&.  of  urpa  and    D'7  grs-   of  aric  acid — relation   1 — 'i4,  or  normal. 

And  with  this  clearance  of  the  blood  and  uiinc  of  uric  acid 
the  blood  deeimul  w^nt  up  by  leaps  am]  bounds,  and  having 
risen  in  eleven  days  on  iron  only  OO-'i,  it  rufle  OOfl  in  three  daya 
on  iodide  of  mercuiy,  and  0'13  in  thirteen  days,  reaching  0'53  on 
March  2ii.  a  height  which  more  than  three  months  on  iron  bad 
quite  failed  to  roiae  it  ta  ;  and  we  now  know  why  thia  was  eOt 
for  the  one  drug  cleared  the  blood  of  urio  scid^  and  the  other 
failed  to  cflect  this  resulr,  I  knew,  howevsr,  from  eiperience  in 
other  casBH^  that  even  the  icidide  of  mercury  may  fail  to  clear  the 
blood  and  urine  of  uric  acid,  and  then,  like  iron  in  the  above 
case,  it  a\ao  fails  to  ptodnce  any  oontiniioua  improvement  in  the 
blood   decimal 

The  marked  riae  in  urinary  water,  which  coincided  in  tbia  oa^c. 
n&  it  always  doi^s,  with  Ihe  et^uaUy  marked  fall  in  uric  iicid,  soon 
removed  the  pxcpss  of  water  frtim  l-he  tiBsiies,  und  her  face 
Bflsumed  a  natural  appearance,  her  appetite  and  digeation  im- 
proved, and  ahe  considered  herself  cured.  After  what  we  have 
aaid  in  chapter  x.  it  la  moat  interasting  to  note  the  disappBaranc^ 
of  the  dynpopsia  with  the  oleoring  up  of  the  oollEcmia,  tho  latter 
being  in  this  case   the   chief  cause  of  the  former. 

In  this  ease  I  have  very  little  dnnbc  tbat  but  for  the  dys- 
pepflia  the  iron  would  have  b«en  able  to  cIpAr  out  the  uric  acid 
at  &ist,  and  then  ahe  would  hare  been  cured  in  six  or  eight 
weeks  instead  of  reoiainiog  almost  unaffected  at  the  end  ol  three 
moaths.  Now  it  is  well  known  that  Murohison  &nd  others  have 
pointed  out  that  in  non\*^  caa^s  iron  will  not  eur*^  anzFmia  till  the 
livi-r  huH  bctn  got  itiui  pro[H!r  order^  and  the  drug  he  lu^d  to  get 
the  liver  into  order  was  mercury  (ticc  Mufehisou.  '"'  Croonian  IjW- 
tures,"  LanciUj  1874,  vol-  i.,  p.  o04:  and  fig,  17,  chapter  iii.),  ftV 
ean  now  aec  that  this  mefcnry  dtd  good,  not  by  any  speoiol 
action  on  the  liver  as  was  supposed,  but  because  tt  cleared  the 
biood   of    oric    acid,    and    so   altered    at   once    the    ciiculadon    nnd 
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Dutrit^on  of  tho  whole  body;  t^nd  any  other  drug  that  cloare  the* 
blood  and  urme  of  uric  acid  produQos  tho  aamo  lall  in  oxcrotioo 
iti  uriG  acid  and  ri**e  in  excretion  of  utea,  but  some  Jiave  mnro 
pOA«r.  and  will  Hucoeed  iu  cleanog  the  blood  of  uric  avid  wh^u 
others    have    failed^ 

I  woa  mu<:h  interested  to  hear  Dr.  Dundu  Grant  aaj  at  u 
meeting  of  the  Hunterion  Society  [Larm^i,  18D7,  vol,  u.  p.  1^75J« 
that  chloride  of  ammoninm  ia  not  only  uuful  in  beadaoho,  but  is 
in  his  espprienfe  w  hiemfltinic,  and  bad  been  reeommended  as  Rueh 
by  Dr.  Barnes  and  othera;  for  there  ia  no  doubt  In  my  mind  that 
we  have  here  one  more  substance  which  clears  the  blood  of  unc 
aoidr  and  improves  Jtf  conditian  by  doing  so  ;  here  also  i&  the 
explanation  of  tlie  relief  jt  aflorde  in  beadaohet  neuralgia,  and 
hepatic  congeation,  for  it  produces  a  free  capillary  oiroulation  and 
a  fall  of  blood  prMHure.  1  have  already  pointed  out  with  refer- 
ence to  6p.  amuioD.  aroinat.,  tbat  ammonium  salta  rai^^e  the  acidity 
of  the  uriao,  and  I  ehall  have  to  point  out  Uter  that  they  do 
harm  in  acute  rheumatiam ;  and  in  the  chloride  wo  have  not 
only  thu  ammonium,  but  a  powerful  mineral  acid  aUo  introduced 
into  the  body.  It  is  interesting  to  note  here  ono  more  instance 
of  the  great  ^pneral  luw  tbat  precfpitantR  do  good  in  coJlipmir 
dis^aa^s  and  fiolveuta  do  good  in  precipitation  diaeaaea,  and  vice 
versd  (see  p^  1^5).  The  precipitant  ammonium  doeJ^  good  in 
oollnemia  and  anomia,  harm  in  arthritb;  alkalis  nhich  do  good 
m   arthritin   do   harm   in   eollffimia  and  aiuemia. 

Chloride  of  ammonium  is  aUo  a  well-l<nonrD  precipitant  of  urie 
^Jd  outside  the  body,  and  as  we  havF>  seen,  it  ia  poaaibk-  by 
means  of  the  rnlctcai^ope  to  wntcb  it^^  efiects  on  the  uric  acid  and 
xanthines  ia  the  blood   il^^lf. 

Oq  the  other  bund,  wc  now  know  that  you  have  only  to  intro- 
duce into  the  body  and  blood  an  e&ceaa  of  uric  acid  to  quickly 
undo  all  the  good  that  iron,  mercury,  salicylates,  or  anything  clae, 
have  done,  wbitib  still  further  empha^iaefl  the  fact  that  they  do 
good  merely  by  clearing  the  blood  of  uric  acid  ;  aud  ii  you  give 
oric  acid  alon^  with  iron  tho  decimal  falls,  or  at  least  fails  to 
riee  any  further^  ho  long  aa  tho  uric  acid  is  contLnued,  which 
parallels  what  we  have  just  seen  in  Nature,  that  when  there  la 
a  greiit  exoegs  of  uric  acid  in  thfl  urine  and  blood,  iron  may  he 
administered   for   months   without   any   ctTttct- 

In  the  Lancd,  18V5,  to1<  i,.  p.  TO^i,  it  u  said  that  sulphate  of 
copper  is  far  bettor  than  iron  for  the  treatment  of  anftmia,  and 
tho   dose   rvcommended   is   j   to    J   gr.   twice   ft   day  ;    tliio   dofle   ia 
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laMch  smallor  than  tbat  o1  lion,  but  muoli  larger  than  that  of 
merour^  in  the  nuitute  given  in  fig.  57j  but,  Uko  iron  und  mer- 
fury,  copper  is  well  known  to  form  an  insoluble  compound  with 
urio  acid-  1  have  myself  used  copper  io  the  Lrejtlmeiit  of  thlurosis 
with  reeulta  qoite  aa  giHxl  aa  Lliu^e  with  irtm. 

I  ma7  aay  at  once  that  theaa  and  other  aimilar  DJCpenenore 
have  IcH  no  doubt  in  my  mind  that  just  as  iron  runs  up  the 
blood  docimal  uric  aoid  brings  it  down ;  and  that  wbon  thi>  one 
is  acting  in  oppoaition  to  the  other  the  uric  acid  is  the  mote 
powerful. 

But  ttH  fiocm  m  the  blQi>d  is  cleared  of  urio  iitid,  the  general 
mctabolifim.  being  Ereed  from  the  incubuH  of  obstructed  capillaries, 
goca  ahead,  dyapepaio  vajuBhcs   and  there  ia  a  gcnural  riao  of   ucoa 
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and  aaidity,  which  kecpa  the  blofxi  more  or  leas  dear  of  uric  acid 
for  some  tinae^   wbotber  the   iron   ia   continuod   or  not. 

I  have  every  cooQdonce  that  1  can  in  this  way  do  anything  I 
like  with  the  blood  decimal,  and  that  anyone  who  will  take  the 
troublo  to  repeat  my  cxperimpnte  will  g?t  similar  resniltw. 

In  addition  to  the  figures  j^iveu  above,  I  have  examined  my 
own  blood  and  urine  side  bj  side  every  day  for  many  weeks,  and 
find  that  the  ohanj^ca  arc  prfti;tical]y  cenatant,  and  that  with  every 
marked  riae  of  uric  acid  e^crctioa  the  blood  daoimal  faJU,  and  vim 
vwrffd  ;  and  indeed,  I  WDuld  undertake  to  tell  correctly,  from  a  duly 
exumination  of  the  blood  of  n  patient,  whether  the  uric  acid  had 
men   or   fallen   each   day,    the   urtnc   being   c^tamincd   by   someoni; 

To  oonoludo  this  part  of  tha  aubjeot,  I  will  ju*it  show  a  flmflll 
figur^^i    No,    Ei8,    which    prov4?s    that    others    have    obtamod    rcaulta 
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vbich  are  praetieaIL}r  identical   with  my  ovd,  without  knowiag  hoir 
they    were  prodaced. 

Ju  my  p[tp«r  in  tlie  Journal  «/  Physr'uiogij,  vol.  ?cv,,  I  sug- 
gCAted  tbat  extracts  of  thyroid  and  uthei  glands  poeaiblj  owtr  no 
BQi&ll  part  of  their  activity  in  myxOMioma  and  aVm  di^oaeoB  to  the 
stimulant  propi?rti«B  o{  th^  iitie.  acid  aad  other  aitrogenoua  extrac- 
tivcft  in  which  they  are  known  w  be  rich  ;  and  I  can  prove  that 
in  myself  the  Caking  of  thyroid  glundu  ur  a  thyroid  exlmci  pro- 
duccH  reaults  whiuh  ate  idtnttcdl  with  thtjec  produt;ed  hy  so  much 
uric  acid  (see  ^g-  ^30)  ;  that  ia  i-o  aa.y.  thcro  in  a  Ht^T  6tage  oi 
stimulation  with  rising  aoidity^  wcll-bciDg,  free  capilJaries  and 
dinreBia  (just  as  with  cafleine  alao).  followed  lal^r,  when  (hey  ore 
left  off,  hy  [ailing  acidity  with  plun  excretion  of  uric  aeJd,  ob- 
structed capillaries  and  scanty  urine,  and  with  these  latter  a  fall 
in  the  blood  decimal,  ju.st  us  fiith  utiu  add  taken  In  any  other 
form. 

It  is  intcresling  to  note  in  this  connection  that  myxoedema, 
like  aathma,  Raynaud's  diseaBei  and  dropsy,  is  bettor  durinfi; 
pregnancy,  or  daring  fever,  and  we  shall  have  an  instance  of  the 
effects  of  the  fever  of  measkfi  on  the  dropsy  of  Bright'a  disease 
in  ehapter  xiiL  Agaiu,  my&ciNlumn,  like  certain  akio  diaeaaw,  may 
be  worae  at  the  menetruul  periodSf  while  arthritic  troublea,  wbiL^h 
stand  at  the  opposite  pole  of  causation,  toad  to  he  worse  dunng 
ievai  and  may  be  worae  dnrio^  menstruation  (sec  Lanett^  189^ 
vol.  ii.,  p.  744  ;  Brituh  Medical  Journal  Epitome,  September,  18S*J, 
p,   43,  and   i&irf.,   Febmary,   ie<i2,  p,   2i>]. 

I  was  therefore  much  interested  to  see  in  tlii'  PrwHifw'^r, 
July,  1893,  a  paper  by  the  late  rrofewor  Sir  T.  Grainger  Stewart, 
in  which  ho  givc-s  the  blood  factors  in  a  patient  who  vas  being 
fed  with  -fO  to  [>0  grs.  of  tbyroJd  gland  svcry  third  day  foE 
myxcedema. 

Fig,  5fi  shows  the  blood  decimal  curve  construfted  from  the 
figures  which  he  gives,  and  demonstrates  that  thia  feeding  with 
thyroids  produced  a  eteady  fall  of  the  blood  decimal.  It  is  true 
that  the  red  cells  rose  from  80  to  'J6  per  cent.,  but  Ihis  is  eimply 
due  to  the  concentration  of  the  blood;  lor  thyroid  gland,  od  I 
have  said,  jnat  like  uric  acid  and  caffeine,  causM  diuresis  {me  fig* 
301  \  the  hfiemoglohiti.  however,  did  not  rise  proportionately,  and 
on  the  last  oocasioii  it  did  not  evpu  rine  nbsolutely.  and  iH) 
n«all  18  a  steady  fall  of  thv  blood  decimal,  doubtless  doe.  i 
MV  own   GUrvee,    to   an    exctias   of   uric    acid   passing   through    thtt 
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Professor  Stewart's  pfllient,  it  is  iTitGreaLing  to  nottf  also, 
Buffered  vpry  markedly  nith  &U  th<^  aymptoma  of  nb  exr^pse  of  um 
iLCid  in  the  bloody  sucb  as  wpa.Ln«B>4  illicI  general  Boreaeaa,  witli 
bight  Deas  and  oppress  ion  lq  the  cheat,  paafiing  later  lato  severe 
dyapncea,  with  blood-ftained  e.vpcetoratJon ;  her  osthmatio  trouble 
being  complicated  hy  the  preecni^c  of  oJd  diHease  of  the  mitral 
Tftlve  (lee  ehap.  ii.). 

It  h  now  easy  to  ujiderstaad  the  cmisation  of  r-rhloroais  and 
amemia,  and  tbi^ir  reldtiun  to  dyspepHUi  and  biJioiis  JLltacka,  for 
these  diBturb&noes  cause  eiceoa  of  uric  acid  to  pasfl  through  the 
blood,  aud  are  also  themselves  in  part  due  to  the  oolltemia  ;  but 
theiG  are  aihoT  most  intorestmg  rebtious  between  tho  dcveiopmcot 
of  giih  and  the  eftusation  of  these  CroabU«  which  fumifih  4t  lefiBt 
Home  (ixp)aniition  of  the  frequency  with,  which  Biii?mia  is  met  witk 
in  youTig  wcmon. 

Aa  to  the  way  in  which  uric  acid  producse  tLeee  blood  changes 
it  IB  not  easy  to  aay  anything  drjinite  ;  but.  we  have  scon  that  it 
obfltruct*  the  capillancfl  throughout  the  body  and  in  this  way 
ditnim^hes  the  formattoQ  of  urea  and  the  produetion  of  animal 
heat ;  and  we  tihal]  see  in  the  next  chapter  that,  the  fall  of  urea  it 
produoHd  i»  eonteniporaneoufa  with  the  prmeoeu  jn  the  blood  and 
ncise  of  an  iti- metabolised  and  di^uaible  albumen ;  and  that  when 
we  give  druga  that  clear  the  blood  of  uric  acid  the  urea  increases 
joat  in  proportion  aa  ttii^  diSueiblo  albumen  dimmiehf^.  In  a 
word,  the  urea  which  does  not  appear  In  the  uiine  is  accurately 
represented  by  (he  d^lTuaible  alLumen  which  does,  and  by  altering 
the  amount  of  uric  acid  in  the  bloodn  aud  flo  controlling  circula- 
tion, uetabohfim  and  combuetion,  we  can  make  the  one  give  place 
to  the  other. 

It  i^  cbar,  then^  that  uiie  acid  controls  the  results  of  many 
metabolic  proceu^es,  end  determines  the  propertiefi  of  aome  con- 
Btituenlfl  of  the  blood  ;  and  we  have  only  to  esttend  this  jwwer  to 
the  eorpusclefi  to  understand  the  phenomena  both  of  pfl.ro  xy  am  a! 
bffimogluhitiurta  and  anaemia ;  they  and  all  tLeu:  TclatiTec  are 
results  of  dcfc<;tivc  metabohsm,  which  again,  just  as  in  the  case 
oE  fatigue,  is  the  result  of  defective   cLrculotion, 

And  noM'  as  to  the  causation  of  chloroaia.  It  willn  no  doubt,  be 
readily  admitted  that  we  meet  witU  it  chieliy  in  women  between 
the  ageH  of  IC  to  2SJ^  How  do  girls  and  women  of  these  ages 
differ  from  boys  and  men  of  the  aanic  agea  i  As  you  know  well, 
a  girl  at  aWut  the  J3th  year  dcvclope  with  enormous  rapidity, 
and  her  weight  may  increase  hy  as  much  as  II  Ibe.  in  this  one 
year,  ac  she  dashes  at  a  bound  from  childhood  into  womanhoods 
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Now,  thlB  verj  Fftpid  growth  and  developmonfc  entaile  ft  cor»- 
aponding  rnpidity  of  tisauo  change  and  metabolism,  with  A  yary 
large  fonnuliou  of  uric  acid  and  urea  per  pound  oT  hodj  weight — 
this  bfiiog  always  much  greator  in  the  thild  than  in  th«  udult. 
But  high  Tiroft  formation  ih  aiwaye  acoompunied  by  high  acidity, 
thiit  ia  to  eay,  ihe  urine  will  be  highly  acid  acd  tho  blood  lowly 
olkttlino.  The  blood  alkalinity  bong  low,  it  will  bo  but  a  bad 
BoWt-nt  of  uric  ticid,  and  h<^nce  a  considerftble  proportion  of  the 
large  amount  of  uraU  formed  in  these  years  of  active  metubolism 
will  not  be  hold  in  polution  in  the  blood  and  excreted,  but  will  be 
retained  and  deposifjjil  ia  various  parta  of  the  body,  giving  locw 
fiigna  of  which   Hti   dhLtU  speuk   pnisentlji 

Tho  same  applies  to  the  uric  acid  of  introduction  ij  tho  girl  ia 
fed  on  desh  and  tea^  k*^.,  tha  nittogenoua  metabolism  being  Urg« 
and  active  the  alkalinity  of  the  hver  will  bo  low,  and  n  great  part 
of  tho   introdu;]ed  uric   acid   will   be  retainf^d. 

Unfortiii»Jitply,  later  on  a  girl'*  metaboliaiu  falls  very  grcatlfi 
and  by  the  cud  of  the  18th  year  her  increase  of  weight  is  almost 
nil;  with  this  there  la  a  grci^t  fall  in  the  formation  of  urea  and  of 
Doide,  and  the  blood  becomes  more  alkaline  ;  as  a  reeult  of  thU  it 
becomes  alao  a  better  solvent  of  urie  add,  and  it  now  take*  up 
and  poBsen  into  the  urine  as  much  uric  acid — probably  sevenl 
hundred  graioA— oti  wa&  stored  in  the  tiuues  during  the  prcuediog 
period  of  active  [nBtaboli»m,  from  13  to  14.  Hence,  from  l^l  to 
VJt  or  Ut-cr,  ahe  will  hure  an  exceaa  of  uric  acid  passing  thnuf^h 
her  blood,  and  will  eulfer  from  its  oSects  on  the  btood  decimal— 
namely,   ehlorasis,  | 

To  ilhmtrate  thrs  point  a  little  further,  T  give  in  fig-  oi*.  a 
curve  [showing  the  annual  incri>a^e  in  weight  of  boys  and  girla.* 
From  this  wo  aec  that  the  greatest  development  La  girli;  is  in  the 
I3tb  year,  and  in  hoys  not  till  the  Itith ;  and  though  the  boyrfj 
curve  fft*]e  very  greatly  in  the  I7th  and  I8th  ycare,  they  arc  atiU 
increasing  about  5  Ibe.  a  year  when  tho  ourvo  ends. 

Nt?w  I  'hink  that  ^}T\'*  in  their  more  enrW  development  will 
|jrobablj  form  imire  uric  a^'id  and  u^ea  pt^r  pound  than  boys  In 
t<bd.r  latf'r  developmenti  and  when  bter  cm  the  girl*^  increoGf  is 
almost  nii,  the  uri"  ucJd  previously  retained  viiW  pass  through  the 
blood  both  in  grealft  quanliLy  and  more  auddeoly  thou  it  does  in 
boys,  whOBo  increaa?  i»  for  several  years  later  very  eonsiderablfij 
and    the<r   a£!tdity    not   ho    low.     I    have    therefore    added    to    Dr^j 
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8l«l>hciuioa^s   Giiivea    a    line   repnaenting    tLe    probable    efft^cte    of           ^^M 
the  ^tra  mcrpjise  in  wmght  on  the  formELtioc  oF  urea  and  acidi^t          ^^H 
and  a   broken   Lne  below  abowing  tfao   effort  of  this  on  the   excre-           ^^H 
tioTi   of   uric    acid,    and    from   these    ws   eee   at   a   gla.ace   that   thfl           ^^^H 
chlorosis   and   ac»iiiia    ot    18    are    the    result    of   a   pn^fiage    oF   nn           ^^^| 
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uric   acid   through    [He   blood,   which   agflin   h 
oufl   atorape   af   thin   ftubstance   irom   12   to   ]?> 
jjsb   at    the    time    wbt^n    a    girl's    Lncieaae    of 
wA,    and    her   ureii   and   aciditj   fdliug.   m^nst 
;   and   that    pv<*o   if   this   does   not   upset   dige 
t   often   ohhgeft   gtrb   to   k^ep   quiet  for  aercral 
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that  itfi   result  ia   to   BtiU   further  reduce  urea  nud  acidit^i 
still  more  markedly  Good  tht^  blood  with  urio  acid,  thus  coropltrlel 

Accounting  for  the  increase  of  her  chloroeU,  and  the  fimctionaE 
troubles  so  often  met  with  fit  menstrual  periods  (see  also  fltAg«fl 
of  life  mentioned  on  p.  S17J. 

1  notice  that  Dr.  Luff  {Luncct.  1807,  vol.  i,.  p.  D16)  thinla 
tlut  thoTC  ie  no  uric  &cid  in  the  blood  of  men  and  aaima]^  ut 
health,  and  I  h&ve  alreud?  quoted  Profesaor  von  Jaksch's  obsom- 
tioDs  allowing  tbut  he  found  none  tn  n  few  emee ;  but  Sir  A. 
(rarrod.  it  may  be  renienibeted,  dki  find  some  in  healthy  blood 
{'M4out   aa<i    Rheumatic   Gont."   Jtrd    Ed„   p.    113). 

I  diffor  from  aome  of  thcae  cbaetvcrB  merely  m  thinking  that 
a  amoli  quantity  lh  generally  proaent  in  tha  blood  of  man  eveu 
in  perfect  health,  and  that  there  ls  more  at  Bome  hours  d  tha 
day  and  less  at  others,  us  shown  by  the  changsa  in  the  blood 
ilaelF  and  the  correBpoudiug  ehangpa  in  the  eTcretJon  in  the  unns 
(«ce  tig.  ^'2),  and,  indeed,  the  results  juHt  showii  In  the  prrvioua 
ngurca  are  abauluttly  ineJCpUcable  if  an  exceae  of  urio  acid  la. 
the  urint  doea  not  mean  a  corresponding  excess  of  uric  acid  or 
of  xanthine   in   the   blood. 

The  blood  changes  can,  as  we  hare  ae^n,  be  produced  by 
swallowing  either  oric  acid  or  xanthine,  whwh  are  chemically 
closely  related  (Hee  Lea,  '^  Chemical  Bai^in  of  the  Animal  Bodv 
p.  174) ,  but  the  conditions  which  control  the  e^creUon  of  Uiii 
subfltance  in  the  unne  correspond 'at  numerous  pointa  with  tht 
known  aolnbilitics  of  uno  aeid  aud  not  with  tho*^e  of  some  of  the 
.xanthines  ;  and  as  I  have  abeady  pointed  out  in  chapter  i,,  eating 
of  meat  baa  been  found  by  very  numerous  observers  to  increaas 
the  eTcreiion  of  uric  acid  in  the  urine,  while  the  xanthines  are 
prf>sent  in  that  fluid  only  ilb  mere  tracer;  and  yet  meat,  like  lea, 
ooffeo  and  cocoa,  mtfoduceo  -nto  the  body  Kttle  cr  nothing  ba* 
xftuthinp,  v-hicb  is,  thorcloru,  wc  must  conclude,  converted  In 
ufir  acid. 

Agam,   I   ai^ri^Q  wivh   all  the^e  observen  in  finding  flom«  uri 
flctd   in   the   blow!   in   disease ;   and   not  only   so,   but  my   obae 
Uous  ate   ID   complet*"  ^conl   with   thoi^e   of   Troleasor  von  Jaksv 
and  Bi^  A^  Oarrodi   oa   I   have   found  most  in  the  blood  in  e^tttctl 
the  same  conditiouj  tm  they  have  'ound  most,   nnd  have  ahovm 
that  the  quantity  rises  and  falls  in  these  conditiotuj  in  ejcaot  accord- 
anec  with  the  factors  afTe^ting  its  ^lubiUty,  which   are  practically 
identical    both    for    physiology    and    pathology,      Then^    sgain,    ia 
several  pathological  conditions,  as  leucocyths^mia  on  the  one  lund 
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and  ucute  rhoumfttiem  on  the  other,  the  quantity  in  the  urine  h 
v^ell  known  to  correspond  with  that  m  the  blood ;  and  if  this 
holds  in  pathology  tt  i^  difllciilt  to  sef  any  reaeon  why  il  ahould 
not  hold   aldo   in  a.  minoi  degree   in  phyuiolo^'. 

The  condition  oi  tlie  blood  itself  alao  yane&  in  pathologicul 
conditifjna  ju^t  es  in  phvBiolo^icaE  or  artiRcial  onfa^  with  tho  quLkn- 
tity  of  aric  aoid  ia  the  blood  and  urine  (see  ligfi.  57  jtnd  74). 

Dr.  Luff,  I  believe,  does  not  tell  ub  m  how  mftoy  casefi  he 
eKamined  tht*  hlood,  nor  do(^  h**  tell  us  what,  from  my  point  of 
view,  is  still  more  important^  the  hour  at  whii^h  it  was  drimn, 
AG  I  flliould  ottJy  expect  to  find  it  in  quactities  that  could  be 
identified  in  any  bbod  that  could  reaaonahiy  be  drawn  from  a 
living  mnn  at  somi^  houtB  oi  the  day;  and  es^cn  &i  alLaliae  tide 
hours,  aecid^atal  vanatLODSf  as  shown ,  for  instance,  in  fig.  52, 
might  caus^  it  to  nppear  to  he  absent,  f^  that  a  Ibt^  number 
of  results  carefully  publish^,  witli  full  details  as  bo  time  of  day» 
Food,  e;terciee,  drugs,  aud  conditions  of  the  subject^  would  have 
to  be  produced  to  prove  absence  of  uric  acid  from  normal  blood. 
And  evon  then  it  would  b?  ncceasaty  to  gwt  some  other  expkaa- 
tion  of  my  pbyaiological  and  pathob^eal  results^  which  can  be 
reproduced  to  any  extent. 

It  Heenm  hIho  to  be  quite  unnecessary  to  |Ki»tulate,  oa  Dr. 
LuS  docb  (LiiJicel,  189T,  vol.  i..  p.  1>44),  an  altered  cooditjon  of 
the  renal  epithelium  to  account  for  the  iiccumulation  of  uric  acid 
in  gout,  when  the  eiccrctioa  of  this  substuncc  varies  from  hour 
to  hcuT  with  the  acidity  of  the  urine>  and  can  be  made  to  vary 
tty  A-lmoet  any  extent  by  administration  of  aeida  and  alkalies;  and 
why.  jt  this  fiub&tance  doef  not  come  from  the  blood,  does  the 
blood    show    corresponding    changes  ? 

Again,  ae  we  ehflll  see  in  the  following  chaptera,  an  extremely 
diaeaaed  kidney  may  yet  excrete  a  great  excess  of  uric  acid,  and 
wo  have  already  econ  that  a  perfectly  normul  kidnny  niftyn  in 
conditions   of   low   alkalinity   of   the   blood,   excrete   very   little. 

Ah  to  the  presence  of  uric  acid  in  the  hlood  of  birds  f  see  that 
Di.  Wabmn  has  published  some  resultB  {Brifijih  Medtt-ul  Jonrjini, 
1899,  vol,  i.,  p.  205)  shomng  that  he  found  undoubted  evidence 
□1  urio  acid  in  the  blood  of  birds. 

And  this  has  a  special  interest  for  me,  for  when  1  abowed  the 
process  of  Mr.  Barker  Smith  for  precipitating  urate  granules  in 
the  blood  (see  p.  92),  at  a  meeting  of  ihe  Royal  Medical  and 
Chirurgical  Society,  in  March.  IfiBB,  Dr.  Luff,  who  objected  to  my 
snyiag   that   the   test    was   one   that   demonstrsted   the   preiience   of 


666 


UBIO   AOID — OHAPTRB    Xll 


uric  acid  in  the  blood,  brouglil  forwftrd  the  fact  that  the  gratiLiL«s 
were  preaeiit  lo  the  blood  oi  birds  as  conclusive  evidenco  nf  the 
Bmilt  trnportanoo  of  the  granulGfi,  because,  n&  be  bad  abown,  th«ro 
was  DO  vrh  aoid  in  the  blood  of  buds. 

r  mDBt  leave  him  to  flettLe  the  point  with  Dr.  Watson,  bat 
meunwhilrt  my  farther  reHearches  have  shown  concluBively  that  the 
gTAQuli^  in  humaia  bluod  ars  uric  acid  or  xanthine,  aad  that  1 
have  abaolutQ  and  complete  control  over  the  number  in  which 
tko7  arc  present  in  the  blood  atrcam,  a  wDntroI  co-eibenBive  with 
that  over  the  quantity  of  uria  acid  ^n  the  urine, 

Thcnn  aguin.  if  we  look  at  this  figure  (09)  wa  shall  see  that  we 
have  got  not  only  a  completi?  explanation  of  the  oauaaticn  o1 
chlorosb,  but  thut  vfr^  hava  al»o  un^xpeot«dIj  come  upon  4n 
equollj  ooniplele  ejtplanaljon  of  the  girl's  great  tendency  to  rhou- 
matiam  aa  uotnpared  with  her  brothers  ;  for  1  have  for  years  been 
pointing  out*  that  what  wo  call  gout  or  rheumatiem  is  really  the 
irritation  ol  certain  joint  atructurea  by  uric  acid  or  urates  retained 
in  thoae  Btructurea  ;  and  tbat  they  ure  retained  !□  thotie  ^tnicturea 
by  the  aanie  causes  (oaioely.  a  rit»B  of  acidity,  or  the  pret^ence  in 
the  blood  of  any  Hubatauce  whose  urate  ia  insoluble),  that  prevent 
their  excretion,  and  bring  about  their  retention  in  the  body  in 
general. 

Now  the  retention  ia  thiB  inetanee  is  produced  by  a  rise  of 
acidity,  and  the  joiota  are  one  of  the  places  in  which  th*  urat* 
ia  retained;  It  ia  little  wonder,  then,  that  giria  are  specially  liable 
at  thia  period  of  iht'ir  IfvtH  to  acute  rheumatiaui,  and  Dr.  Cheulle 
aayat  that  girb  of  10  to  15  years  old  aro  twice  as  Uable  to  rhsu- 
matio  fever  aa  boys  of  the  same  Jtgo;  thefls  yooTB  includiO;^.  1 
remark,  the  period  of  their  most  active  metahoiiam. 

But  we  already  know  that  migraine  and  rheumatism  alternate, 
and  we  havH  recorded  oti  p,  497  a  quotation  from  Dr.  liveing 
whii^h  ?*aya  that  a  womao  became  subject  to  megrim  after  jiuberiff  ; 
now  Eig-  W  tells  us  exactly  why  her  trouble  came  at  that  time 
as  ^ell  05  why  epilepsy  and  chlorosis  tend  t^o  origmate  at  the 
Bamo  period  of  life. 

With  retention  of  uric  add  there  ia  arthritic  ;  but  with  the 
plus  excretion  and  eTceas  of  uric  acid  in  the  blood,  which  cornea 
Uteri  there   \f   no   arthritis,  but  headache,  epilepsy,   mental  depro^- 


•  Pradilitm^.   Pobroary,  M&rcb,  and   April,   IH91,    *cd    Britiah    Mi 
JoTxnifl/.July,  IB88. 

t  LanaU  tbl.  i.,  1880. 
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tiiCD,  cKloroaifl  anrl  an^miA  ;  Chf^n  th«r?  is  low  blood  prf.flaiJTc  and 
(|mck  capillary  reflux  with  lliir  first  herieH  (iirlhrilia),  and  slow 
o&piUary  reflux  and  high  blood  pressure  with  the  Hocond  aerica 
(the  oollM?mio  fl erica). 

Frcbikbly  boy  a  axG  liable  to  rheumatic  fever  from  a.  oimiEar 
catisjj  at  15  y^rs  of  agt?,  but  th^ir  active  metuboUam  oomiDg 
when  th^Y  are  older,  th^y  probably  form  less  uric  acid  per  pound 
lliun  gjrla :  and  fiiTthvr,  they  probably  reLaJD  muf^b  lesa  uric  acid 
at  this  lime  owing  to  their  more  active  habits  of  lile- 

For  it  follow*  trom  our  firet  priacipica  of  urate  excretion  that 
other  things  bcLUfc  equal,  thotie  in  any  given  period  of  life  retain 
uiofit  uric  acid  in  their  body  who  take  least  exercise^  acid  those 
TffAio  hast  uric  acid  in  th^ir  body  who  lake  most  exercise,  wtiit>h 
explains  CuUen's  well-known  observatloti  that  ^out  seldom  attacks 
i\tonv.   employml   in  cucstaot  bodily   labour  (see   Jigs.   4G  and   47). 

Kow  DO  one,  I  auppoac,  will  deny  that  boya  take  much  mor*- 
exercise  than  giria  all  through  achool  lifc^  and  espociaUy  as  com- 
pared with  girle  at  and  after  the  coramencoment  of  menstruation. 
We  Hee,  then,  that  boys  differ  from  girU  in  that  their  active  meta- 
holism  comi?fl  later,  whi?n  their  formation  of  uric  acid  per  pound  is 
probably  ^rna]l>r,  and  that  iiAing  to  theii  greater  bodily  activity^ 
they  probably  retain  a  smaller  amount  of  tbc  uric  acid  they  form  ; 
while,  lastly,  their  activity  ond  Dutnrioit  arc  better  continued  and 
maintained,  and  they  are  not  euhjected  to  the  depressing  effects 
of  menstruation,  ao  that  any  urates  they  have  retained  paaa  more 
graduatly  through  their  blood  ;  hence  they  c&cape  more  or  lees 
completely  the  chlorosis  and  anemia  from  wbii^h  their  aistvr?  sufTer. 

But  if  a  boy  at  this  time  of  life  meets  with  an  accident  which 
laye  him  up  and  cripplea  his  bodily  acbivi^  and  hia  nutrition,  he 
will  then  probably  suffer  from  anucima  nearly  as  much  as  a  girt  of 
the  cotreflpocding  age^  and  mnny  of  the  over-fed  boya  of  our  ^at 
public  flcbools  ahow  for  a  time  at  least,  about  IT  or  IS,  a  more  or 
less   marki-d   tendency   to  anfemia. 

Paroxyamal  hflemoglobiDurja  represeDta,  1  bavo  no  douhtn  a 
aimilar  but  more  aouto  ftuctuatioa  in  the  excretion  of  uiatee, 
probably  often  related  to  dyapeiiaia  and  gastric  upeot  in  oiaetly 
the  «amc  way  that  migraine,  epilepsy  and  Rayoaud's  disetiae  are 
related  to  it,  aod  it  is  paroxysmal  just  as  they  are  paroxysmal,  in 
relation  to  the  fluctuutioua  id  uratu  excretionn 

Aiuemia  associated  with  enlarged  spleen  is  doubtbaa  related  Ui 
the  largo  quantitiea  of  uric  acid  met  with  in  the  blood  and  urine 
nf  these  coaea  (see  pp.   1U5  and  &t(4J. 
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The  way  ill  whioh  the  ciccea  of  luio  ftoid  m  the  blood 
brought  about  I  hava  alroiady  ^f>De  into;  and  ftfl  I  hav«  s 
above,  tbe  iocreflde  of  whiU  oella  met  with  in  theae  caiaea  ma;p 
entirely  He^ioadnry. 

la  the   Pra^iiiofter,   August,    B*},   Dr.    F.    W-    Mott    wrot« 
latctceting   paper  on   tlio  spleen   aa   a  csatre  oF  drdtruction   of 
blood    ceils*    and    it    may    be    noted    in    this    cooni^ctioji    that    Df* 
Huntt^r    {Lanixi,    Jtt'J^,    vol,    ti,,    p.    1-118}    poiatfl   out   th^t    certain 
3iibBtanc(*s  (toluyleDe-dmmia^).  which   haw  a  destructivG   action  o 
the   blood,   aft   far   loss    powerluily    aft^r   the   aploen   hits    been 
moved  ;    and    ao   doubt   if   urici   Hcki    destroya   the   blood   elemen 
they  aie  certain  to  meet  it  in  I'oncentrated  aoluliou  in   the  rtpWn, 
and   the  fact«   just   m<^ntioned  ^ugf^^Ht  strongly   that   the  action  o 
toluylcne-diaminD  js  iadiri^ct.     This  also  suggeata  that  in  the  caac 
apienio  leucocythramift  mcntioDed  above  the  ealiciylntcs  did  good  b 
clearing  tb«  urie  aeid  nut  cii  the  splrtpn. 

The   effect   of   fevera    in    producing   ansniia    is    easy   to    uitde 
stand,  for  they  diminiah  the  alkalinity  of  tLe  hfoud  and  lead  to 
storage  oE  urate  in  the  body,  and  tbi^t  "^hen  the  fever  enda, 
its  way   back  into   the   blood   (ece  facts  about  Pneumonia,   pp. 
and  208),  cauflioy  posf-febrile  collipmia  wiib  posl-febrile  bradycardi 
high  tension  pulsi:^^  dpproBsron  of   mind  J^nd  of  metabGliflm  and  an 
normal    temperature,    an   identical   aequence    of   eventa    with    those 
produeing  f^bloroaie.     The  eioetw  oF  uxic  acid  met  with  in  the  blonl 
and  urine  after  malaria  and  other  fevers,  with  oi  without  enlarged 
spleen,   ia  thus.   1   believe,   the  rcenlt  of  the  stomgc  of   urate   tha' 
tnook   place    during   tho    fever   {eompnre   Alao    previous    remarks 
Rhvumatism   in  Gids}, 

In   vol-    Isiv.    of   the    TratutacJiorui    of   the    Ifnyfil    Medical    a 
Chirur^ical   Softet^,    Dr-    A.    E-    Garrod    has    an    interesting    pajie 
on  the  aneemia  of  rheumatbm,  and  the  relation  of  the  blood  changes 
to  the  excretion  of  uro-hoeroatoporphyrin. 

In  several  of  hia  curvea,  "  worth/*  which  oorreaponda  with  m 
blood  decrmalf  remains  steady  or  riae^  tluring  the  fever,  and  fa 
flftorwardfi  as  the  l**mperaturp  het:omes  subnormal,  that  is  to  as 
during  the  fever  the  urate  in  all  in  this  joiuts.  and  there  jb  no 
in  the  blood  except  in  combination  witb  aalicylates  (coc  previoua 
rcmarlcB  on  the  Action  of  ^abcylatcB  in  AnuMnis) ;  as  the  fever 
poeeet^  off  there  is  pust-f^brile  tolLi^mia  with  a  fall  of  tho  blood 
decimal,  jnst  aa  we  should  pxpeet  when  unLtes  combined  with 
»bcali  are  pasAing  through  the  blood  ;  and  in  at  least  one  of  D 
Oanod's  cases,   the  "  worth  "   ftll  at  the  end  of   the  fever  in  4 
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of    iron    bcmg    given    (aee    also    Dr     Garrod's    remarks,    previous 
reference,  p,  191). 

He  also  notJom  a  oortespo tiding  iocrcaeo  of  white  corpusoleB. 
just  as  iQ  the  BUtulflt  Gonditmc  I  have  mo&tiobcd  above,  and  as 
ohfierved  bj'  Dr.  Whtiaton  (pp-  479  and  494)-  I  ahould  expect  a 
fall  of  the  blood  decimal  jiiat  bf^Eoro  the  aasfl  of  tike  fever,  when 
m;tx]n]uig  to  mj  nxplanaljon  of  the  cauaation  of  acute  rhi:umati»ni, 
thertj  is  Aure  tu  be  an  c^cosa  of  uric  m^iJ  in  tlie  blood  (aee  ubaptet 
xvi,).  but  Dr.  Uarrod'a  atfltcmcnta  arc  not  very  definite  with 
regiird   to   thie  point. 

Ths  effect  of  ait  fevers  dn  the  bl^^od  decimal  JB  probably  the 
game  as  that  of  a[^ute  rheumatism,  and  I  found  in  a  :;ase  of 
pneumonia,  tbat  at  the  time  ol  the  poat-febiile  uolhemia  vi'ilh 
aubnorituil  teiaperature  the  bbixl  decimal  was  '55,  while  a  few 
days  later,  after  the  temperature  had  n^a^n  gone  up  to  nnrmal,  it 
bad   risen  to  'li. 

I  have  now  for  some  time  been  watching  with  interest  the 
reJatioo  between  Ih^  raiswi  temperature  of  a  febrile  disease  with 
its  quick  capillary  rafJuif  and  low  bl(>od  preasure.  and  the  aub- 
□ormal  uollfienuc  temperature  witb  alow  reflux  and  high  blood 
proaaure  that  foIlowB  it. 

And  to  avoid  detaile  and  a  beg  line  of  figures  of  my  reeulte, 
I  may  aay  shortly  that  their  relation  ia  nearly  one  to  one,  that  ia 
to  say,  for  every  day  of  raised  tpmperatur^  in  the  fever  there  will 
iie  one  day  of  aubnormal  temjHJrature  after  it  conita  to  rtn  end. 
But  in  thoae  who  were  full  of  urat^  befoni  the  fever  the  sab- 
uormal  temperature  may  be  Vt:ry  gently  prolonged  with  corre- 
sponding deprea^Lon   and   anxmia, 

ThJB  iiB  fairly  well  seen  in  short  aharp  fevers  euoh  aa  pneu- 
monia, less  well  seen  in  chronic,  fevers,  such  as  enteric,  where  the 
tRiTiperature  dragH  along  often  for  days  juat  above  the  narmaL 

In  a  pneumonia  there  la  a  retention  of  uric  acid  every  day 
thpro  is  fever,  and  wht^n  the  temperature  falb  suddenly  the  alka- 
linity of  the  Mood  risoa,  and  the  pforc  of  uric  acid  takes  junt 
about  as  many  days  to  dissolve  and  pass  out  as  it  did  to  aoou- 
mulate,  hence  dnya  of  raised  are  to  dnya  of  subnormal  tomporature 
as   one    t<>   <yii^. 

tn  a  more  chronic  fuver  with  debility,  on  the  other  bund,  though 
the  temperature  is  from  'Jll— JOO,  the  debility  allows  the  alkalinity 
of  the  blood  to  rise,  the  capillary  rofiux  ia  Inclined  to  elow  and  the 
blood  pressure  to  rise,  and  in  these  days  towards  the  end  of  the 
fever  there  ib  no  retention  of  uric  add.  but  rather  a  plus  ejccrelion. 
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HencCi  to  reckon  those  daja  aa  pnrt  ol  the  fcvi^  would  pS 
out  tic  relation  of  om:  to  ooe.  Thia  slao  csplains  an  obe^^rvftlioo 
made  hy  the  lato  Dr^  Mahomod  tliat  you  may  get  &  pulae  trsciAg 
showing  high  blood  presaurc  in  ^pite  of  ft  slightly  raised  1etnper*> 
ture   near   the  end   oE  a   ievcr. 

Wp  nifty  enpresH  thiB  rewuU  iinother  way  hy  saying  thut  tb* 
fitore  oi  uric  acid  begins  to  overflow  before  the  end  of  a  long 
lever  ii  there  is  debility,  which  allowe  the  alicalinity  o£  the  blood 
to  rise, 

I  witi  now  ehcrtly  give  not$4  of  a  case  in  which  aalicyU 
were  ^veu  early  in  the  fever  and  perchloride  of  mercury  tcwajdn 
the  end,  with  the  Ttanyih  that  the  Halicykte  swept  out  aome  oE  tht 
uric  acid  and  Jiminiahed  retention  in  the  fever.  And  the  tnercunr 
prevented  to  aomo  extent  the  excretion  of  orates  &ft«r  it*  the 
result  of  tho  two  actions  being  that  the  days  of  eubnoroial  t^'m- 
perature  bore  a  relation  to  tho^  of  fever  of  only   1  to  "2. 

The  temperature  chart  is  that  of  e  child  admitted  andcr  my 
rare  in  the  Metropolitim  Hospital  on  July  <i,  with  pneumonia  ni 
the  left  Apex.  It  was  given  saticySate  on  the  Glh,  but  it  hod  t<P 
be  discontinued  oq  the  lOtlx.  owing  to  some  vormting.  Fiom  the 
6th  to  the  13th  the  temperature  roae  from  10^2"  to  105^  On  tbt 
l^fth,  OB  it  had  some  diarrhwa  and  oSenaive  motions,  it  was  given 
biflomth  and  Uq.  hyd.  perchloi.,  which  were  continued  till  the  24tb^ 

The  temperature  fell  on  the  inth  from  103"  tft  lOf .  and  on 
the  2uih  it  was  between  97^  and  98"  for  two-thirda  of  iho  liay  : 
on  the  21st  it  toui;hed  D6^  lor  four  hour«,  en  the  22Dd  it  did  Uur 
sameT  and  again  on  25th  and  20th.  and  wa«  below  StB°  for  part4 
of  July  y)  and  August  1-  The  reet  of  the  time  it  was  at«a4 
about  normal,  or  from  98-4°  to  ^^-H"  or  *P9°, 

Thern  were  heire  then,  at  leaat  fourteen  days  of  feveTp 
during  the  ne^t  fourleFn  days  th^  temperature  only  touched 
or  wunt  below  it  en  seven  days. 

1  behove  that  by  giving  aaticylates  el)  through  a  fever  the  ^^ 
of  Hubnormal  temperature  that  follow  ean  bo  greatly  reduced  ;  m 
the  above  ca^e  the  ealieylate  could  not  be  given  nil  throuj^h  the 
fever,  and  part  of  the  reduction  of  subnormal  temperature  was  dn« 
to  the  mercury  whirh  was  given  later  on. 

It  ie>  again,  qnite  easy  to  eipUiin  the  electa  of  hot  weather 
and  of  tropioal  olimatea  in  produLnn^  anemia,  for  heat  increases 
the  alkalinity  of  the  blood  and  the  urate  it  will  hold  in  Boktion ; 
tind  this  will  have  most  et!eet  in  thoae  who  eat  meat  and  drink 
tea,  and  ao  introduce  much  urate  into  their  body  ;  and  lesfit  ^ 
thosi:^  who  live  on  a  uric< acid' free  diet  (see  chapter  jcvil.].  H 
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TLe  effects  of  diet  also  are  w^ll  known  and  easily  {explained, 
for  Dr.  Maokeuzii?  points  out  thab  meat  diet  iniireas^  the  Uuetrtjc- 
tioD  o!  red  celts  {Ltinc^  or  JirUuh  Medt^al  Jounml.  181)1,  vol.  i,). 
And  othoTQ  hnve  pointed  out  ihtxt  fariDiiceoufi  diot  dooa  j^ood,  nod 
that  pale,  an;&mic  childreD  arc  racist  votEtrnja  umODg  the  *'well 
Iwi  ■"'  upper  i:lnBrt<'s  {British  AJidiail  Jttttriud,  I8^t0,  vol.  ii.,  p.  85) 
—in  ray  opinioQ,   **  not  wieely  hut  too  well  "   Fed  upper  clftMBs, 

The  paper  which  immediately  precedes  mine  on  &ita?mi(i  in  the 
Briiish  MGitkol  Journal.  18^^,  yoL  li,,  p,  fyliK  ia  ono  with  the 
heading  ''  Proliminary  Report  on  tbe  Causes  oi  Chtoro^ia,"  by  E. 
Lloyd  Jones,  M.D,,  and  this  contains  bo  ma^oy  points  of  tntare«t, 
and  BO  (nany  oF  whith,  1  thmk.  Llie  rauwuhm  hy  uric  in'id  will 
be  Found  to  give  a  complete  explanation,  that  I  may  as  well 
mention  some  o£  thom   here- 

Thus,  Dr.  Jonoa  poiatA  out  tlmt  filter  fifteen  years  of  age  the 
specihe  gravity  of  the  blood  l&lh  in  the  female  while  it  coutinu^B 
to  ns«  En  t^  male,  and  that  thia  ia  the  age  at  whioh  girls  become 
anwimie. 

But  U  thie  anzemia  iind  vMoroaia  &r?.  oa  I  am  Buggeeting.  the 
results  of  c^ceM  of  uric  ar:id  in  the  bloodf  the  cnuAation  of  which 
At  this  time  of  life  I  havo  aJrcady  gone  mlo,  it  is  not  difficult 
to  Gee  that  th'ie  eollajmJa  abnoBt  of  necessity  entails  a  fall  in  the 
fipe<:ifie  gravity  of  the  blood,  heeauae  it  preventa  the  ontflow  of 
water  from  it  by  any  or  ull  the  glandulur  orgaiw  of  the  body. 

It  is  emsy  loi  anyone  to  uunvince  thcmselvea  in  two  or  three 
houia*  work  that  thia  ia  a  fact;  let  them  pioduce  in  any  of  the 
ways  previoLifily  dcBoribed  so  much  co^luemxa  as  shall  markedly 
dimintah  the  excretion  of  water  in  thti  uHne^  nnd  walch  the  blood 
meanwhile;  they  will  find  that  hour  by  hour  es  the  urinary  water 
diminishea  the  water  in  thw  blood  incnroHes  ;  tbut  h  Ui  nay,  there 
tH  a  rp.UiivE!  diiiLinution  of  both  cells  and  haemoglobin  in  the  gi^en 
c^uautity;  oonvereely,  when  they  clear  mic  acid  out  of  tbc  blood 
and  produce  a  dinrebis.  tKcy  will  frcd  that  the  relative  quantiticif 
of  colls  and  hicmoglohm  rapidly  return  to  the  po^itiofi  the}'  held 
before   the   experimctit    began. 

In  my  own  case,  urd  in  the  cuees  of  anosmia  I  have  inYnftJ- 
Mat«d.  ]  have  conie  to  lielitve  thitt  I  can  tell  ftom  the  i^onceti- 
trut«d  or  hydncmio  condition  of  the  blocjd  whether  there  has  or 
has  not  been  o  diutceis  produced  by  any  drug  ^Wcn  ;  and  as  you 
cure  the  cblorosia  there  is  a  riBO  in  tho  annary  water,  and  thn 
l>Atient  lo&eB  weight  from  diminution  of  the  blood  and  tiMiie  fluida 
(aae  5g-  r)7)^  And  no  dovibt  hydntmia  goea  with  all  anpemia,  for 
30 
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the  cxDcsa  of  uric  anid  which  oiiuwn  the  dcfcotivc  blood  mL^tit' 
boEiam  and  Attfr>mia  muat  at  tha  aamo  timo.  and  in  thr>  sume  vay 
cause  reteotion  of  fluids  in.  the  body. 

I  look,  thprefore,  iipoa  the  lall  in  ^pemfic  gravity  of  tin;  blootl 
of  tht  fflmolo  which  tjikea  place  at  fifteen  as  the  result  of  mora 
or  IcM  Golltemia,  which  produces  id  the  w&ja  ekctched  out  abovt 
both  bydncDiia  and  atuDmia,  and  thia  is  itaelj  the  ro^uit  ni  her 
very  iLctivD  matabohmn  at  thirtoeu  nov  QOming  to  an  end,  and  ol 
her   menatniatioQ   now   eAt!ib1i»hiag   ita^lf. 

As  tho  male  h  not  e:tpui4eil  \tn  these  groat  ductu&tiona  in 
niistubolisin  with  tlm  (joUiBmia  they  produce,  lie  does  not  show  any 
correapondiug    blood    changes. 

Hia  ractaboliam  goes  more  ateadily  ahcAd,  and  he  hvc£  hIao, 
be  it  obeorved,  Al  Um  time  of  iuH  eTiatence,  a  mach  mon^  healthy 
life  than   hia   Bistr;r. 

T  do  Dot  believe  that  there  ifi  any  *^  natural  tendency  "  eitbet 
to  a  fall  in  the  specific  gravity  of  the  blood  or  to  chlorowii;  they 
are  Atuply  th«  r^auUa  of  cur  meat-eAting  aud  tea-drinking  habits, 
and  of  our  civilisntion. 

If  our  girls  did  not  eat  ao  much  meat«  they  would  Dol  ator«< 
«o  much  urate,  and  would  suffer  leaa  from  arthritis  in  their  limo 
of  active  metabolism  at  thirteen,  »nd  if  at  Hfteen  they  Ipd  the  life 
iif  hfalthy  aotlve  savages,  instead  of  ifstlng,  lying  up  and  becoming 
senii-invabdfl,  there  would  be  none  of  the  preaent  great  fluctua- 
tiona  in  their  rnQtaboIi/^m,  but  a!4  in  the  oasi;  of  theJr  brothen, 
their  development  would  go  more  steadily  ahead,  there  would  b* 
no  falling  uren  and  aridity,  no  eolliFinia,  and.  consequently,  no 
hydnf^mia   and   amemia. 

Further  on.  Dr.  Jones  aeeka  t^  eafiiblish  a  connection  between 
chlorosis  and  difttur1>ance  of  fiplanotnic  innervation  with  dilelHtioii 
of  gostrO'intestmal  vosKele,  and  he  goes  on  to  eay,  **  Thia  I  con- 
ceived  to  be  brought  about  in  a  reflex  manner,  and  this  appeared 
to  me  Ui  be  the  more  likely  since  I  bad  met  with  aome  cases  in 
which  the  usual  gastro- intestinal  disturbance,  together  with  marked 
uhlorosia,  hid  rapidly  followed  a  shook  or  chill — ^gf^uerally  a  fihoi^k 
or  chill  occurring  about  a  menstrual  period.*'  Eaactly  so>  and 
caoaing,  therefore,  a  >Ereut  HuctuaCion  id  the  cjEcretion  of  urio  acid 
and  the  amount  paiising  through  the  blood  (eee  hge.  31  and  32), 

The  ve:^*  constant  relation  of  ehloroaia  to  gastro-lnt^^tinb! 
disturbance,  bilious  att-acka,  and  chronic  dyapepeia  is  moat  marked. 
and  the  way  in  which  such  dyspepsia  wilt  often  for  wBeka  and 
months  prevent  iron  from  doing  bny  good  and  curing  the  chlorosis. 
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ie  with  me  &  frequent  axporieooB  ta  the  oat-patient  room,  eo  tbnt 
mj  iTivB,riab]e  rule  ia  bo  crvnt  tin;  dyspepsia,  or  th^  iron  will  have 
no  chance.  Nature  ia  here  merely  r^'pefttiog  the  eYperfrnent  that 
wafi  peHormiN.1  for  ma  in  £g.  54^  where  tha  digc^tivo  lii^turbince 
produced  by  a  pill  pub  fi  temporary  atop  to  tho  rise  of  the  blood 
deciioal   under  itoq, 

la  any  owe  it  ia  only  nooeaaury  to  keep  up  dyapepsia  to  onauro 
coiltemia,  as  thero  is  always  plenty  of  available  uHc  acid  in  the 
body  in  theft**  naaea  ;  and  I  believe  it  would  be  quite  poaaiblo  by 
adrainiatering  a  gaalro-int^tiual  irritant,  ancb  na  colubit^uiQ,  and 
at  the  same  time  admiaia(«nag  x^nthinoa  in  food  or  druga,  but 
in  larger  quantities  than  1  used  in  tho  prcvioua  Hgnrea^  to  produce 
moat  nevero  even  fatal  anosmta.  and  many  facta  seem  to  ahow  that 
not  n  few  of  the  caaoa  called  pernicious  snajmia  hav(>  this  origin. 

They  come  also  juat  at  a  timp  of  life  when  from  years  of 
wrong  diet  there  t^rt^  aure  lo  be  large  uccumulatiouA  oE  urio  acid 
in  the  body,  and  any  cbronio  gasLro-Lnte^ilinal  irritation  ^upcrveutng 
at  Huch  a  time  ia  certain  to  produce  mor^  or  lea?  acTcre  collffiroia 
and  amomin ;  but  up  to  a  c»rtttin  point  all  auoh  awoniiui  are 
ourablp  by  any  treatment  that  will  relieve  the  gnatro-iutoptiual 
condition  and  mek«  it  poaaible  for  other  drugfl  to  clear  tho  blood 
of  oric  acid;  bat  once  debility  becometi  very  great  and  appetite 
and  untrition  "ail.  it  ia  piaolically  imposflible  to  clear  out  the 
Line  aoid  with  any  drug,  and   the  diarFiae  ia  fatal 

This  ia  rarely  the  oaae  with  Qbloiooia  In  the  yoiin<E>  bocauao 
their  more  active  mfptaboliam  la  not  eo  eaaily  overpo wared  by 
debility  and  ann^nua,  but  in  the  ansmlaa  of  Inter  lifi^  tliore  in  ]eSR 
power  of  recovery  from  debdity,  and  they  aie  more  often  fatoL 

Before  leaving  tbe  subject  of  nuicmia,  it  may  be  uacful  to  give 
a  abort  summary  of  the  facts  of   the  caae. 

First,  then,  by  tho  chnical  observation  oE  paroxysmal  hjcmn- 
glohinuria,  Raynaud's  diaeasSf  splenic  leujocytha&niia,  chloroaia  and 
anffimiik,  and  t\xf*  rchLiioii  of  many  of  Iheae  troublaa  to  "bilious 
attacks  "  dyspepsia,  meoatraation,  cold,  beat,  fever  and  druga»  I  was 
led  to  belipve  that  there  woa  an  important  connection  between 
tho  blood  ohangca  ocd  an  oxceaa  of  urio  acid  in  the  blood  and 
urine-  Aa  to  the*^  facts,  I  am  at  one  with  other  obasrvera,  but 
difier  from  them  merely  as  to  their  meaning  and  cauaation, 

Secondly,  thero  is  my  obflervatioa  that  the  value  of  my  btood 
dsoimal  altera  from  day  to  day,  even  from  hour  to  hour,  with  the 
amount  of  uric  aoid  paaaing  through  it.  and  that  if  intentional 
variaiionfl  arc  produoed  in  tho  uric  acid,  the  blood  decimal  follows 
Boit. 
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I  bebcve  also  that  my  biood  will  f^oDerally  compare  very 
favourably  wiTh  that  of  otlier  men  of  my  own  ago  vho  I'Jit  more 
animal  food  thRh  I  dn.  Tndi'^d,  I  mrpiv  sec  jinvortr^  with  blixxl 
OB  good  as  mine.  eEccpt^  perbapa.  young  rliilihen^  aud  ihv  ^4:^x1 
of  youag  pflticnta  who  havo  beoo  on  my  diet  iot  &  aerifS  of 
yeurs  b  aJmplj  magniticeDt*  and  I  bi:lirvc  m  above  all  rccelvciJ 
aCiLndardfl- 

Tbea  there  are  praotically  no  moat  i-ator^  and  toa  dxinkMjj 
jf^ha^t-  blnod  is  up  to  my  highest  standard,  or  whogc  aapHL'kry 
coroulatiori  is  as  quiok  as  mm«,  &ud  wh«u  uriu-acid-fr^u  drettstH 
and  muiit  i^atera  are  fogetbt^  it  is  easy  to  piirk  out  the.  latter  by 
their  alow  ujipIIUry  circuUtJon. 

Thirdly,  there  ifl  my  obwrvation  that  the  aatae  holda  good  ttn 
othora  aUo,  and  CBpccLiilJy  for  oncemiG   anJ   chlorotic  pationU. 

Lastly,  wc  see  that  the  knowledge  thna  aucjLUTed  enables  iis  to 
explain  many  of  the  ehief  points  in  the  causation  of  the»e  dijseaaps, 
Iini1    will,   doubtle»ri,  in   the   future  cnabli<   ns  to   i<\plaln  Htill   mort*. 

Thu3  1  believe  tbot  many  whose  professional  experience  goes 
back  30  or  40  years  would  agree  that  chlorosia  la  mueh  more 
oommon  now  tlijin  fonneHy.  ami  hence  I  wa^  interoated  id  tlie 
remark  of  a  wom&u  among  my  out-patientd  at  the  Royal  Ho^pitnl 
for  Children  and  Women.  Waterloo  Road,  who  naid  with  referenee 
to  her  diiUHhter's  chloroKis,  "  Ah,  sir,  w<  never  u«ed  to  we  ihia 
sort  of  ihin^  when  I  wua  young.'*  Now,  if  her  obacrvatioa  ia 
correct  o.a  to  the  facta,  what  haa  happened  in  the  30  or  40  yean 
of  hci  n-eolltction  I  Why,  aKricultuTc  hap  bi^en  ruined  and  the 
people  driven  more  and  more  from  tb*^  eountry  into  the  low&]>, 
where  they  have  aped  the  meat-eating  habita  of  thfir  aooini 
mip?riorK.  and  intreuBe  of  ebloroaifl  h  ihh-  uf  ihe  riwoltfl  of  this. 
But  even  in  country  t.owna  they  are  now  pale,  as  obftf-rvtd  by  me 
in  a  visit  to  Carhsle.  but  Carlisle  haa  a  public  abattoir,  of  '*rhioh 
it  lb  proud,  and  curiooalv  enough,  the  next  object  of  intcr^l  on 
the  list  (B.M.A,  membersbip  card,  ISUU).  wa«  the  bumrm  t^cmetery; 
humanity  itself  beinff  the  cemetery  of  th(*  afiimals,  ns  T  boli^ve, 
to  its  infinite  hurt, 

1  ho\e  mentif^ued  above  tiiat  one  of  the  blonjd  ehsnRes  mc^t 
witb  in  paroxysmal  heemofzlobinuria  L9  an  inireaae  of  coagnlabiHty  ; 
and  eeveral  things  seem  to  n-nder  it  ptcbablt  that  if  uric  acid 
thus  directly  oc  indirectly  inereiBe^  the  coagulability  of  the  blood, 
It  may  pvereise  an  important  influence  in  the  pathology  nf  t.hrombosin. 

The  frefjuent  t'li:urft.l  ernitiection  between  thrombimis  tinH  i^out 
or    diabetes,    of    both    of    which    I    shall    Uavr    miruetbing    to    say 
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pTcflccUy.  K  loo  wpII  known  to  newl'moro  than  mention;  und  a 
eimilEir  relict Lon  is  oJt<^n  taund  bctwecm  tb.ro mbosis  iind  cortam 
poflt -febrile  and  puerperal  coDditions,  the  thrombMia  of  enteric 
fever  irs  alao  iin  loi'ident  of  the  post-febrilp  coliagmic  peirirtd ;  and 
ulter  wttat  I  liiLVft  alrcjidy  eaid  &bout  these,  I  ueed  Imrdlj  inaiat 
oa  tbe  fact  thAt  one  point  commou  to  rill  those  oonditiona  Ls  t}ie 
frequent  pr-cacnco  of  pon^jidcmble  escoee  of  urio  aoid  in  tho  blood; 
then  ctgaiD,  unions  my  clinical  obsorvatign  deceives  mo,  thromboei^ 
i*  not  very  uneommor:  in  Bright's  df^eosQ,  and  in  this  diaeaae  (as 
we  have  seen  in  i^haptpr  JiL)  tlie  reHSJirchei*  uf  Prt»fw*eoc  R.  von 
Jftksch  confirm  my  own  in  ahowiug  that  an  eiccBa  of  nrh  acid  ia 
vory  frequently  to  be  found  in  the  blwid  {CfrUraib.  fUr  /«n,  Mtd.^ 
Hay   2,5,   laOft), 

Id  thu  Lancet,  L8U1,  vol,  L.,  p,  I44fi,  in  the  record  of  a  case 
of  thromboda  foUowing  An  attack  of  ioHu^nzA,  and  ^aid  to  be  due 
to  The  breaking  up  of  white  blood  cells,  f  tbink  it  la  niurh  more 
probjibl(^  that  it  waa  due  ht  the  pciet-febrile  [:oll^miu  wtjicli  lol> 
[owed  the  iDfluen7''a,  and  that  the  inoreaae  of  white  ceHa  and  the 
inercaaa  of  coagtdability  crcrc,  jUst  oa  in  petoxycmal  h  hemoglo- 
binuria, the  leeulttt  of  the  coUiemLa  (fice  previous  remarks  on  tbia 
and   on   Splenio   KeueocythiemiaJ, 

From  tbia  point  of  view  a^ao  I  was  veiy  greatly  interealed  in 
flir  J.  Fayrer'a  artide  on  '*  Intra-VH*cular  Cojigulation  and  Pul- 
moiury  Tbromboaia"  (Bri/Uh  Medical  Joarntil,  l3ii"J,  voL  ii., 
p.  IHQ),  for  ia  many  of  the  conditions  wbich  he  mentiona,  such 
ud  malana,  splenic  diacase,  puerperal  (wnditioua.  hot,  damp  wcuthor 
(ap(^  alao  Causation  of  Fatigue,  tiga.  4'i  and  47),  and  especially 
sorgioal  operationa  in  hot,  damp  weather,  it  aetms  to  me  that 
th^re  is  hardly  room  to  doubt  that  a  great  exceaa  of  uric  acid 
would  often  bti   pre&eat  la  the  blood, 

I  afiall  mention  in  chapter  xiv.  tbe  cffi^te  of  surgical  operti' 
tion^i  in  inorpaain^  the  excretion  ol  urio  acid  aod  urea,  and  X 
havit  no  doul^t  that,  oomtiined  with  hot  ^'cather,  thcBe  irould 
grealK*  increnae  ttko  ifuintity  of  arte  acid  poasing  through  the 
blnn^l. 

Tbeii,  iL£ain.  T  nclice  in  the  Lancrl.  18^6,  vol.  i„  p.  47Jj,  a 
li^ac  of  fatal  pulmuuary  apoplexy  in  a  girl  ol  H  yeara,  which 
came  BuUdenly  ufter  a  walk  just  at  tho  end  of  ft  perfectly  DormiU 
monthly  period  ;  but  haro  we  have  at  looat  tbroo  cauBPs  of  olhcmiri, 
the  eKereiac,  the  mcnalruution,  aud  the  girl's  age.  referred  (o  in 
fig-  b^.  fi^irnilarly,  a  case  of  pulmonary  tbromboBia  recorded  in  Iba 
Britifh    Medical    Journal,     I6t)<l,    vol.    Ji.,    p.     I50i,    auiuing    nfter 
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enUiic  fflv«r  is  said  to  be  due  to  debility,  but  here  ngain,  I  tliinki 
we  must  not   forget   poat^febriCe  colljomia. 

T>astly,  if.  A»  I  have  sug^t«d  (p.  173).  collo'd  urJe  ftC'd 
oLaQLCdlly  obatmcta  the  cupillaritft,  anU  If  from  time  tn  tjoie  ami 
portiona  of  ihia  gbatructmg  fiubataoce  arc  c&rrlcd  pit^t  tba  C6pi] 
limes  into  the  vdufi,  v^  can  at  qdcc  sec  how  they  mc^y  oodqc  tt 
form  nuclei  of  throDiboeia,  d  t'he  colloid  '\&  not  di£Botv«d  oe  ttu 
tlDod   (5cts   wflrrQor  in  the  deeper  tiBsues. 

So    tliat    tliLb    colloiJ    mei?}ia,!ilcal    theory    may    also   help    lu 
underfltand  tho  observed  coDnection  betw(?eji  gout  and   thioinboait 

And    OQcc    n   oo&gulum    haa    formed    round   such    a    niicleti«H    ii 
will  not  dissolve  even  in  tho  warmeet  parte  of  thu  central  oiretila-J 
tioQ,   though   the  colloid  uiic  ^cid  alone  may   eomplcteJy  disappeftrl 
therB. 

Then    there    ia    another    poJot    among    the    &ymptoina    of    pai 
oxyamal   hsmoglobinurta*   of   wbicb   I   am   now,   I   believe,   able   to  J 
giYi?   a   pretty   compJete   explanatiou, 

]t    will    be    readily    admitted    by    other   observers,    that    in    th* 
urine    of    puroiyumul    hiemoybbinnria    oxalato    crystak    are    very] 
Cfeijuently  present ;  let  ns  enquire  further   aa  to  their  meaning. 

In    the   British   Mrdiai/.   Jounml.    i^\    vul    i„    p.    1(>7.    8ir   T, 
L*udnr   Bnmton    point-i   nvl    thitt   it   haft    been   shtiwa    that    whei 
sulphuretted  hydrogen  In  allowed  to  act  oD  a  concentrated  aolntioi 
of  UTateS)   oxalate  of  lime  ia   produced;  now,   in  the  urine  of  par-i 
oxjsm:^!    hi^inoglobinuri^.    we    have    undoubtedly    a    concentr^ti 
Bolution   of   urates,   for   I    have   demonstrated  both   tlie   facte    ftTid] 
trheir  causation  over   and   over   again;   we  hava  probably   also   buI-I 
phuretted  hydrogen  la  tbia  urine,  and  the  point  of  greatest  intereal 
is  the  WAV  in  which  this  sulphuretted  hydrogen  te  produced. 

iJir    T-     Ljvuder    Brunt  on     points    out     thiit     the     eulphuretti 
hydrogen T    which    producer    the    oxalate    crjatnla   in    the    nrinej 
generally   form&d  in  the  intestine*  duPiDg  digestion  of   nabbaj 
ncd   other   fou<l    rii:h    in   sulpliur,   and   the  wny   in   wliich    It   romi« 
to  be  produced  in  the    intBHliiLea  in    the  paro^iysm    uf   liionioglobin' 
aria,  is,  I  thinlc,  o,  point  of  great  iDterest* 

In  chapt<2r  vii.  I  huve  poinud  out^  in  answer  to  the  nrt^umentd* 
of  Mcaars.  Heiter  and  Smith,  of  New  York,  on  the  caii^Jttion  of 
epilepsy,  that  the  inteatinal  potrefaetion  of  which  tlioy  noticed^ 
HO  many  i^Igns  in  this  disease  was  the  eimpl^  and  confitant  result 
of  nil  e^ceflS  of  iirie  iicid  in  the  blood  -  and  1  argund  that  the 
L^xccas  of  urate  in  ths  blood  which  obstructed  all  the  capiUadeftt 
aod    raiticd    blood   press uro    to   the    oTtout   of    interfering   with 
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intracriiDJal  circulation  and  producdn^  the  fits,  would  inleTfei^ 
a\so  with  g^tro-iotcstiDul  digGstion  and  absorption  jLiid  allow 
putrefactire  procossea  to  tJike  their  pljkce.  I  doubt  not  alno  th&t 
a  pivtiselv  similar  exphiOfttioD  may  be  given  ol  the  eiceaa  of 
bacti-^ria  in  the  intestiDep  And  the  poisoa  found  in  the  iirin<^  as  n 
result  of  thcLT  (tutiyity  ia  eaaee  ol  pernicious  anccmiiL  (eoo  Di> 
Hunter,  Lai^cet,  \^^\,  vol.  i.,  p.  2fJU),  '  Dj-epopflia,  often  ftovero 
dyspcpain,  is  a  very  uonstant  symptom  ol  pemicJous  anfemia^  and 
it  follovA  from  what  1  havD  been  aaying  that  all  dvBpepsia  is  jl 
uauae  of  t!ollzem.ia  and  anemia  which  arc  moie  severe  and  lasting 
the  larger  the  amount  of  the  araikble  uric  acid^  Here  abo  tho 
uric  acid  in  the  blood  ia  the  tint  thing,  while  the  bacteria  in  the 
inteatmos,  and  any  producta  they  may  gtneratc«  are  aeeondary, 
and  aft  in  the  parallel  <^aee  of  epilepsy  unimportant  (see  &lso  a 
papiT  on  "  HydrothionuTiii "  in  iht*  Nc'P  Yark  Mediad  Journal 
of  June  17,  1692),  This  in  many  t-Avea  a<!companied  digcalive 
trouble  or  diaeaee.  and  it  is  said  that  It  (sulphuretted  hydrogen) 
may  ck\tA>  bo  formed  by  bacteria  in  the  urine. 

MeaBiB.  Hertor  and  ijmith  eoy  (previtnw  reiorenoo).  *'  Wc  cannot 
say  why  there  should  occur  in  epilepsy  ao  coaaidorable  a  propor- 
tion of  casea  in  which  there  ate  eividencfta  ot  eyce*»ive  iniRStinul 
putrefaction."  To  my  mind  the  explanation  seemB  as  simple  as 
it  iH  e(inipTf1«;  ami  T  would  suggest  that  a  aimilai  eiptauation 
eau  be  ^ven  of  the  presence  of  oJaUtca  in  the  urine  of  hffimo- 
globinuriai  for  here  alao  wc  have  colJa^mia  and  general  obetraotion 
of  capillaries,  and  while  the  ejccdsft  of  uric  aeid  is  cnusin^  the 
blood  deatruetiun,  the  obstructed  capiUariea  nuspend  ga^^ro-intes- 
tinal  digestion,  and  putreWtion  doubtlet^.  with  thf  formation  of 
more  ur  !eH.H  f^ulphurt'lti-d  hydrogi-n  takes  its  plu<^e.  A  rertain 
amount  of  that  sulpburetied  hydro^n  pa,';Ai:a  v^ith  the  e,\Oi;A^  of 
urntes  ID  the  concentrate  urLne,  nnd  the  frequent  pr^^ecAce  of 
oxalate  oryatale  n  thi-^  fluid  ifl  thus  fully  explained.  Laetly,  the 
explanation  throws  backwards  a  most  inte resting  Ugbt  on  thi* 
aetuiil  causation  of  pAroKViimal  hfmoglobinniia.  and  demonatnitM 
that'  tt  in  contemporaneouf  with  the  pref^orce  of  an  BxnesR  of  uiio 
Hcid  in  the  bl^jud  and  urine,  and  delieiect  ciieulation  in  the  Jntcfl' 
tine©  which  we  cannot  eee,  oa  wdl  «  in  the  ekin  aad  -"itrcmities, 
producing  the  symptoiuf  o!  Haynaud's  di«ea!^e.  wliieh  n»i  can  see, 
■lod  which  are  well  Vniiown  to  be  ao  freijuectly  associntGd  with 
it  (Tor  a  nase  in  which  snlphuretted  hydrogen  wua  formed  m 
a  diln.t**d  atornach^  ecu  C^^ntrolUtiil  fur  Inner.  Ate^..  Ufcember,  !ftl'4). 

In  n  more  recent  paper  (Lanctt,  1S03.  vol  I,  p-  307)  Vr*  Iluntor 
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raentiona  al  least  tbreo  or  four  points  of  fvbich  uric  aoid  cjiUAattoi 
GDablea  me  to  give  n.  NmpU  expLantition,  Thiin  speaking  of  'JT* 
iiaaefl  cbsecved  lq  the  LnHt  three  /«ara  he  A^rti,  "the  Kverjxgo  Agv 
ffas  51  years"  and  this,  I  remark,  is  juat  near  t^o  end  of  tho 
mJddk  life  retontioQ  period,  aad  neir  the  baginning  of  tks  ojd 
jLge  colLEDmic  pDrriod,  and  thorcforo  juat  ut  the  most  favoufitbla 
timo  for  severe  coUjeTnU  ftod  ita  effert,  ancEmii  (see  p.  247). 

Again  he  sajs,  *' Scj  :  19  c&!4es  wore  in  mnn  and  six  were  ii 
women."  The  ejcplatiHtioQ  of  this  is  again  simpK  for  men  n»taia 
most  in  the  middle  period  of  l]f«,  aa  women  excrGto  a  constderjib 
amount  nt  ouch  monthly  period.  And  thoao  who  retain  most  la 
the  retention  period  oJ  the  prime  of  h{e  wifj  have  tko  moat  Bovoro 
collsmia  in  the  decline  of  life  about  und  nfter  50. 

Agiiin  Dr.   Huntvr  Siiys,  ^Sration  in  iife  :  there  ware   17  privati 
[lAtientA    nnd    eifzhl    ho^^pltMl    pntii^.ntH."     Here   ugain    the    priir& 
patinntB   no   donbl    put    in    more   meat  foods,   loa  ftr»d  coffoc,   a 
hence  had  more  colhemia  than  theif  poori^r  brethren. 

And  kat  and  most  inberetiting  of  all   he  eija^  ^'OoPirie  or  intft- 
linal    dtsturhmf^e :     a    hi^torr    of    antecedent    gnatrio    or    inteatina 
diHturhiLne^,   ha   L   ahnll   presently   ehow.   w^   found   in   every   ca£ 
In  no  ease  were  the§e  of  aulficient  character  or  intenaity  to  aocou 
for  the  supervention  of  such  an  intenne  degree  of  anaemia.  * 

Cua   anything   be   more   simple  than   the   complete    cipUnatio 
of  this  relation  ;    dyaptipaia   La  th<'   ono   thing   wanted  to  bring   a 
tb&  stored  urie  aoid  through   thv  blood,  and  of  (!ourse  the  aniom 
ia   not   proportional   to   the  djapepm   but   to    the   amount   of   una 
ftold  available,  and  ao  lo   th^  severity   of  the  coUemia   whith   the 
dyspepsia  produces. 

This  Loaves  on  my  mind  no  aott  of  doubt  that  pcnxicioutf 
otuamia  ivill  own  to  a  eauaaiion  practically  idcnlioal  with  th 
of  all  other  forms  of  ansemia,  and  1  have  already  records  of  aome 
oases  which  others  have  oalled  pernicious  aniemia,  and  which  liave 
oleared  up  completely  on  correct  diet,  aomeclmea  without  nny^  other 
tTQELtmenb. 

Diatftijsii^ — An^emiA  associated  with  '^xocea  of  uric  acid  in 
liiinCi  and  probably  scanty  urine^  a«  in  the  oo^e  of  A.  P,.  fig,  5' 
and  aKiooiated  with  the^e  will  prohiLbly  be  dyspepsia,  dysmcno 
rhtQft.  Iieavy  work  or  other  ciiuau  ol  rxoceeive  fati^uen  ».r.,  «mu 
which  tend  to  bring  e«ce^  of  uric  aoid  t.hmugh  th^  blood  wfae 
ever  such  excena  is  availabi*?  in  Uie  body  ;  thus  what  ifi  called 
''heavy  pWe  ^'  is  a  very  common  contributju^  cause  of  rhio 
in  young  servant  girhi.  and  wc  nifeady  Utx'^vt  the  relations  betw 
fatif^e   and   collromia. 
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When  uDiemm  occun  in  such  association  witb  excess  of  uria 
acid  irk  the  urine  and  blood,  w^  can  treat  coLlaemJa  with  full 
condilenoe  of  sucmm,  for  wp  now  know  and  ran  denon^rate  that 
tliu  coll^mia  is  tbe  cause  of  the  bJcoil  cbAngcb.  ajxd  not^  tiM  was 
previously   supposedf    thoiT    result, 

1  am  thus  incliaed  to  bclicrc  th^t  all  forms  of  destruativo 
blood  changea  and  anamia  are  due  to  unc  acid,  and  tliat  wliCQ 
tbifi  poison  baa  baeii  sMccesalaUy  shut  out  of  the  diet  suob  disaav^a 
will   cease   to   be   SDen. 

At  present  I  should  uot  despair  of  curing  any  uo^e  where 
there  wot  a  reaaonablo  ohanoe  ol  being  able  to  clear  tJie  blood  of 
uric  acid;  but  the  chief  thinge  that  tend  to  malfe  that  cbaaoi?  a 
small  ona  are  incurabb  or  organic  gaatfo-int^atinal  diecoee,  great 
enlargement  of  the  spleen  which  mecihanicaUy  and  otherwise  ioter- 
fert^s  witb  digefition,  and  long  continueil  and  aevere  debility  in 
tboae  no  longer  young.  espcL^ially  if  In  previous  years  tbey  have 
riwuUowed  large  quantities  of  uric 'acid- contaimng  toad»  Buch  sa  Besb 
4tnd  lea. 

For  treatment  we  must  as  iar  as  pofisible  reverse  th«  conditions 
that  produced  the  trouble,  and  remove  the  causes  of  excessive 
fnrigue  QT  dyspepsia. 

But.  if  diet  dears  the  blnod  ol  uric  atid  (1)  by  stopping  intro- 
duction at  once,  and  (2)  by  allowing  the  gradual  elimination  ol 
the  uric  acid  already  in  the  body,  it  follows  tbat  wc  ought  to  be 
able  to  euro  cbloroflia  by  dii*t  aXont^  without  any  drugs  like  iron, 
which  directly  clear  the  blood  of  uric  aoid,  but  provide  also  for 
an  almost  certain  relapse,  in  that  they  do  not  remove  the  uric 
acid  from  thR  body,  but  store  it  up  in  the  lisaues. 

Ami  I  now  show  in  fig^  (t1>  tlie  reoulta  of  an  attempt  E  made 
to  do  this  in  the  c&ae  of  iv  girl  of  |ii  under  mj  care  In  the 
Hclropobtan   lioepitaL 

At  tbc  beginning  of  the  figure  faer  blooil  doetmal  was  found  tc 
be  slightly  above  (f3.  and  shu  presented  all  the  ordinary  signs  of 
chlomaja.  She  wan  put  on  a  milk  diet  with  a  little  flsh,  and  no 
drugs   were  given. 

fler  blood  decimal  reinoiueJ  at  exactly  the  same  level  in  the 
two  following  weeks,  in  epite  of  nureing  and  rest  »n  bud,  and  then 
on  November  28  tho  fiah  waa  left  ofl. 

On  December  5  there  \i9^  a  decided  fall  in  tbe  decimal,  and 
the  patii>nt  bad  begun  to  suffer  from  headache,  both  being,  no 
doubt,  the  result  of  the  passage  of  some  excess  of  uric  acid  through 
tbe  blood ;   1   would   refer  to  a  someY'liut  rtimilnr  fall  in   the  blood 
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dociiu&J  produced  by  a  ainiilar  change  of  diet,  i^,,  from  meat  to 
roilk  lirul  Hali  in  lig.  r>ij  (June  19  to  22  tuid  rtrmaikA  r>Q  tlib). 
No  doubt  the  clinnge  from  meat  to  iiah  and  milk  produi^od  u  fall 
in  the  acidity  of  tbe  urino,  a,a<\  allowed  the  paoengo  of  fiomo  e^ooae 
of  uric  ftcid  through  the  blood,  and  GimiUrly  in  fig.  CO  the  leaving 
off  the  fiflik  produced  a  fall  in  th«  urinar/  ficidity  and  no  some 
exceaa  c!  iiTid  udd  iu  the  hlood.  and  n  fall  of  the  bltifwl  dmTmml ; 
^e  soma  result  bein^  further  indicated  by  the  oneet  of  headaches. 
The  blood  decimal  recovers  a  little  on  DeccuibeT  12.  but  falU 
again  on  the  llith  aad  3Cth,  tbe  hcadnchcs  continiiiDg  iu  apLte  of 
BD  acid  mixture,  and  then  it  Bbeadtlj  risw  to  the  snd  of  tfao 
figure,    th«    headnohefi    hei&g    much    less    frequent    and    severe    by 
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January  2,  und  some  salicylatcB  being  taken  in  conjunetion  with 
the  acids  on  January  *J  and  onwards. 

Nt>w  my  object  in  giving  this  ligure  is  to  show  that  the  first 
effect  of  leaving  all  aoimal  food  out  of  tbe  diet  ia  a  fall  io  the 
blood  decimal,  and  th«kt  this  full  la  due  to  tho  pruuage  through  tb« 
blood  of  flomo  of  the  exceas  ol  urie  acid  in  the  body,  and  thi&  is 
farther  sbowti  in  thi*  particular  cabb  hy  the  ouflet  of  headachea, 
and  we  may  not«  al^o  that  aft  the  heodachee  got  Ima  th«  blood 
decimal   steadily   irtjpmviil. 

1  may  say  that  tbia  patient  want  on  for  some  montlis  beyond 
tbe  end  of  the  Bgure  slowty  improving;  then  she  begau  tii  lone 
v^ht  ahghtly,  and  it  was  then  found  tiiat  ebe  wae  not  taking 
her  milk  and  fariiia««)ua  diet  at  all  w«ll,  and  oo  aUo  wot  put  bauk 
on  to  ordinary  diet,  and  given  iron,  under  which  she  improved 
more  quickty^  JLnd   in  a   few   weeks  siie  wslh  able  to  go  out- 
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I  will  mcrclv  remark  with  regard  to  thia  that  tkc  r^iiinlseflt  way 
out  oi  ckloroeia  ia  to  give  iron,  mercury,  copper,  zinc,  or  tiny 
other  metal  that  qniokly  clears  the  blood  of  liric  acid,  but  theft  ji 
relapsG  ia  a  ma^tler  of  eprtaintv^  a  longer  or  shorter  time  (gener&llv 
within  fli_\  months)  after  the   metjil  is  left  ofT. 

To  cure  eutirelj  by  diet,  however,  is,  as  ahowu  in  tiio  Above 
0M«,  flften  vet7  tcdioua,  and  there  will  probably  be  n  moTc  or  leaa 
docidcd  i&\\  of  blood  decimal  at  tirstn  which  may  lead  to  com- 
plaints on  the  part  of  thv  patient  and  hor  friends ;  the  cure, 
howftver,  though  hIow,  is  cvrtnin.  and  thnre  \^  no  relnp^- 

I  believe,  however,  that  the  beat  way  to  cure  chloTosLi  la  to 
cumbme  tbe  Lreatment  by  diet  aad  drugs  in  the  Following  way. 

When  the  patient  Srat  cornea  under  treatment  give  ordinary 
diet,  remove  dyapcpaia  if  prcaent  by  means  of  bismuth  and  sodii 
bicarb,  with  a  saline  (sulphate)  purge  ii  there  is  oonetipation,  and 
then  go  on  to  give  any  of  the  above  metals,  it  matters  little 
which  ;  I  got  just  hr  good  tpauII-s  with  coppor  or  iodide  of  mercury 
as  with  iron-  I  re^^aid  the  mercuric  Kail  as  the  moflt  powerful,* 
but  then  there  is  the  chance  of  iodism.  morcuri^Usm,  and  inteB- 
tinal  irritation,  the  copper  also  may  cause  colic  and  intestinal 
trouble.  Or  mercury  may  bo  givon  oa  pU,  hydrarg.  in  small  doGca 
along  with  iodidea,  chlorides,  and  bromidee,  as  advised  in  lh«  next 
chapter,  in  the  trMtment  of  Brjght'e  dissase,  and  in  cjiees  of  that 
dxsiioHe  BO  trHat«l  th*!  blcod  decimal  always  improvcfi  as  t-he 
albumcD  diminiahes,  and  the  urea  incrcoees^  i.e.,  aa  thir  combtifition 
is  fieed  from  colliemia.  Iron  ia  probably  the  least  powerful  oa 
regards  the  blood,  but  tt  is  somewhat  Icbb  liable  to  eauec  gaBtrc- 
intestinal   trouble   than   the  other  two. 

When  by  means  of  one  of  these  metola  the  blood  decimal  hai 
br^en  got  up  to  '^  or  ti  or  above,  give  snlicylateji,  say  every 
alternato  we*>k  for  aij.  eight  or  twelve  weeks  to  clear  out  the  uric 
acid,  and  lowarda  tbc  end  of  this  lime  n^uce  and  leave  oH  all 
animal  foods,  altering  the  diet  to  that  advised  in  chapter  xvii. 
The  patient  ie  now  r^uite  well,  and  as  long  a&  she  remains  on  a 
uric- acid -fn-e  diet  will  continue  to  be  ho. 

Thus  Ellen   W.,   aged   !!^,   wna  undpr   my  carv   in   the  spring  of 


'  For  a  re^Jurd  of  a  cnse  of  Bovt-re  aiiffiinia  KiioDpsRrally  Ireiled  by  iiijvetian 
oJ  bichloride  of  m^rt^ry  mid  liiehlcrido  of  qQiuina,  ^ao  Jiniifth  ^etitati  JtmmnSt 
Kpiiome,  Jdf'G,  April  kl,  p.  W ;  and  for  a  tbeo  of  porDLofDOA  Aiut^jA  mmilaiJy 
liV4ted  vH\i  mef  c^urj  »ad  rurod,  hoo  lh«  bivdiq  jgimial,  \^9&,  EpJUiuOi  July  16, 
p,  11. 
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]St»i;  m  the  Royal  Hospita.1  for  Children  Jind  Womnn  aaffering  from 
rp|nji8ing  chlornaiH  ;  tLilur  Imitf.iQg  her  with  iron  as  in  some  of  the 
ineKfAia^  figures,  I  let  her  go  out  fiftor  showLng  hfu:  my  diet  And 
titling  }xf*T  tUbt  if  tilip  tvouH  take  uAre  to  follow  it  ahe  woatd  dot 
havi!  any  farther  rclitpni^j*, 

^he  rotomad  as  an  out-pabent  en  Kebriiary  IS,  181)7,  on 
ftOonuQt  of  sonio  tiltli!  dyspepgi^i,  da&  sppareotly  to  hor  eating  n 
Inrpit*  Hinfmnt  of  ba.k4>r'>4  hrpad,  And  sufTFirmg  in  conROfjuc^nce  from 
couslipatioD.  3he  told  me  that  ever  since  she  left  tlic  Hospital 
fthp  had  been  doiaji  as  I  told  liei,  and  living  (thoagli  not  quite  as 
i  told  bi*r]  on  nothing  but  bread  and  milk-  But  her  blood  woa  B 
|>icture  ;  1  bavQ  never  scon  9u<ih  blood  iu  n  woman  ol  hor  age  (and 
she  t^id  that  all  her  friends  remarked  on  her  fine  colour],  ftnd 
indeed  [  do  not  tbinlc  in  any  mim  or  woman  of  Any  age  ;  it  was 
the  only  blood  I  have  seen  for  montlie  and  montba  thftt  would 
have  aoy  chance  of  oomparing  fayourally   with   my  own. 

Hero  then  we  have  both  constipation  and  dyspepsia  exietijig 
with  the  most  mngnitioent  blood,  and  thi>  reason  is  Bimple*  there 
is  no  uric  acid  id  the  body,  and  there  ha*  be<?n.  no  iotroduetion 
m  her  food,  and  thereforp  dysp^'fJ^in  citnnot  bring  it  through  tbc 
bloixl- 

I  have  also  heacd  frum  Dr  Mackii'.  of  Nottingham,  that  he  liad 
1^1  eomn  most  mterc^log  nnd  aijoccs^Ful  reeultB  in  the  treatment 
of  anosmia  m  young  women,  by  applying  my  buggCAtiooB  aA  to 
diet 

I  havQ  recorded  the  improvements  in  my  o-wo  blood  that 
reHulted  from  leiiving  off  ni'^at.  and  more  rev.ently  from  Imiving 
off  all  aainiiLl  food  eitepi  milk  and  cHeeio;  and  in  rvery  case 
where  I  have  altered  the  diet  for  headaohe.  epilepay,  mental  d«- 
p'ossioo,  or  other  similar  tronbice,  ther^-  hna  been  n  similar  <liatinot 
improvement  in  tb«  condition  of  th(^  blood  a?  one  of  its  results. 
Tliift  generally  first  ahows  diatinctiy  about  the  end  of  llie  fiiat 
thri-p  months,  and  'lb  grewter  at  ihci  end  of  fi,  !»  and  12  months, 
till  a,t  the  end  of  12 — 18  or  Hi  months,  a  hlofKl  vhich  vim  at 
first  undei  ~1,  roacli&s  my  ova  level  '7,  and  abova  up  to  '8 ,  and 
thed^o  people  Have  and  continui'  to  have  n  deep  rich  eolonr  in 
their  tongue  and  guma,  which  no  ment  eat&r  can  equal,  and  I 
oft^n  meet  people  who  think  tlieir  blood  colour  ifl  good  till  thoy 
compare  it  with  mine. 

Tn  mnny  t^a^ivi,  no  doubt,  tliore  Is  a  fall  at  the  bkiod  decimal 
iis  in  fig.  (>0,  on  £iHt  going  on  to  the  diet,  but  this  will  vuy  a 
^ood  d'^a!  with  nutrition,  and  wilt  he  less  marked  wh^^rn  nutrition 
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U  good  and  is  adequAtely  maiDCAiiu>d  on  th&  new  diet,  and  mor^' 
marked  where,  as  in  the  cjlbc  of  fig.  HO,  nutrition  is  poor  and  ]& 
not   well  kept   up  on  the   di.'w  diet. 

Tlipa  during  tkia  primary  full  i»f  tbe  blood  decimnL  if  the 
patteat  BuScrs  from  headaches  thay  will  be  vroreti,  if  from  6ta  they 
will  be  moro  Jroquont  and  sevote»  aud  mental  depresBion  uill  in- 
crease, so  that  both  pafiont  and  do«^lor  mav  become  dJahearteDed 
and  give  up  thQ  diet.  But  to  he  forewarned  in  to  be  fon^Armed, 
and  by  looking  careFulIy  after  uutrition  tliia  primary  fall  muy  be 
dimiDiaJieJ,  and  m  rogardB  the  hpaducliCn  iitti  and  deprcEsioo,  it  ia 
but  OQc  more  proof  that  thty  an  due  to  tha  uric;  acid  m  the 
btood,  and  thnt  patient  porsQveranco  in  dvaring  it  out  and  keeping 
it  out  will  evoniually  be  erown^d  with  bucchs*- 

TheM  find  limilar  experieticeji  have  Itrd  rae  1o  miggiut  that  id 
tha  tri*aLmfiDt  of  Ueadofdic,  TiIa,  mputal  deprpisioo.  4c-.  hy  diet  U 
may  bo  well  to  eJvnmine  tbe  blood  ev^ry  few  weeks,  of  oftiinoi.^  fo 
M  to  have  a  guide  to  the  eficcts  cf  the  diet  on  tbe  «sctotioii  of 
uric  acid  nud  the  amount  pazi^iQg  through  the  blood  ;  a  weekly 
examination  of  which  will  do  procticahy  us  well  as  a  more  frequent 
examination  of  the  urine.  And  T  have  now  ^ne  further  and 
pro4:luced  n  card  for  the  approximat-c  e«timaticiD  of  tlio  blood 
decimfll*  On  this  ciird  are  u  oerica  ol  coloura.  aud  under  each  is 
th&  probable  blood  deoimiLl  that  would  be  found  in  a  caac  whi:^n 
the  tint  of  the  tot^ue  and  gums  approximttte^  to  that  on  thr  card. 
Thia  crud  clTordB  a  definite  standard  of  referent;^,  and  a  means  of 
estimating  whether  tnnch  or  little  urie  aeid  is  pasfiing  through  the 
blood  i  in  tbe  formi?:  cai*e  the  decimal  falh<,  fu  Iht^  bitter  it  rises. 

Tho  capillary  reflu?L  will  befit  tell  us  the  hourly  and  dolly  fluc- 
tuations of  uric  ftcid,  the  blood  dcdnial  will  give  us  the  record  of 
ihL*   bfllanoe   of   fluctuations  over   weeks   and   tnonthe. 

Anaemia  b  to-day  an  all-pervading  feature  of  life  in  Ixindon ; 
it  ia  Been  on  all  Bides  in  marked  and  incivn^ing  severity.  You  sec 
it  In  all  but  young  children  whu  are  net  ho  niut^h  dosed  with 
noima]  flefih  ^nd  teti,  and  whot^e  active  metabolism  keeps  theit 
blood  for  a  time  free  from  tbe  poisoua.  Lict  a  child  get  dl, 
however,  his  fired  burn  Jower  and  the  all -enveloping  coUirmia 
catches  him  also. 

Thk  getioral  Ann'mia  has  just  as  much  to  do  with  the  ntmfi' 
Jtphero  of  a  gieat  eil.y»  absence  of  oiygen»  and  iihe  wear  find  t-ear 
of  QLodorn  life  i^s  it  has  with  the  mountains  of  the  moon> 


*  Tu  b<r  vblaiDL^tt    trDin  MflNvr*.   Bftle,   Sod»  uid  DanielHsou,  Ltd,.  83  89, 
Great  Titrhfeia  SlnGi,  W,    Pricfl  1^  each. 
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It  has  everything  to  do  with  and  is  the  direct  result  of  the 
increoBing  cooBumptlon  of  animal  flesh  and  the  drinking  of  tea, 
meat  juices  and  extracts,  and  thia  will  one  day  be  proved  beyond 
all  doubt  by  the  results  that  will  follow  a  reversal  of  these  habits. 

Men  will  then  see  once  more  the  natural  colour  of  human 
bloody  and  will  stand  aghast  with  horror  at  the  terrible  losses  in 
mind,  body  and  estate,  that  this  generation  hae  aufiered  for  the 
want  of  it. 

Fact  ia  Bometimes  stranger  than  fiction ;  what  fiction  has  por- 
trayed— millions  of   people  deliberately   poisoning  themselves  1 

In  this  chapter  we  have  been  dealing  with  troubles  due  to 
colhemia  found  in  aeaociation  with  slow  capillary  circulation,  sub- 
normal temperature  and  many  granules  in  the  blood  (eee  p. 
156).  Such  troubles  are  therefore  relieved  by  precipitants,  but 
in  curing  chlorosis  for  instance  with  precipitante,  we  often  pro- 
duce a  precipitation  trouble,  vIe.,  arthritis;  but  diet  will  prevent 
both  the  collffimio  and  precipitation  troubles  and  thus  rendec 
drugs  unnecessary- 


CHAPTER  Xin. 


Albumtnupia  ANr>  BuiGBT'a  Disease. 


One  of  my  firet  papore  on  thp  urio  acid  licaiiache  {Practi- 
tioner, March,  18&J)  einla  aa  follows : — "  And  further,  a»  it  is  by 
no  mcfLTiB  uncQmmoD  to  frnd  in  the  'post-mGrfem  room,  that  there 
art^  utnl^a  in  tlie  joints  of  petsons  wbci  art^  uot  knnwn  to  h^ve 
hnd  maiiiiest  gout,  and  that  aucU  urate  deposits  nro  ciftou  Uiso- 
oiated  with  groniUar  kidneye,  bypartrophicd  heart,  dcfrenerate 
veaa^Is,  and  cerebral  hcGmorrbagc ;  T  tbink  thut  maQy  people  who 
have  the  forms  of  headache  and  the  history  above  deBcrJbcd,  and 
are  easily  affected  by  botcher's  meat,  and,  indeed^  reaemble  caeea 
of  Brigbt'a  dij<eruie  in  th+i  tnanifrjit  l»enwfit  they  Dftpn  derive  from 
i^aving  it  oS  altogether;  1  think  that  many  of  thtwc  casee  tend 
to  degenerate  b  tbia  dircotion  aa  years  go  on^  aud  perhaps 
finally  to  enter  tbo  posi-moHctii  room  under  aomu  or  ail  of  the 
conditions  above  meDtioned,  3o  that  1  am  mchned  to  believe 
that  the  diet  treatment  of  these  forms  of  headache  may  mean 
mu^.h  more  than  tht;  aElevlation  of  ffieir  puin.  and  that  if  it  ia 
fortunately  began  early  in  hfe,  it  may  possibfy  be  the  mvHnu  of 
preventing,  or  greatly  debyinj^,  the  more  eeriouA  and  fatal  develop- 
tneuta. 

J  beheve  now  mooh  more  strongly  juat  wtiat  I  was  beginning 
to  see  then,  that  from  the  uric  acid  headache  to  chronic  Brigbt*a 
dispAJiP,  the  only  change  is  one  of  dt^gree,  and  I  itee  nc  reason  to 
doubt  that  if  I  bad  Dot  alt^n^  my  diet  Cifteen  years  Ago.  1 
should  to-day  be  euGoriog  from  albumioaria,  hypcrtrophied  heart 
and  degi^norate  vc^seb,  and  bo  in  danj^er  of  ct^rebral  hiemorrhage. 
Since  I  wrote  the  Unes  cjuoted  ahovn,  [  have  Been  quite  a 
large  number  of  cases  in  wh[ch  periodical  sufferora  from  the  line 
noid  headache  have  come  to  suffer  from  albuminuria  and  chrome 
Bright's  diseOBe  ;  and  even  at  this  moment  I  have  under  my  care 
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«ever»l  caa^.  of  which  1  shall  preacntly  give  t.  few  notes,  and  in 
whioh  I  bclbvti  that  the  trazLsitioD  froin  migmioo  to  morbua 
Bnghtii  U  occurring  bpfore  our  eyes. 

Tlie  alteration  ifi  my  cliot  haa  not  unly  prevented  my  having  a 
hi^juluche  more  thftfi  two  or  three  titnefi  in  a  year  (In  plucR  of 
lorly  to  fifty  tiiaes),  but  it  Uaa  reniinrwl  the  attacks  iu  every 
respect  less  aevcre,  the  coldness  of  the  akin  tuid  cKtrcuiitiefl  vt 
muoK  Icae,  tho  pube  le  ulmont  never  as  slow  or  of  aa  hi^h  bcmaion 
itfi  it  lu^ed  to  be  ;  bo  that  a  laia  below  IK\  or  te.nsion  jib  high  aft 
that  flhown  in  fi^.  44  ifi  now  quite  riiro,  and  my  general  bvel  of 
blood  preaaUTQ  hafl,  1  believe,  been  Inwered  to  a  rorreapondiag 
ejLtent.  Thus  the  (;irculati[}ii  and  metaboliam  m  m^  ekin  and 
ikthfr  important  organs  h&ve  not  bi^n  hinder^  to  anything  lilco 
th&  oxtent  they  would  have  been  bad  1  oontinued  my  meat  diat 
during  these  yeara,  and  1  bitve  so  far»  therefore,  oaoaped  albu- 
minuria  and   Bright'^  disf^a^i^. 

Tliough  I  nevnr  found  any  in  my  own  osae,  T  believe  it  is  by 
no  raeftna  v^ry  rare  for  suRctera  from  the  uric  ai^iJ  headache  to 
have  H  little  albuminuria  at  the  time  of  the  att^^k  or  ju.it  befoffi 
it  ie  ov^r,  and  some  suffercTa  havo  albummuria  with  tliuit  bad 
dtlactH,  but  not  with  their  slight  onoe.  My  experienee  in  this 
Te»ipi!f<t  ia  by  no  means  sin^l^r;  &s  i  notine  an  article  by  Di- 
Stflwnrt  Loelcie.  in  the  Brithh  MpjUcoI  Journal^  188fi,  voL  i.,  p. 
105U,  on  tli^  albumiLinria  of  odoluseoaoe  und  headache  as  ita  chi««f 
flymploui.  He  ftli^  mi^ntiona  the  frequent  presence  of  a  gouty 
family  hifltory  in  theao  ooaea- 

Tho  analogy  betwooc  cyclic  albuminuria  and  mtgmmo  W  l^ 
pointud  out  in  a  paper  abalra^ted  in  thp  Epitome  of  tha  Britink 
Afpdicai  Jcunial,   18IK>.  nTune  fl,  p.  8i). 

Tlirn  a^ain  il  will  hnvt:  been  gathered  from  what  I  said  of 
paroxysmal  hii^mogfobtnuria  m  ohapter  xir*  that  I  look  upon  it 
simply  as  a  paroxysmal  fluctuation  in  urate  rxorotion,  entailing  the 
pa-MOge  of  an  excess  of  uric  acid  through  tha  blood.  It  i^  in  fac^t 
a  ^von*  urir  aeid  storm,  uni)  the  hendiiche  in  hhia  eflse,  jost  aa  in 
the  capes  of  albuminuria  mentioued  atrnve,  is  very  iTi^rjuenrly  proaenr 

Then  a}sv  it  will  be  uudoratood  that  I  believe  there  are  Lq  be 
met  with  all  gradation,^  from  the  blood  changes  uF  anssmta  ptxc 
ducr^'l  by  uriv  acid,  to  the  hotero-albumimnmia  (Semmola)  btkI 
albuminuria,  and  Anally  to  the  ha^moglobimsmia  ;ind  htnmoglo- 
hmuria  of  the  paroxyMual  disease  ;  the  factor  immeiliatetv  under- 
lying fhe^  bloc^  rhangee  being  a  di.'ficii'Dt  circulation  in  the  tVin 
and  olh<?T  important  organs  of  metoboluin.  and  behiml   Lliia   a^n. 
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and  the  cti-ns^  of  all  fiabscqaent  ohanpwiT  it  aq  cxcfPBS  o[  uriu  aoid 
in  the  blood. 

The  oKstnicttti  i'^pillaries,  which  rftiso  on  the  one  hand  the 
preasure  in  the  arterial  fc_v?item,  iliminish,  on  the  nther  hand,  the 
OLTCulatiDQ  through  all  the  organs  and  tisauea  nF  thp  body  ;  head- 
ache, mental  depreMion  and  fits,  reprc*!?at,  probably,  as  we  have 
aonn.  the  offccta  of  the  high  blood  preBSiirc  on  the  intraoranial 
oirculatioUH  while  arteriAl  dceonorat^on  and  hypbitrophy  of  the 
heart  are  Home  of  its  effccta  on  the  vaaeiilar  sj^gtem  ;  on  the  other 
hand,  the  cold  akin  and  extremities,  certain  alterations  in  thi?  skin 
and  other  atnicturcB  up  to  Baynaud^a  disoaaR,  the  atrophiRd  skin 
of  Briebt*fl  diptflfle,  and  certain  ehangen  in  the  blood  and  circnlating 
alhumcnis.  mn^ifig  from  anecmia  to  hctcro-albumintcmia  and  ha^tno- 
plobinscmin  (those  hciog  accompanied  by  dioiiniahed  fonnation  of 
urta  jufit  as  wg  hav«  seen  it  falling  in  fatigue  {€g9.  40  and  47}, 
and  indeed  wherever,  even  in  physiologirMil  eonditiona,  There  i^  an 
e^ue88  of  uric  acid  in  the  blood),  represent  the  efTects  oF  the  defeC' 
tive  cm: Illation  on  the  great  metabolic  tiasue6)  where  the  com- 
buotion  of  the   body  ia  cniritd  on. 

In  BO  tar  as  these  ohangce  are  due  to  unc  aoid,  they  are  at 
tirat  funetional  and  may  be  eompletdy  recovered  from,  but  wht-n 
the  urie  aeid  utotm  la  severe,  and  Te[ioBted  every  week  for  yentn, 
the  int^Tfefence  with  circnlAtion  is  sufficiently  gffat  and  prolonged 
ro  |>roduce  atrophy  and  defeneration  of  (jefiue^,  and  then  the  full 
pictun^  of  B right' B  difleaAe  gradually  unfolda  iteelf.  and  compbt^ 
recovery  ie  no  longer  poulble. 

Th?  only  course  now  is  to  reduce  the  metabolic  ceedB  of  the 
body  within  the  limita  which  atrophied  stmeturea  may  suffice  to 
perform,  jnat  as  dccqtb  flometimca  in  phthisis,  when  a  patient  may 
last  tor  years  with  only  a  lung  and  a  half,  or  leas,  because  the 
respiratory  ncods  of  the  body  hflv^  been  correflpoudingly  rcduced- 

Iq  aaying  this,  it  must  not  be  loat  ai^ht  of  that  external  con- 
ditiona,  such  as  temperature,  will  very  greatly  influence  in  on^ 
way  or  another  the  effect?  of  uric  acid  f>n  the  skin  oirculatbn ; 
whili*  an  interna?  L^onditionj  such  ah  dy*pflpsifl,  by  keeping  up  for 
weekn  and  Tniintlia  a  more  or  iena  nevere  uolla^mia  (eee  chapter 
ic.).  may  bring  into  e.\ifttence,  in  a  comparatively  abort  time,  its 
worst  cflecta  on  metabohsm  end  nutrition.  My  chnical  observation 
leadfl  mc  to  beheve  that  chrrimc  Bn^ht's  diacuac,  and  poaiiibly 
!\.ho  the  nearly  allied  [Condition  of  myxcedenu,  not  very  rarely 
takn  origin  in  thift   way   from   chronic  dyspepsia 

her   al^o   a   paper   bv    Dr.   Tiranl    in   the   Lancd,   18*J(i,    voL    ii< 
37 
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p.  377,  on  dyspepsia  as  &  prediapoaing  cd^uoo  of  morbus  Bii^tu  ; 
but  it  ia  far  more  thaa  a  prcdifiposiog  cau^ ;  it  is  oqd  Imk  in  & 
ebion  ol  cauaation  and  itstlf  also  a  result  of  t^oUemiA,  which  it 
helps  to  coDtinur?  and  intensify. 

ThB  best  proof  that  uric  Jicid  exert*  the  efTeflt  on  the  veBaels, 
which  ihia  p;Llholug_v  poatulatea,  is  I  Ihiuk  to  be  fouDd  in  ttr  fact 
{prcviojsly  gone  iato,  chapters  li.  and  iii.)  thi^t  the  uriuarr  water 
varioH  from  hoar  to  hoM,  and  day  to  day,  inveraaly  aa  thp  uric 
Aoid  oxcrctod  along  with  it,  and  the  further  fact  that  veiy 
numerous  drutp  whieh  dioaimsh.  ih*  uric  a^id  incrvuae  the  water, 
while  Qtbera  which  iDrrea*?^  the  uric   acid  diminish  the  va.ter. 

Add  to  tliifl  Lhit  ext:f3&  of  uric  acid  in  the  blood  dimininhw 
the  formation  of  \iTti\  both  in  phyaiulogy  and  pathology,  and 
deternuncs  the  onaot  of  fatigue  [chiiptar  Wiin,  65a,  46 — i^),  and  we 
have  aomc  pretty  convincinf;;  proofs  of  ita  great  and  far-reaching 
powers  over  the  metabolistu  and  combustion  of  the  hody- 

The  adminiatratJan  of  ureti  in  the  treatment  of  tuberculoaia  is 
an  mtcresting  iuHtanci;  of  iLti  {\%^  that  anything  that  clearu  thv 
blood  of  uric  acid  acta  oa  a  atimuUnt  to  nutrition  aod  metabolism 
(Eioe  p,  123).  It  has  been  pointed  out  that  the  uroa  taken  ia  not 
Qxcroted  qb  urea,  but  is  broken  up  &nd  metabohsod  in  thti  body* 
and  as  far  as  I  can  see  this  lb  truo^  for  though  when  I,  while 
futing  in  the  morning,  took  urea,  thi?re  followed  an  immediate  me 
in  the  eicri'tion,  I  think  that  this  woa  mtjrdy  due  to  atimulaUon, 
as  there  wan  a  correapoadi-ug  riac  of  acidity,  and  that  here,  jnat  M 
with  ougar  and  acetic  acid  in  figa.  4  and  5  of  "  Diet  and  Food." 
the  nso  of  urea  was  a  rcault  of  stimulation  and  not  a  more 
excretion  of  tha  urea  s^raUowt'd;  hencs  urea  is  a  stimulant  of 
nutrition  and  comhuation  bcoauee  it  cleara  the  blood  of  uric  acid 

As  som«  appear  to  have  misunderstood  the  Inuring  of  my 
lemorks  on  tho  circulation  of  the  kiduey  {Sewelk  Medical  News, 
Philadelphia,  Sept.  10,  181^3),  I  may  perhaps  do  well  to  re-atate 
theta  here. 

It  is  iK»  doubt  qmte  true,  as  thia  observer  points  cut,  that 
phyaiologic'k.l  experiment  hrjs  shown  that  the  blood  supply  of  the 
kidney  varies  directly  with  arterial  blood  pressure;  but  in  these 
experiments  thr  oapiilariua  of  the  kidney  remained  neutral,  wher&aa 
my  point  ie  that  in  coll>cmia  the  capilknea  of  the  kidney  are  not 
neutral,  hut  lilie  tho  vc^scIb  of  the  skin,  the  eyes,  and  tho  ealirary 
glunds,  they  are  more  or  Ipss  decidedly  obetnietod;  and  what  t 
suggested  was  that  this  obstruction  overcame  the  pow^r  of  arterial 
blood  prcRSurc  to  force  blond  through  the  kidneys,  and  the  remarks 
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I  have  quoted  from  Sir  T.  Laudi?r  Bniatoa  (p.  171)  shaw  that  this 
ifl  hia  opjujun. 

Clinicallv  I  think  we  tneet  with  acanty  urine  under  two  cop- 
ditioDfi :  {l)  when  the  heart,  beiug  Dornial,  the  obatruotion  of 
cJLpillaries  is  abnormal])'  groat,  ojid  tho  kid&cj  oiraulfktioii  id  oon- 
aequontly  defective  ;  (2)  when  the  ohatnjctiofl  at  capillariea  i»  not 
libove  normHlf  but  the  heart  is  weal^  or  diseased,  and  has  noFn  the 
power  to  drive  the  blood  through  them. 

The  failiire  of  circulation  Is,  in  both  caafjs,  due  to  the  fact  that 
tbc  heart  boa  not  power  to  do  what  ia  retjuired  of  it;  but  a  iingcr 
on  the  pulae  will  oaable  ub  in  a  moment  to  distinguiah  between 
them,  for  in  the  fitst  caae  there  will  be  high  blood  pressure,  in 
the  seeond  almost  none  ;  the  sama  argument  applies  to  the  clrcu- 
latioD  in  ail  the  tiasusA  oE  the  body,  and  I  have  already  alluded 
to  it  m  uounection  with  the  inctdtinoe  of  Raynftud^a  duease  in 
girb  and   women. 

This  also  explains  oompletely  the  absence  of  drope^j  in  chronic 
Brigbt's  disease*  for  in  this  disease  the  heart  at  tuat  hypertrophies 
and  workfi  up  to  ita  troubles,  but  when,  later  on,  its  nutrition 
with  that  of  tha  wbole  body  auffera  severely,  it  fails  and  dilatea, 
and  then  retention  of  water  and  dropsy  ijuickly  nuperveuG,  bcoause 
the  capillariea  In  the  kidney  and  clacwhere  get  the  huat  of  it. 

When  anything,  such  ae  previous  pf;iicardjtis,  prevents  the 
heart  from  undcrgoinf;  this  conservative  hypertrophy,  the  primary 
dropriy  m  marked  and  persiatent.  and  the  end  h  so  rapid  that 
there  is  no  time  for  chronic  changes  in  the  kidney  to  take  place. 

Having  thus  given  an  outline  of  the  position  I  have  been 
^[radually  led  to  take  with  regard  to  the  causation  of  albuminuria 
and  Bri^ht's  diacaae,  1  shall  now  give  n  little  more  m  detail  aome 
of   the  facttf  on   which  it  is  founded, 

ta  a  paper  op  "  The  Connecting-link  between  the  High  Tension 
Pulse  and  Albuminuria"  {BriCiah  Medical  Journol,  1S90.  vol.  i., 
p.  ^^),  1  mentioued  certain  points  which  seemed  to  me  o£  interest 
in  connection  with  the  writings  of  the  late  Dr.  Mahomed  and 
those  of  the  late  Professor  Semmola,  aa  bearing  upon  the  causa- 
tion of  the  diseoae,  ^od  suggcfitod  that  heteto-albuniinffimia,  ol 
which  the  latter  writei,  and  to  which  the  kidooy  lesions  found 
•post  nu>rfem  are  secondary,  gave  us  a  good  explanation  ol  the 
causation  both  of  Bright^a  diaeaae  and  of  eo-oalled  functional 
albuminuria. 

1  will  now  mention  a  Few  of  the  pointa  in  this  paper. 

The  late  Ur,   Hahomi?d  pointed  out  that  though  a  high  tension 
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palm  h  Bk  common  uid  obaract'-Tis'ic  feature  of  Brif^bt's  diMOK, 
it  might  ncTcrtheleBH  he  present  lor  Mveral  ycats  b«foro  the-r  b 
any  albuminuria.  H**  =Md  tha^  the  high  t^iu^ion  and  o1b<*r  si^na 
oi  what  he  cnlied  the  prp-a\buminuHo  etage  of  Bright'^  dia^a** 
w«c  probably  due  to  a  poiwm  in  tho  Llixid,  and  I  sup^mtipd  that 
many  of  the  nigna  and  symptama  be  spoke  of  wi^re  thop«0  of 
colhcmia.  and  fhat  the  poifion  he  was  in  search  of  was  probably 
uric  acid. 

Or,  Mahomod  aho  »?hD\/i>d  that  m  cortaio  cnst^  of  Ir^mpomrv 
nib  urn  in  una,  about  nhioh  1  ahall  have  to  sjtealf  at  k'*^'^'  lenjirtb 
presently,  the  flppenranre  o(  the  albumen  was  preceded  atid  bcwmh' 
pftnii-fl   by  un   inoreuse  of   arterial   tUQHion.  ^h 

]  then  quoted  at  conr^iderable  length  from  the  worlca  of  thr  t^^^l 
I^roferaor  Bcmmola,  whu  ehowa  that  the  appearance  of  albumen 
m  the  urine  is  dui^  to  the  preaeQe?  of  an  excess  of  ditTu^iblf 
albumen  in  the  blood  (hotero-albomimeiuiln),  the  kidney  leaioDJ 
foupd  after  dentb  being  due  to  Ihe  irritation  which  (his  foreign 
nlbunum  itventuiLlly  Ki^t^  Lip  in  puling  tbrou^li  it«  glomeruli  And 
tubules. 

I  pointed  out  id  support  of  Sommola'a  thesia  that  Stokvia  in 
one  of  hia  experimont^  with  a^  ^Ibumon  did  produce  Borae  kidney 
irritation,  reaulting  in  the  pasaai^  of  aenim  albumen  into  the  urino. 
1  pointed  out  thut  taking  Bri^ht'a  diaeaao  ua  a  primary  aitetn- 
tjon  (inflammation)  of  kidney  aUucture  causing  serum  albuminuria. 
there  ia  ootbiug  to  oceount  for  the  etneBs  oi  diffusible  albuioinoiilB 
in  the  biood,  as  ti>  the  exietcnci;  of  whieb  iu  neplihtia  the  obaer- 
yfttiona  of   the   iatc   Profeaeor  Scmmola  do  not  atund  alone, 

I  furthar  aaid^  that  while  the  theory  of  pnmary  kidney  leiai^n 
r[Lxitc  failed  to  aecount  for  the  clinic? at  Hymptome  of  many  caaea 
of  so-uallptJ  *' f unofional '^  albuminuria,  the  theory  of  primary 
hloud  leaioQ  (h^taro-albuniixuemla)  might  i^ooLiut  for  them  nom' 
piclely. 

Th«    chief    argUDiont«    of    thr    lihtc    Profcasor    Scmmola    are 
fotlowe,   and  I   take   them   from   the  work  of  Dr.   X^badie-Lagravo 
{Vrnt&^v  Clinique  ft  Mtdndiett  fie*  reins,  Paria.   Ifl88,  p.  71i,  et  *eq.) 
ao   as  tft  give   my   reacJprR   the   opiuioDH  of  other**,   rather  than 
own,  on  the  work   of   Professor   ftommola. 

{1)  The  amount  of  albumen  m  tlie  urine  varie^i  with  theamoui 
of  albumen  in   the   food  and   not   with    the   renal   leaJon ;   thetefc 
the  Albuminuria  ia  not  due  to  the  renal  lesion. 

{'2)    The    CAuse    of   Bright'^    diAeaac    ie    the   aetioa   of   cold 
damp  on  the  skin,  hut  this  ciold  ami  damp  tn  cbroute  eaae*  U  not 
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able  of  ilfloU  U>  detormiDc  kyprncmii  oi  the  kidney ;  thot  is  to 
Bay.  the  lesion  eventually  found  -n  the  kidney  ia  not  Itr  direct 
rpr*iilt  of  tlip  action  of  cold  and  damp  oa  the  skin,  therefoTe  there 
muat    be   florae   iatijrmediflrj 

(3)  Thia  intermediftry  ifl  unftf^ftirailablp  albumen;  certain  por- 
tioQA  of  tho  circuljiting  albumen^  being  remlered  imaflAimilablii  and 
dif iifiible  by  foiiurf:  io  the  tnctfiboliam  of  tb-  akin, 

(4)  This  unfli^iinjlable  albumen  ib  eliminate  by  the  kidnt;yH 
and  othot  organa,  aod  gradually  produrPB  irritation  end  parenchy- 
matoua  and  inter^itial  change  in  thfir  structure — Bright^E  diseaae. 

ThuB  LalMKlie-Lagmve  rwyK  fprevloiu  reference,  p.  719),  "  Ainai 
donu  :  accumulation  daua  le  ^ung  d'ulbuminoidea  batuimilablea : 
prtmior  fait  et  cous^cutivement  Ifiaions  ronalea.  Tel  serait  d'apn^ft 
Sf^mmola  IVnchaincment  dn  prooeaaua  dans  b  mal  di;  Bright." 

He  then  points  out  that  as  a  reauk  of  this  doctrine  there  mu&t 
be  from  ihe  very  onluet  a  d-minuiiou  of  uren  ;  £nd  that  Semmola 
has  long  [lointed  nut  this  diminutioo.  and  alao  the  fact  that  it  ii 
due  to  dimininbod  foimHtion,  a&  tlis  amount  of  urea  in  thf  blood 
in  'inriy  BrJght's  diaea^i:  ifl  les^  '■ban  in  healthy  blood,  bo  tKit 
there  ifi  no  aocumulation,  nor  is  there  any  ittcTttJiG  of  krcatiac, 
kreatlniue.  or  other  IntBrmediati?  mtro^tmouB  productt'^ 

1  have  also  poJnti^d  out  in  chapter  iv,  the  wav  in  which 
colheraia.  by  int^pfering  with  the  eirculstion  in  the  liver,  muaclea. 
skin.  An,,  may  hiuder  metubolism  and  leKsen  the  formation  of 
u^t^a,  and  the  furthrt  fact  that  the  formation  of  urea,  as  well  au 
the  aymptoma  of  fatigue,  can  be  controlled  by  controlhng  the 
colljcmia  ;  hero,  indeed,  vtg  have  in  fatigue  an  epitomo  of  Bright'^ 
diaeaae  ;  prolong  the  eoU&mia  over  weeke  and  months  and  we  have 
to  deal  with  actual  Bright'a  dlaeafie,  ivhich  again,  so  long  aa  it 
is  rti-ent,  <^an  also  bn  controlled  in  exactly  l\\tt  samt*  way  that 
fatigue  can  be^  and  with  the  same  dnig£,  or  even  the  same  metal 
(mercury). 

But  tJue  theory  of  hetero-albuminKmia  la  no  mere  bypotheais, 
for  Semmola  bleeds  Im  patienta,  and  denioDutrates  that  thi?Lr  blood 
<!ontaina  excess  oi  albumens  thnt  diffiuio ;  also  that  blood  which 
containa  this  e\ce«8  will  produce  albuminuria  when  injected  into  a 
dof*.  and  tbiu  album  in  uijji  will  be  prLiportional  tu  the  amount  u£ 
diifuajble   albumen   in   the   blood   injei;t^, 

Lflbftdio-hftgrave  (provioua  refercncf^T  P'  ^-7)  farther  points  out 
that  Semmola  haa  ahown  that  in  Bright'^  diaoaae  there  la  not  only 
ana?mia  of  the  skin,  but  that  it*  glands,  cpitbolium  and  aella  cf 
l1i<'  Ma[pighian  layers  have  undergone  most  extensive  atrophy,   thia 


doubtliiaa  carrying  with  it  ^^reat  intcrfcreTice  with  {iinctioa  an<i 
healthy  taetJibclifim  :  wbile  in  albumujuria  due  to  other  aaus«BT  " 
morbus  cordis.  ftlnohcliBiri,  pout,  thore  h  no  alferatbn  whatflver  m 
the  Htropturc  of  the  skin,  and  he  roncludE^  his  noLice  as  follows: — 
"Telles  eoDt  les  domi^rea  re^hcrchcs  toutea  rSceatefl  du  proFeP^ui 
Bemmota.  i^ui  vieniitrnt  ai  brillamment  ik  Tappui  de  la  throne  dottt 
U  eat   Tflrdcnt  defcnBcur "   (p,   728). 

Oa  tht»  theory  an  albuminuria  is  oc  aU  foara  with  a  glyc^oeuria. 
No  BlCerntion  of  kidney  slructtire  htis  heen  BUggeeted  tc  account 
for  l.h«  latter.  On  the  rontrary,  it  Je  known  that  any  excess  of 
RUgar  in  the  blood  at  once  passes  off  by  the  kidney,  and  tliat 
this  eometinLcs  causes  hypertemia  and  irritatioD  of  the  kidney.  On 
Scmmoia'a  theory  albuminuria  la  dun  to  excess  of  diffusible  nlbu- 
men  in  the  blood,  and  thi^.  in  ita  paasnge  through  the  kidney, 
causes  more  s^^vere  irritation  and  nepb title. 

Lastly,  T  pointed  tmt  thrtt  uric  acid  (the  poison  of  whir^h 
Mahomed  noteil  the  eiTecta.  and  which  1  identified  from  the  cUnii^t 
aymptoma  it  produced^  might  bring  abovt  hetoro-alhuminamia, 
with  aeaondary  albuminuria  and  ocphritiG,  and  thua  form  the 
cotmecting  link  between  the  high  tension  pulse,  Ac,,  of  the  pfe- 
albuminuric  «tagSt  ^^  observed  by  Mahomed,  and  e^tual  Bright's 
diseaae. 

I  suggested  that  uiio  acid  hy  obtitxucting  the  capillaries  {aA  it 
doea  nhen  it  raises  the  tension)  might  interfere  seriously  with 
tho  mctAhoIism  of  albuminoids  both  in  the  liver  and  the  skin 
(cvhich  accords  with  Semmola'a  facts  as  to  the  causation  of  het«Y>- 
albuminfemin],  and  that  when  this  aetion  is  very  intcnee  we  might 
get  breaking  up  of  bttmoglobln  il^fldf  as  in  paroxysmal  htemo- 
globinuria  (the  most  iutente  condtlion  of  he t«ro- album ina^TuiA).  the 
symptoms  accompanying  which  1  pointed  out  arc  jnat  those  of  a 
urio  tic\d  fltorca  (colln?mifl). 

On  the  other  band^  I  pointed  out  that  the  violent  oction  of 
urie  acid  on  the  ciapillaries  might  account  for  that  disease  which 
U  most  nearly  related  to  parrnysmal  b&moglobinuria,  and  Uko  it  is 
aocompapii*d  by  marked  clfnicitl  signs  of  collj^-min,  namely.  Raynaud'a 
discaae  i  and  that  the  symptoms  of  the  pre-albuminuric  stage 
according  to  Dr.  Mahomed,  arc  cold  bands  and  fcetn  imperfect 
digestion,  bronchitis,  gnetric  catarrh,  headache  (c6pcoial)y  hemi- 
cmnial),  loss  of  memory,  deprefision,  weariness,  cloudincea  of  intel- 
lect and  hypochondnft^is,  and  after  what  I  have  snid  in  previous 
chapten  aa  to  the  causnlion  of  These  symptoms  by  uric  acid  1 
niufit  leave  my  readi'rs  to  judge  of  theii  meaniug. 
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We  can  now  &1bo  eee  ia  referenrc  to  Bemmola'a  facte  m  to 
the  cSecte  of  cold  and  damp  on  the  Bhin,  thut  these  muy  not 
only,  as  he  BUppoeed,  directly  oootract  tke  veseda  of  thia  impor- 
tant tiflsue,  but  by  precipitnting  a  coUjemia,  just  oh  in  Ihp  test- 
tube  (flee  p,  175),  may  stiU  furtlicr  hiirappr  its  circulation,  nutrition 
and  metabolism,  especially  !d  those  who  have  on  the  one  haad 
Qjuch  uric  flcid  available  in  the  body^  und  on  the  other  a  heart 
which  (aa  bo  often  happenfi,  in  pregnancy,  for  instance)  is  veak 
relatively   to  the   incroofled   work   required  of  it. 

It  seema  then  that  at  this  point  we  have  three  chief  theories 
as  to  the  eausation  of  nlbuminurio. 

(I)  That  it  h  duf  to  heart  failure  (which  applies,  I  mjppose, 
ooly  to  temporary  albuminuria  and  not  to  Brtght's  dieeose},  though 
no  doubt  liearb  failure  may  greatly  inteneify  the  evil  effects  of 
colhcmia  on  nutrition  and  combustion,  ae  I  shall  have  to  point 
out  further  on. 

(2|  That  it  U  due  to  irritation  of  the  kidney  by  a  poiion  in 
the  blood  (Mahomed). 

[>1)  Thut  it  iti  due  to  betero-albuminsemia,  just  as  glycofluria  fa 
d^e  to  glycKimia,  and  that  irritation  aad  structural  change  in  the 
kidney  arc  secondary  (Senunola). 

And  to  this  last  1  have  added  the  suggestion  that,  while  hoteTo- 
ftJbumin»mia  may  be  due  to  the  action  of  cold  on  the  skiu,  the 
obatruction  of  vessala  which  urJc  acid  produces  may  bring  about 
very  similar  effects,  or  at  leaet  greatly  increaae  tho  power  o5  cold, 
and  colJ  a&  we  now  know  doea  in  its  turn  act  as  a  precipitant  of 
niic  acid. 

Then  in  the  Guy*  HosjAial  He-porU  of  18&i,  we  find  Dr. 
HjLhomed  speaking  of  cases  of  nephritic,  and  alao  of  convaleacenco 
from  ecarlatiua,  in  which  th^re  ifi  no  albumon  wlille  they  are  tn 
bed,  but  it  occuna  on  ijetting  up  and  goifig  out;  and  with  refer- 
enee  to  thia  be  aaya  (p.  410),  ''The  rapidity  of  the  change  \&  too 
Itrcat  for  the  kidney  condition,  detennining  it  to  be  a  fitnictural 
one;  it  muat  he  functional,  or  more  probably  a  vaacular  pheno- 
mcnon.  The  fact  etamja^  tht^rofore,  that  the  same  ktdney,  and 
that  a  diaea*od  one,  can  produce  ahke  normal  and  nlbuminoua 
urine."  This  observation,  it  will  be  noted,  ia  in  complete  accord 
with  that  of  3emmoln  quoted  above,  that  the  albuminuria  dopd 
not  correapoud   with  the  kidney  leeion. 

I  lio  not  deny  that  certain  vaacular  conditioaB  cflA^  produce 
albuminuria  (notably  congcfition  in  eevero  morhua  eordifl),  but  1  do 
deny  thai  eardiac   wouknvxfe  and  tioDg^stion  account    for   the   albu- 
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miuutia  in  the  ooaea  of  ao-caJleil  fuiictionat  albumitiuria  (montioiiLsl 
in  my  paper  m  the  BriH$h  Medie^jl  Journal,  Januatj',  J8W>,  p.  415)^ 
or  for  temporary  albuminurifl  in  uiL*es  of  thronjc  Bright.' :*  dise*oe 
AUck  as  tEio&e  spoken  ol  hy   Dr    Muhumed- 

I  b1m>  deny  that  urii:  *wjid  in  the  blood  direttly  irritalch  [\nt 
kidacj  and  producea  tilbummuria  and  eveatua1l3'^  nephiitis,  though 
1  havi!  no  doubt  that  an  accumulntbu  of  urntce,  or  for  thai  matter 
of  pigment  or  othor  matters  in  I  ho  kidnoy,  or  cv«n  the  merp 
pjLasage  tlirough  it  of  augar  or  bifif,  canthiirides,  &c-.  may  pf<>duoe 
coageHtion  and  xlight  albuminuria,  but  ih&t  is  in  many  wa.ys  » 
very  diflerout  niAtt^r  from  nvphritw.  Urates  alrio  may  atcomulace 
to  a  kr^e  extent  in  the  kidney  just  as  they  do  in  th^  joints  and 
other  fibroua  tissues — **  gouty  kidney'' — but  this  aW  ia  prtkbatJy 
a  different  th.tng  from   parenohymatous  and  LnturstLtiut  nephritis. 

As  to  h^rt  failure,  there  ii*  no  doubt  that  this  may  pro- 
duce congG^tion  of  th<^  kidney  nod  albuminuria,  Semmola  hinueli 
admita  this,  hut  he  poiot^  out  thuc  vt'hen  albuminuria  U  due  Ui 
tliir4  cause  the  blood  doea  not  u>ntam  any  escfiHa  of  diHuaJblo 
albumen,  which  &t  once  dietingaiiibea  i^ardiac  caaca  from  those  of 
lltight'a  diseaae;  and  cardiac  kidneys  are  generally  easily  difipcen- 
tiat-ed  from  those  of  Brip;ht'H  diHoaae  poet  jnoriem. 

In  transitory  albuminunaa  in  apparently  healthy  aubjeota  not 
due  to  meehanical  cnuseri,  m  albuaiinuria  in  the  course  of  maiadtf* 
di/scTDSiquea,  and  in  tha  albtiniinurja  of  eonvale«^anc^  from  Acarlet 
fever,  Scmmola  finds  exceaa  cf  dlfiuiiiible  albiunan  in  the  blood — «a 
excess  whieh  ]«  prupc>iljoual  to  the  amouut  of  albumen  thab  is 
eliminated  m  the  urine.  , 

M&hotned^e  theory  Tcgardiiig  the  loi^al  irritation  in  the  kidofiy 
produced  by  hiK  hypothetiual  poison  aa  thv  eauae  of  fllbuinionria 
and  Bright^H  dis.^aBe  fails  to  eitplain  two  pcinta  of  gre^t  impoTtanca 
ID  that  diseaHc:  (L)  SiammoWa  excess  of  dilTuhililti  albumen  in  th« 
bloody  and  |2)  the  dimio^hed  output  of  urea  whiiih  is  generally 
acknowledged  to  accompany  or  even  precede  the  oneet  of  Briglit'ft 
diacoae* 

As  IStnmiola  romarka,  bin  het^ro-albuminjotniu  givoe  the  b(«t 
poB^hle  explanation  of  tb?  diminished  ur?a,  for  if  albumen  is  Dot 
roetabolised  bat  excreted  uujiltered,  ilie  formation  of  urea  must 
obviously  be  reduced. 

1  wt^uU  al&o  remind  my  readers  again  that  in  all  ooUmmk 
tJicre  is  i%  dimimshed  formation  and  excretion  of  ui^  and  that 
from  my  point  of  view  chronic  coIIsmJa  in  equivalent  to  the  piv- 
iilbummuric    stage    of    Mshomed,    and    Iwads    inevitably    to   ehfoi 
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urea. 


But  if  these  tbeonee  fail,  let  us  see  how  far  tLe  rlieory  of 
betero'^lbumiDsmia  will  carry  tui  la  explamiiig  the  liktory  and 
aympL^ina  of  Bright' a  diaeuae. 

SeiaiuciU  aaya  that  anythmg  that  iDtcHetcs  ^'ith  the  fuDctions 
of  the  hver  or  tho  skin  may  hinder  tho  propot  metabolism  of 
EklbiuTLotu  and  produce  hetero-albumiciajmL^,  whiub  he  ref]iarda  aa 
the  first  stage  m  the  causation  of  albuminuria  ^nd  nephritis, 

I  have  suggested  that  urlt'  Av\i},  by  \ts  aetion  on  the  cupiDari^s, 
may  iuterfera  iu  the  way  sketched  out  abovB  with  the  iunntionH  of 
the  liFer,  and  bj  obatnictiug  its  capillaries,  «e  it  clearly  doea 
duriog  an  ntt^k  of  uric  aotd  hl^tuiaobG»  mciy  also  scriouAiy  intrr- 
fero  with  the  functioDB  of  tbe  ikin ;  henoef  in  accordance  with 
Semtnola'a  reasoning,  it  may  produce  hetoro-albiimimemla  and 
albuminaria  (s<;e  a  bo  chapters  iv.  and  v.). 

W«  now  know  that  no  taker  of  meat  aod  tea  ever  haa  aa  quick 
a  capillary  oironlatiun  in  the  alcin  aa  he  who  ab^taina  from  tbeac 
poiitoo^ ;  honoQ  ah  takers  of  thc^  poi^on^  are  visibly  moving  in 
the  diroGtioiL  of   Eright'a  diaeaoe. 

T  points  out  in  my  paper  on  albuininuxia  (previous  reforenoe) 
that  the  theory  o£  heart  faihirH  would  not  eipiain  [he  cases  de- 
Bcribed  by  Dr.  Dukes  {Britigh  Mfdiad  Journal,  1&89,  va\.  i,),  in 
which,  in  asr^uciation  with  high  tension  pulse,  there  vraa  albu- 
Dunuria  when  the  patients  were  up  and  about,  cjscept  when  they 
were  od  milk  diot,  but  no  albumiDurin  when  thej  were  iu  bed, 
DO  matter  what  diet  they  were  given.  'Iheac  oilboa  diScr  from 
tUoae  ol  Mahomed  previoui^ly  mentioned  in  that  another  factor  in 
o^uaation  (namely,  diet}  ih  introduced.  Muhomed's  oases  might 
bflvfi  been  due  to  heart  failure,  beeauai-  the  albiimeu  appeared 
when  they  were  up  and  about,  and  diaappcared  when  they  were 
in  bed:  but  in  Dr.  Duke^*  caaee  the  patients  might  be  up  and 
about,  and  yet  have  no  albumiuLina  ao  long  as  they  kept  to  mdk 
diot :  and  it  appears  to  me  to  be  noosooso  to  say  that  the  hvart 
failed  on  ordinary  diet,  but  did  not  fail  on  milk.  Then  again 
we  know  that  in  these  ca»eJ4  there  wn»  no  pHmarj'  failure  of  the 
heart.  For  the  blood  predaurt  waa  above  normal.  Hetero-albumin- 
emia,  however,  will  e^lam  the^o  caaefi  easily^  fot  milk  is,  according 
to  8ommola,  the  form  of  albumen  which  ref|aires  least  ekboration 
by  the  A  kin,  and  1  have  suggested  Chat  this  is  due  to  the  iaet 
that  it  is  really  the  prodiict  of  a  akin  gland ;  but  tbe  meat  of 
ordinary    diet   introduces    Aome  urio    acid,   which   will   increase   the 
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collnmm  in  the  blood.  Thea  Again,  they  have  no  ^llmmiuunA  wbitr 
ID  bed,  no  iratter  wbttt  diet  a  taken,  becuuse  the  wDimth  ol  the 
blftoketfi  coantLTacta  the  effects  of  uric  acid>  hy  preTerxting  thfi 
precipitation  of  colloid  uric  ELcid  (eeo  p,  175). 

I  have  oho  epokcn  of  the  albuminuria  that  eometimea  follows 
a  cold  bath,  and  have  auggeated  that  it  is  due  lo  hetero-alhu- 
minipmia  following  tho  contraction  of  the  vessels  of  the  skin  by 
cold,  more  or  less  aided  hy  uric  acid,  which  ia  generally  in  ejcceM 
iu  the  urine  and  blood  hi  the  momiitg  liuurii;  heart  Uilurt;.  iigaiii. 
aeema  t<t  me  an  inadeijuate  explanation,  a^  the  brart  boa  ju^t  bad 
the  benclit  of  a  night'a  re^t  and  recuperation. 

Agoin^  in  Dr.  Dukea'  casea  the  albumen  ie  excreted  in  greater 
quantity  after  rae.ala,  eftpociP-lly  after  breakfast,  thnn  nt  other  times 
of  the  day.  Why  ahonld  the  heart  fail  in  the  morning  after  break- 
fa.Bt   more   than  at  any  other  time  1 

In  a  more  recent  paper  {Ltmctt,  1801,  voL  ii.,  p.  1527),  Dr. 
Dukes  attributes  the  albuminuna  of  odolcflconcc,  and  the  Bright'a 
diaeaae  into  which  he  thinka  it  may  eventually  developj  to  moro 
or  leas  chronic  congestion  of  the  kidney ;  but  as  I  have  before 
remarked  fl  coDj^estion  of  the  kidney  will  not  explain  an  eiceas  of 
diSuBible  albumen  in  tlie  blood  or  a  dimininhe'd  formation  oF  ure«. 

My  G^^pliLtiation  oE  Dr.  Dukea^  casi^  ia  collo^mia  productDg 
obfltmcted  vcbbcIs  and  high  blood  preasure,  hampering  the  func- 
tioOB  of  the  bver  or  akin,  or  both,  producing  batcro-albumiotemts 
and  albuminuria;  and  the  albuminuria  ia  mo£t  marked  at  those 
hours  at  which,  in  the  natural  physiological  cycle ^  the  colbemia 
la  most  jntonse,  the  pulae  slowest^  and  the  urinary  uater  lowest 
(see  U^.  2  and  ^).  Dr.  Saundby  poiuta  out  (^^  Lectures  on  Bright^a 
Diact^De,*^  p.  15)  that  in  Bri^bt^a  dieeaae  also  the  albuminuria  ia 
greatest  after  mcab,  and  capceiolly  after  breakfaat,  and  in  one  or 
two  inBtaoces  in  which  I  have  been  able  to  examine  the  poiot 
thia  buB  certaioly  been  the  case;  so  that  these  "  functionar'  eae«a 
lear^mltle,  in  this  respect  at  least,  the  organic  diHease,  and  1  for 
one  am  quite  ready  to  balieve  that  they  may  poas  into  it. 

On  the  other  h&nd  a  mechanical  albuminuria,  or  one  due  Co 
actual  leoioa  of  kidney  structure,  doea  not  ebow  thia  increase  after 
breakfast. 

It  is  interesting  to  Dots  that  a  prccbely  sLmilar  riflatiou  to 
morning  hours  is  found  in  glycosuria  and  diabetes,  and  no  doubt 
for  the  same  cauae^  and  oa  wc  shall  see  in  the  next  chapter  aq 
allowance  of  bread,  which  if  taken  at  breakfast  will  cause  or 
increase  glycosuria,  will,  if  taken  later  in  the  day,  produce  no 
fluch  effect. 
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Dr.  Uukca  considers  that  tbis  albuminuria  of  bojs  ia  dependcot 
on  soma  uoadition  yA  the  vasomotor  eystcm^  out  he  ov^looks  fbo 
fact,  or  at  basl  givpe  no  espUnotion  of  il,  thai  the  vftsomotor 
KVEtem  is  tjuit*  har»py  in  itoy  posltiOD  vertical  or  horizontal,  so 
long  as  the  bo^  oT]\y  take  milk, 

Agiiin  he  t-elb  u^k  Ihai  these  hojA  very  oitttn  faint  or  feel  faint 
in  the  momine  hour?,  and  that  this  ia  bo  common  a  symptom  of 
albuminuria  that  it  at  once  leads  him  to  e:<amine  the  urine  ;  but 
BurcJy  after  what  huB  now  bocn  enid  on  tho  circulation  in  previous 
chapters  we  want  nothing  more  to  tcil  ua  that  these  boya  have 
high  blood  pressure,  that  their  high  blood  pressure  h  due  to  col- 
hernia,  and  that  it  m  higheet  in  the  morning  houra  becaoae  the 
coJIiEmia  LB  then  greatest  (sec  £ga.  38 — 13). 

And  every  word  that  I  have  uid  in  previous  chapten  on  tho 
efieots  of  colloimia  on  oirculatiou,  nutrition,  and  combustion,  on 
aosiQia,  hflemoglobtnuemiaj  heCero-albumina^mia,  and  shall  have  to 
•ay  of  glyct&mia,  fi.pplie9  to  theia  cases  of  albuminuria  of  boys, 
and  eT^plaios  oumpletely  every  fact  with  rrganl  to  their  c-ausation. 

They  ore  boya  ol  the  upper  claMta  unwiaely  fed  on  a  great 
exceae  of  animal  fleah,  they  are  coming  to  the  end  of  their  period 
of  most  active  growth  (Iti)  and  are  getting  aomo  coUeemia  juat  aa 
their  fiintend  do  a  year  or  two  earLler,  and  the  intensity  of  this 
eoUsemia  will  be  proportional  to  the  amount  of  meat  they  have 
eaten,  and  the  greatneut  of  their  falling  off  iti  developmental 
activity;  and  any  febrile  disease  coming  at  this  time  and  followed 
by  post'fehrilc  coUitmio  may  precipitAte  thU  condition. 

The  oollEomia  causee  slow  capillary  retiux  and  high  blood  pres- 
sure, and  this  may  caus«  more  or  lesa  heart  failure  or  fainting 
in  the  morning;  bat  colbemia  with  heart  failure  meftna,  aa  we 
have  already  seen  in  the  uiwe  of  Raynaud^H  disease,  combuBtion, 
fthich  is  vpry  di^feetive  indeed. 

This  delective  combustion  U  completely  upstt  by  the  albumens 
of  meat  but  is  etil]  equal  to  the  comhuatton  ol  the  albumens  of 
milk ;  the  meat  nlbumca£,  however,  produce  bctero-albuminLemia 
and  albuminuria^  and,  if  the  real  caiise  ia  cot  detected  and  treated, 
may  lead  on  to  Bright*a  disease. 

PractiesUy,  all  conditions  in  which  the  capillary  reilux  ia  slow 
and  the  blood  preosure  more  or  less  high  in  coDaei|uence,  are  con- 
ditione  of  defective  combustion,  and  this  dcfeetive  combualion  will 
bo  greatly  increased  by  heart  failure  if  it  occurs. 

[  most  strongly  adviite  thom  whose  children  Huffer  from  uny 
such  troiibleig  and   hav**  well  marked  alowing  of  the  capiHaiy  reflui 
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to  pay  no  attentian  to  vasomotor  nerves^   wbich,  evea  if  tb«!y  citn 
find   them,  they  cannot  control ;  but  to   \\&ete  do   tJme  in  dearii^ 

the  blood  o£  tLe  poJUoL  wHch  prtveula  its  circulatioQ. 

TJjie  con  be  done  wich  erwc  nctl  ccctnmty  in  from  a  few  w«cka 
to  A  fen  mootha,  end  then  tbc  aTUcnuas,  the  heiLclachos,  the  fami- 
inga,  and  the  albumin urJna  ^ill  vanish  tog^th^r. 

Now  let  us  look  at  the  etiologj'  of  acutfi  Bnght'a  diaease.  The 
kl«  Sir  W-  Roberta  sayR  {*'  Urinary  aod  Renal  Dji^^odes,''  4th  Ed, 
p,  471):  ^' Tliat  complex  o!  imprcHfiiont^,  whii^h  U  familiarly  knowo 
&s  taking  DoLd,  i^  thi^  comition  caviae  oi  fiiigbt'a  disease  in  its 
acute  ionn ; "  and  in  commoa  with  other  writeja  he  mefitioDo 
aIbo  BCfithitmn  ond  aluohol- 

Now  I  hope  that  after  what  1  have  said  in  pr*vious  abapten 
It  ia  unneceMary  again  to  point  out  the  way  in  which  all  thM« 
WtOTS  ai-'t  in  pmduring  a  fluctuation  in  the  excretion  of  uric  acid, 
the  fluctuation  Te^ultLu^  io  the  prodactiou  of  more  ot  ItKis  severe 
collfflmia  which  brings  about,  we  are  auppoaing,  hctero- albumin' 
Eetnift.  albu:uinuria,  and  nephritis. 

I  do  not  deny  that  high  blood  preHsure  and  obBtruct«d  capil- 
Ijiries,  which  interfere  with  the  circitlation  in  the  kidney  And 
produce  sc£.nty  urina,  da  probably,  to  HDme  extent,  abo  interfere 
with  itr^  nutrition^  and  that  whettr  auch  high  blood  pressure  ia 
very  frequently  pre^nt  the  interference  wJth  nutrition  mttiy  be 
oarriod  to  the  extent  of  prodiicin^  stniotaral  change  \  but  granting 
all  thia  u'e  are  no  nearer  to  ths  explanation  of  ScnimoU'e  faiile— 
the  excess  of  diSueible  albumon  in  the  blood,  and  the  dLminiahed 
formation  of  urea   in   Bright's  disease. 

It  has  over  und  over  again  been  pointed  out  that;  we  have  to 
detv!  with  dimiuiehcd  formation*  not  with  diminished  e^fcrclloa  ol 
urea;  now  a  primary  kidney  iesion  cannot  po^ibly  account  for 
dedcient  forma Cion^  though  define tivo  combuation  accounts  for  it 
oompLotely,  and  thia  same  defective  combustion  is  A&m  in  minia- 
ture almost  every  day  in  phyaiology^  and  fig,  3  ^hoWB,  I  think. 
that  the  riae  of  urea  that  follows  breakfast  is  much  leaa  rapid 
and  less  nuirkcd  than  that  which  follows  lunch,  not  heeau:4e  luoch 
is  eucli  a  much  better  meal  than  breakfast,  but  because  mela- 
liulium  and  eombuation  aie  hehl  down  throughout  the  morning 
by  the  coUffimia  repr^nented  in  the  large  excretion  of  uric  ocid 
in  tlio  Hame  figure.  And  hence,  of  courae,  there  ia  bh  incrcoae  of 
iilhuiuinurta   in   these  same   morning   hours. 

And  I  believe  it  ia  poAaibIc  by  adminieterio^  to  a  patient  k 
teat  meal  and  watching  the  hourly  excretion  of  uroa  that  follow*. 
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AS  la  clone  m  physiological  conditions  la  thp  figures  of  ray  book  an 
"Diet  ond  Food.*'  to  gauge  witt  considerable  Bccuraty  the  activity 
of  motaboliBm  and  oombnetion  in  (tat  patient's  body- 
Then  we  shall  also  aeo  in  the  ca^ed  that  lollow  that  albumen 
diminishefl  and  urea  rifi^s  In  pretty  tltifiaito  and  precis  relation  to 
the  qiibketimg  of  The  t^apillHry  rtHux  and  the  reduction  of  blood 
preaaure.  and  J  eball  W  intercatwl  to  see  how  tbofc  who  hold  to 
tbe  theory  of  kidney  lesion  can  tisplain  these  fsicta,  Let  them  t^ll 
ua  if  thev  can  why  iodidea  and  mercury  will  cure  a  kidney  loaion, 
while  citralc  of  potash  raakee  it  worse  i  Why  2  ozb.  of  brctid 
eauee  glyeosuna  at  breaktiut  while  4  ova.  do  not  at  dinner  ? 

In  the  Wi^r\.  Kfift.  Rund.,  January.  18\\^,  the  late  Profeaaor 
l^emmola  a^^ain  puta  forward  i4ome  of  the  main  points  of  his  im- 
portant ri^eurf^hee,  auch  aa  the  fziut  that  the  aubculaneoua  injection 
of  e^  albumen  in  dogn  cauHo?  lUbuminuria,  which  in  not  jit  fintt 
attended  by  any  hiatological  chanf^ee  in  the  kidney,  and  draws  the 
eondnsion  that  egg  albumen  can  pitaa  through  the  kidney  without 
there  being  any  lesion  of  it»  epithelium  present.  But  contmue  the 
passage  of  albumen  lbn>ugh  the  kidney  for  more  than  forty-eight 
boum  and  bypentmia  and  progrensing  chroniQ  nephritis  euAUe. 

Here  we  have  produced  experiraentaUy  exactly  what  we  aeo 
occurring  almost  daily  before  cur  eyea  in  Nature  ;  thus  a  man  may 
have  migratne  every  week  for  a  Iod^;  tima  and  tho  pawing  of  a 
little  albumen  for  a  feM'  hours  at  the  worst  part  of  the  attactc 
may  produce  no  ehange  in  his  kidney  whatever  ^  but  if  hia  eoll- 
s-mia  beromeft  more  chronic,  and  if  the  albuniiunria  is  oontdnned 
from  day  to  day  or  even  weifk  to  week,  the  re&tdt  is  very  different. 
The  patient  pciliaps  tclb  you  that  during  the  laet  month  or  two  hia 
hcadochets  have  been  more  frequent  and  severe,  and  you  examine 
his  urine  and  hnd  distinct   evidence   ol   kidney  lesion^ 

In  theae  two  months  the  fhunge  has  been  made  from  functional 
to  organic,  from  migraine  with  tj<mporary  nlbumiuuriu,  tn  Brighl^s 
disease  with  rilironic  ulbuminurin,  and  tliough  we  cEin  still  control 
the  urii;  add  and  the  heteroalbuminffimia  and  functionaL  alhu- 
minuriii,  the  hi^h  blood  pre«suic  and  the  headaohea  it  producea, 
we  mnuot  put  back  the  damaged  kidney  structure  or  prevent  the 
pUHBBge  of  aerum  albumen  through  iia  injured  tiasuea.  or  reiufltAte 
in  their  original  integrity  the  akin,  muBcleB,  liver^  Ac.  the  grmt 
metsbolifs   tiseues    which    ure   aimilarly    damaged. 

Such  caaea,  I  believe,  occur  daily  under  our  very  eyei,  and  only 
the  miate  of  orroneoua  patholo^  have  hitherto  prevented  our 
seoinp  f^em,     80   far   as   they    nre   funftioual,  true   pathology  givvs 
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HB  complete  power  to  control  bhera,  ftnd  eren  the  IcidtLej  l««ion 
teDd    to   rep&ir   bhemseEvos   If   the   canoe    of    irritAtioa    is    reroorei 

befori^  the  dama^i:  la  too  great- 

CombufltLOD  horc  fig^in  explains  nh&t  a  mere  local  Iddofljr 
Ictaien  theory  cannot,  namely,  why  the  reaulc  oontinnes  after  the 
vai\B9  hos  ce^t^ed  tpO  net,  why  the  acute  diflease  pudAes  oa  into 
ehroniu  wLi>n  Lhe  cu!d.  wetting  or  other  Oftuse  vrlilch  originated 
the   ftcute  disooae   bad   long   paaaed   Awaj. 

But  a  fire  that  has  boon  Dearly  put  out  by  water  will  bun 
low  for  A  bng  time  after  the  wiLtQT  haa  dned  up,  aitd  bo  will  the 
bum&n  fire  that  colliemLiL  haa  nearly  extliigukhed,  especially  whan 
owing  to  large  collections  of  urate  in  the  body  the  collaaua  can 
be   kept  in  conatant  openitLoa  for   months  aod   moiitlL3. 

Tho  bte  Professor  Semuiolu  alao  points  out  that  the  amount 
of  albumen  eventually  exofetcd  in  tbess  oipeti mental  injectiooA 
corroaponda  m  no  way  with  tbo  amount  of  albiimoa  iojocted^  nor 
yet  with  the  extent  of  the  kidney  lesion,  but  rather  with  a  change 
in  the  composition  of  the  blood  il&df.  which  makea  the  aenun 
alhunien  inorbully  drfTu^iible :  or  in  other  word^t,  the  ooncinued 
injeGtion  into  the  skin  cf  an  abnormal  albumen  eventually  bnQ|Ea 
about  Buch  chan^c^  in  mataboli^jm  and  nutrition  that  the  blood 
acniin  iteclf  beoomca  Imperitctly  «^lu  bo  rated  or  motabo  lined,  and 
in  con^cq  iienec  abnormally  diffufiibla. 

In  any  case  the  quantity  of  albumen  excreted  in  Bright'^ 
diH^ade  ilependa  on  theflc  bleod  conditions,  and  not  at  all  on  thi^ 
extent  of  the  kidney  lesion,  just  as  In  paroxysmal  hhemoglobinnria 
we  get  an  enormoun  quantity  of  ulbumen  with  blood  changes,  but 
no  kidney  chaugea  in  proportion  to  it. 

Od  the  other  hand,  in  the  caac  of  direct  kidney  Icajona,  eoch 
ae  those  produced  by  cantbarideBf  the  amount  of  albumen  ia  amaU 
compared  with  the  kidney  lesion. 

8emmo1a  Rays  that  continued  injection  of  egg  albumen  even- 
tually producer  iLlbu-minuiic  retinitis,  and  that  true  Biigbt^s  diaeaae 
can  be  artificially  produoed  in  this  way;  (from  my  point  of  riew 
thb  would  he  equivalent  to  putling  out  the  fire  by  too  much 
coal)  aUo  that  in  ocuto  infeetioua  diAoafies,  toxie,  rheumatic  and 
gouty  dyacrosiai,  the  albuminuria  ia  due  to  modiiicationB  in  the 
di^usibility  of  the   albumen  oF  thv.   blood^ 

And  the  facts  with  rej^ard  to  the  pr^ence  of  tbeae  diffusible 
albumena  in  the  blond  of  Bright'a  diaeaae,  or,  at  least,  in  certain 
Btagce  of  Bright^^  diacosc,  aeem  to  be  confirmed  by  the  reaearchca 
of   Freund,  and   have   been  accepted   by   Vulpian,   Labadie-JjOgraTe, 
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and  others  1  ]iavc  quot^.  But  T  sLiall  have  moro  to  any  oa 
tKoflo   poiata   whan  I  como  to  dciiE   with  cases. 

Now  cold  raises  ;ioidity,  fevor  raiaos  ftcidity,  moat  alcoholic 
drintfl  raise  the  aoidity^  and  these  last,  acting  over  long  yeara.  bold 
back  and  retain  in  the  hody  largH  quandtiaa  of  urate  which  pro- 
vide the  materia]  for  oventuai  cliro/iio  and  stivnT(>  (^olltr^niia  ia  old 
age  or  other  fsiEurc  of  nutrition ;  and  this  colljcmia  ia  to  my 
miod  the  cauao  of  the  chronic  nephritta  bo  often  found  in  ihc  post- 
morfem  room  with  chrome  gout  (see  Dr,  Norman  Moore,  St.  Bar- 
Uiolomew'a  Hospital  Reports,  vol.  xxU\.,  p.  £8'J),  Further,  the 
excess  of  UTntes  which  under  theae  conditions  passes  into  the 
blood  and  out  in  the  urine,  la  the  caune  uf  the  gravel  and 
aalculua  so  frequently  nxet  with  in  the  declining  yeara  of  lile 
(compfire   aUo   case   mentioned  on   p.   49). 

But  ^herc  tho  colhemia  \e  moro  sudden  and  ^everC)  oa  vrhcii 
A  results  from  sudden  eevere  chill  (a  case  under  mj  care  got  his 
disease  hy  being  called  from  the  stoke-hole  of  A  steamer  to  stand 
twelve  hours  or  more  on  deck,  where  he  gt>t  wet  through  in  five 
minutes  and  Lad  to  remain  so),  it  may  produce  uot  only  het«ro- 
albumins^mia  ;  but  tbtJ  urate  dmj,  ab  I  have  suggested,  acting  in 
ficqueoca  (o  the  chiil,  attack  ali^o  the  red  colla  and  cnuse  hffimo- 
glohintnmia  and  h^mo^]obinuri<i,  and  it  appears  that  in  some  casea 
paroxysmal  bfemogloblnuria  baa  formed  the  sturtbig  point  of  acute 
Bright's  disease  {Lancet,  188^),  vol.  ii..  p.  1007}. 

With  regiml  Ia  the  causation  of  parosyamal  btemogiobmurift, 
the  ]at«  8ir  W.  Roberta  says  {loc.  ck,,  p.  132) :  '^  Moat  observers 
are  now  agreed  that  the  solution  of  haomogkibin  in  the  scrum  pre- 
cedes  its  appearance  m  the  urine,  and  that  tho  symptoma  of  kidney 
flHeotion  whieb  are  sometimes  preaent  are  due  to  tho  irritation 
produced  by  the  passage  of  the  haemoglobin  through  theaa 
organi*.'' 

Here,  then,  in  the  coae  of  paroxysmal  hemoglobinuria  tho 
whole  of  Scmraol»*a  contention  ia  quietly  admitted ;  first  of  all 
that  the  escape  of  the  blood  oonstituonle  in  tho  uiinc  is  due  to 
their  breaking  up  in  tho  cirenlation  itself,  and  second,  that  their 
passage   through   the  kidney  uaus^s  irritation  in  that  organ 

If  It  is  i^ranted  that  in  pliifc  of  auch  violent  and  temporary 
deatriictioD  of  blood  #lement«  wo  may  have  aevere  hctero-albu- 
minaemia  lastinc  continuously  over  several  daya  (less  intense,  hut 
of  longer  duration),  may  we  not  ceo  in  thia  the  causation  of  acut* 
BriRht'e  djeeuflc  aa  it  ia  mot  with  clinically  V  And  there  m  no 
difliculty    in    granting    thifl,    as    numerous    obaerrers    (notably    Dr. 
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Stcfihcn   Mrw^konaie.   iMmtf.    1884,   vol,   u,   p.   "lA'i]   have  bcod   albu- 
minurin   both    ptp<?ediog  and   following   the   heemoglobinaria. 

Further,  thi?  albuminurinn  ^K\ch  ncvamptiny  migrnine.  opi- 
lepay.  Of  tonyalew^eiicp  Jrom  acute  disease,  all  conrlitioiw  in  which 
there  ia  offen  1hi>  moet  ohvlouH  and  severe  cdUrhlIb  and  of  whirh 
pftroj^ysmal  befra^J^^lohi^lU^in  \&  bo  olenfly  &  dutp  exaggri ration, 
almost  of  thpmflclvca  suttice  i^  demonstrate  that  the  aflBociation 
oi  albumiDuna  with  collB^mia  is  no  aooidoDt,  and  whoa  we  further 
eonHidpT  fhnt  pven  in  physiologv  uric  sold  controh  the  formation 
of  urea,  wo  (;an  at  ivnce  underst-and  the  fall  of  un^a  us  Heen  in 
ihe  ftlmve  funotional  tmuhles  hh  well  aa  that  whirh  ia  an  marlifd 
a  feature  of  the  oneel   oF   Bright'^   diaeasc, 

Thpn,  in  Bright^B  diacasr^  we  ahall  further  aee  that  whtn  we 
c]etiT  the  hlood  of  uric  s.tad  and  ftklow  oombuetion  to  go  on  freoly, 
thp  albumen  diminiaheB  exactly  in  proportion  ae  iha  urea  in-^TeflseB, 
flo  that  thi^re  is  not  TTiucb  room  for  doubt  na  to  the  real  relation 
between  i.heue  two  HubbtAnt^ef^, 

The  fulloning  ca^e  throvi*,  1  tliinV,  voras  light  on  the  eEHisatiou 
of  albummurifl  in  the  way  I  am  aug^eating,  hy  the  action  of  eold 
or  uiio  acid  or  both  on  the  vi^Beela  of  the  great  metaholio  tiflsuw. 

E-  H-.  aged  Ai,  a  pntient  of  Dr.  Tomsoo,  of  Luton,  Bode,  to 
whom    I  am  indebted   for  the  history  of  the  attacka — 

Complains  of  attaelfB  of  *' liver  "  every  tbToe  months  or  ofteper 
aceompanied  by  extrcmr  niputiil  depreaaioUf  ahivering  and  wtflhing, 
and  followed  by  rise  of  temperature.  Subject  to  theae  attaoWa  afl 
long  OH  he  out  remembor. 

Had  fite  At   ^  and   1:^  yean:  of  age. 

His  mother  died   of  phfhJeia   at  the  aga  of  50. 

Hia  father  is  still   aJive   ftfKi   well,  figfl   93. 

Two  broihera  (one  an  imbpcile].  nnd  one  fliet^r  died  of  phthiais. 

One  flister  han  functional  twitching  and  c^ntractioas  of  the 
muaclca  of  both  anud, 

Other  raombow  of  th**  family  exhibit  evidcnoea  of  an  inaane 
neuroaia. 

Pati*»nt  wflft  operatt^d   on  lor  ana)  tifltula  in   I892, 

The  following  ia  Dr.  Tom**on*s  noeonnt  of  an  atiaolc  he  waw  in 
December.   1&S»2. 

''Condition  distinctly  byeterical .  ihrowa  himaelf  about  on  fhc 
cotioh,  and  repeatedly  erics  out  *  Oh^  ['m  so  bad  1  Ob,  Tm  so 
bad  1 '  A  eonatant  re*ttle*sneM.  He  ahivere,  and  the  lecth  chatter ; 
fwrcaaional  retehing,  bu!  nothing  brought  up ;  puleo  \i)^  ]  artery 
conlraftpcl,   high   tension,   temperature   just   under   100",   liver  miKih 
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aDlargedn  three  fiiLgora'  brcftJlJi  hvhn   the  ribs.     Urine  high  coloiirtnl  ^ 
no   albumen. 

^^  Id  tLiq  cooditLou  he  remainu  for  tv.o  or  three  days  nad  then 
gets  better,  Tht  more  noticeable  features  urc  the  rapid  entftrg*- 
meat  of  the  liver,  and  ita  efjually  rapid  subsidpace  at  the  terouua- 
tion  of  the  BeizuTO,  nnd  the  intense  misery  of  the  patie^nt.  He 
bsA  oevefe  attacke  Uke  thid  uhoul  every  thrive  moritba,  And  \ws 
iMiVcre  flttackfi  bntween   limes.'' 

When  1  BflM-  hixn  he  told  me  that  he  had  bad  a  headache  on 
the  prcTiotiB  day,   whloh   bo^n  at   !l,y(J   a.m. 

His  pu]a«  u'ofi  only  54,  and  both  to  ting«r  and  spbygmogTaph 
showed  estrpmeiy  high  tension  ;  th?  tirat  pound  of  the  heart  «rftfl 
prolonged  or  reduplicated  helweeu  the  ajiex  heat  and  the  r^ternum, 
and  tbe  second  bound  was  loud  :  be  bnd  thus  both  the  cardiac  und 
arterial  aipna  of  high  teneion  (p.  £25).  The  livet  dulncus  was  not 
cidarged,  and  its  edge  could  not  be  felt ;  and  now  wc  come  to  a 
pomt  of  vory  great  intereat.  The  urine  wliii'b  he  passed  here 
(12  noon)  wflft  high  uolnurwl  and  ajieoific  gravity  1020,  contained  a 
large  i^uaQtity  of  albumen,  4  per  1,00<>  (Rabach),  and  no  >^ugar 
Dnder  the  microsuope  it  abowcd  niunerouu  oxalate  crvntala,  and  a 
iow  castfl  hyaline  and  slightly  grantiUr.  This  wm  the  flrot  time 
idbuD^cn  bad  been  noticed  in  bis  uniie. 

Let  ua  try  to  group  theeo  aymptoma  and  ostimate  thaiT  mcan- 
m^.  Ohitruf^ed  en-p^RarifS  and  Aitj/i  Hood  presfurt  are  Hhown  in  the 
attack  deflcrihed  by  Dr,  Tomeon,  in  the  condition  of  the  pubii*,  the 
shivering  and  teeth  chattering,  the  high  coloured  and  probably 
Acanty  urine.  The  hyeteriual  conditions  on  the  one  hand,  and  the 
mi^ntAl  depreasion  on  the  otlit:r  are  the  eflccta  of  the  altemtiona  in 
the  intracranial  circulation  as  I  have  already  expbitif*d  in  chapter 
viii.,  just  a»  the  shivering  may  he  the  effect  of  the  defjcipnt 
eirculation  in  the  akin;  I  have  myself  had  juNt  such  ahivering  or 
«ltght  rigors  in  my  attacks  of  uric  acid  headache  when  they  uiwd 
to  be  severe. 

What  IB  the  meamng  of  the  marked  enlargement  of  the  liver  7 
1  would  aaggC6t  that  it  ]£  a  venooa  coageation  or  hypericmia  doc 
to  failure  oF  The  heart  in  itti  tffort  to  overc^ome  the  capillary  obstruc- 
tion:  when  T  saw  tbiJt  patient  thi-rn  wuh  vpry  bigh  blotjd  preaaure. 
but  the  pulan  rati?  whh  only  54  :  there  was  thenrfore  no  aign  of  heart 
failure  and  with  this  there  was  no  enlargement  of  the  liver ;  but  in 
the  attack  described  by  Dr.  TomQon  the  pulae  rate  was  108,  and  yet 
ixc  sayb  the  tension  was  high  ;  now  euch  a  pulse  rate  with  high  blotjd 
presfiUTe    almost    certainly    means   heart    failure,   and    it    ie   pos«ibl(< 
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that  the  vcsaela  of  the  lunga  were  At  tlie  Bfl.me  timfi  grently^ 
obatruct*?d  (see  cba4>t€r  ia.),  and  that  ttis  told  fljieciallj'  on  the 
right  he&rt  nod   the  Uver. 

What  waa  the  cause  of  the  KiglL  blood  pr(^sau^e  ?  Excoao  of 
uric  acid  m  the  blood ;  the  urine  v&a  high  oolourcd  uud  pto- 
biblf  acckntyi  and  vje  know  that  the  urinary  wat«r  18  JQV«rBely  as 
the  uric  fi,oid  excreted  alnrig  with  it;  therefore  there  was  an  e^i'c^ 
oi  uric  auid  In  the  urine  und  probably  aloo  to  the  blood.  T  look 
upon  theae  jjo-called  **  liver "  att^tcka  then  aa  urio  acid  etormf* 
almost'  if  not  c|uitc  identical  with  my  attacka  of  uriu  acid  Ueod- 
aohc;  and  in  these  attacks  in  rayBcli  I  have  often  noticed  ecme 
distinct  evidence  oE  more  or  \ess  temporary  congestion  of  the  liTcr, 
auuh  a^  pain,  weight,  fuJoe^e,  or  a  feeling  of  heat  or  tension  in 
the  right  by^Kiclkoodriuin,  and  these  seneations  are  at  their  woTfit 
when  the  blood  prosaure  h  greateat,  and  I  uow  rarely  oi  never 
Buffor  from  them- 

Now  we  come  to  the  trouble  at  the  time  I  saw  him  ;  agun  the 
signs  of  obstructed  capillaries  and  high  blood  pressure  nra  mo«t 
marked  in  the  heart  and  iirterieit,  th^re  was  a  headache,  no  doubt 
the  result  of  tliia  tension,  the  previoua  day,  and  the  unne  is  found 
to  contaia  ft  quantity  of  zdbumen  together  with  some  cute  and 
some  Dxalatea,  the  urine  waa  free  b'om  albumen  a  day  or  two 
before,  and  it  became  again  free  from  albumen  a  day  or  two  later. 
We  have,  then,  here  almoet  completed  the  picture,  not  of 
parojfysnml  hemoglobinuria,  but  of  the  n«i:t  thing  to  it,  |)aroxyEmal 
albuminuria. 

Now  the  poiuL  on  whick  tbe  whole  of  thia  ohapler  liingefi  in  the 
way  in  wluch  this  albuminuria  was  produced;  let  lU  look  oloacly 
at  tbc  mcnniug  of  tbc  symptoms  accompaojing  it. 

A  urine  of  high  colour  and  speei^c  gravity,  and  therefore 
almost  undoubtedly  containing  t^ome  exce^  of  uric  aoid.  Again, 
we  have  seen  in  the  previous  chapter  that  oxalates  may  mean  th« 
simultaceouB  eACretiou  of  intestinal  putrefactive  products  (sol- 
phureltcd  hydrogen)  with  aa  esccsa  of  orates  ;  so  that  here  again 
we  have  independont  evideuoo  that  an  ejtcecs  of  urates  waa  ex- 
orated  in  thi?  urine^  but  why  wa.^  there  Intastinal  putrefaction  1 
Becuuse  the  veaselB  of  the  intesTlnea,  like  all  the  vessels  in  the 
body,  were  obstructed  by  uric  acid,  tbe  very  uric  atid  whieh 
was  paedng  in  tucc^  in  t\\s  uriiiti.  Again*  we  kuow  that  thv 
veaaels  were  obetructcd  ou  the  day  bcfor'^  tho  albuminuria,  because 
high  blood  prc^ure  was  the  probable  cauac  of  the  headache  freni 
«vhicb   tlte  patii^Qt  told  us  that   he  suffered. 
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Wc  have,  thcn^  aome  very  BtroDg  evidenco  of  tho  preacnce  oJ 
high  blood  prosfluro  and  obstructed  capiUarics,  &tid  ovidonco  that 
these  had  been  preaeat  for  at  ieast  Cwenty-four  lioure  before  I 
bnw  the  piEienl  and  foond  alburnmuna.  Wc  have  Jilao  same  very 
good  evidence  that  tht^se  capilUirlfiA  were  olistnictj^,  owing  to 
the  presence  of  an  CKoeaa  of  uric  acid   m  the  blood. 

Wc  have  »cca  aUo  in  previous  chapters  that  c^ccas  of  urit^ 
acid  in  tho  blood  may  not  oiJy  account  for  tho  blood  ohangGS  of 
ancemia,  but  also  for  those  of  paroxysmal  hnmoglobiDiLFia,  and 
we  know  that  albuminuTta  may  both  procede  and  follow  hEpmo- 
globinurla,  ho  that  it  m  extremely  prabuble  that  bfumoglobinremui 
and  bwmoglobinuriu  aia  but  aioTv  advanced  stages  of  hetero- 
albumicremia   and  albuminuria, 

I  am  GDggeBlJiig,  thon,  that  the  chain  of  causation  in  the  case 
of  thU  albuminuria  was  aa  fallows  :  a  uric  acid  storm  or  ductuu- 
tiou  of  excretion  resulting  in  collifimia,  geoflrB-l  obstnictioQ  of  capil- 
laries, deficient  circulation  in  tlie  skin,  liver,  IntegtineB,  and  otb^r 
organs  of  mctnbollsin ;  us  a  rcaultr  of  lhi»  retrograde  chaages  in 
tho  albumens  of  the  blood  and  tissue  fluids  (hetero-albumintemia 
of  Sommolfl),  which  in  some  aasoa  may  go  on  to  hepmoglobinwrniti ; 
but  in  thiA  case  stopped  abort  at  het43T0'elbuiiiiiui:^mia  and  albu- 
minuria. 

Some  may  eay.  ''Ton  flpoke  of  congi^stion  of  the  liver  just 
now  ;  why  inity  not  a  coageation  of  the  kidneys  similarly  produced 
account    for   the    albuminuria  ]  *' 

First  of  <v!l,  at  the  time  of  this  albumtnujia  there  was  do 
evidence  of  oongestion  of  the  liver,  and  again,  even  if  wo  grant 
that  there  was  congestion  of  the  kidneys,  that  would  not  account 
for  all  the  conditions;  suppose  that  inatead  of  stopping  abort  at 
albuminuria  the  attack  had  gone  on  to  lia^niogfobinuria,  how  could 
any  cougeation  of  the  kidneys  account  for  the  destruction  of  a 
million  r«d  cella  in  tho  Llood  fitrciim  it^iclf  ? 

_No  doubt  in  congoation  of  the  kidnoys  duo  to  morbus  cordis, 
for  instance,  one  gets  a  trace,  even  a  coaaiderable  eloud  of  albu- 
men,  but  I  think  not  oa  much   m   in   this  case,   4   per   1,000. 

No  congeatian  of  the  kidneys  can  acconnt  either  for  hjEmo- 
giobinromia  or  the  hotc^ro-albuDainiBmia  of  t^cmmola ;  any  suoh 
e:cplaTiation   ihorcfure   falls   to   tho   grounds 

Tho  relation  of  such  a  caac  to  some  of  those  culled  colampnia, 
&s  in  the  Lancel,  1901,  vol  ii.,  p^  l(ilO,  ia  too  obvious  to  need 
further  i^Tplanation ;  all  these  conditions  are  uric  acid  storms,  in 
which   in   some   cnses   the   headache,   iu   othiMs   the  nervouancaa   or 
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deprcasioa,  uod  in  still  otli^r^  the  slbaroiQariSi  or  hiainoglobiniirU, 
are  the  most  promineiit  symptoms ;  aa  In  tbe  most  inUnsting 
0Bse«  previously  rHerred  to  (p.  rilG),  ref*i>r<led  by  Dr.  AtlW,  iind 
b  thii  aa^c  wliioh  ho  nif^atloiut  &»  being  trndcT  my  cftre.  tite 
oocaAionALly  replaced  htwUche  and   ncrvousnew. 

Tokinj^  the  view,  then,  thftt  thiii  poti'^nt'ti  troubles  were  erf  IIm 
uAture  of  paroxysmal  nlbumtnuritt,  and  due  to  reE^uirent  uric  Aoid 
atormB.  the  obvious  indictition  waa  to  r«duoe  the  uric  acid  incoow 
a.n(t  formation  :  I  accordingly  ^ugg^ste^]  a  considf^rnbli^  r^luction  in 
the  nmnunl  of  meat  and  anima]  taod.  and  I  beUeve  he  ueDt 
bf^nd  my  augg?«tii>tL^  and  ubanged  the  diet  completely.  In  thv 
nix  montha  that  have  elapsed  since  thi?  change  of  diet  he  boa  hi 
no  attack  of  '^  liver/'  no  albuminuria,  and  in  in  many  otlii 
reapputa  much  better,  and  a  more  recent  report  eays  that  he  has 
now   Dot   had   an  attantc  for  more   than   a  yaar. 

Thud  tbf  trratmMit  s^etn^  to  hftvv  h^d  the  very  »ame  c^fi^ct 
that  it  bad  m  myself — witb  Ihe  lemoval  of  the  cause  t^he  effect 
Ua»    disappeared. 

A.ad  thifi  iu  another  point  on  nhiob  I  m&h  to  lay  speoi*! 
8tresa,  namely,  that  when  the  diagnwie  of  uric  aoid  diaoaae  ha* 
be«n  well  and  properly  made,  treatment  of  the  uric  acid  should 
without  fall  efTef^t  a  eurn. 

On  the  other  hand,  an  intentional  increase  o1  tbe  uric  aoul 
abuuld   equally   without   fail   make  all   the  oymptoniH   worw. 

Furtbcr,  it  in  a  dietrnguishiug  mark  oi  these  metabolic  albu- 
nunitna^  that  they  are  i^reatly  induenced  by  diet,  that,  aa  pointird 
out  by  Swnmola  and  others,  tbe  amount  of  albumen  excreted  h 
to  u  conaiderable  extent  proportiooAl  \n  the  amonnt  ingested,  nnd 
that  by  reducing  this  amount  and,  further,  by  tAking  it  fn  a  form 
which  ifi  G'-iaWy  osqimilatei)  (milk,  Seuimolal,  the^e  albuiniDunMS.  so 
loDK  aa  they  remain  functional,  can  be  greyly  redupcd  or  cured  ; 
and  the  eKperioncea  of  Dr.  Dukea  quoted  above  confina  wliat  I 
am  i»uytng- 

The  parallel  between  an  alburainuriR  and  a  glyeoanrift  ia  hjere 
agriin  ubflolute.  both  in  their  early  ntagea  are  fnnnfbnal,  and  m 
both  during  t^ls  titapo  tbe  whole  of  tbe  albumen  or  sugar  can  be 
rt-moved,  A  little  hiteit  there  is  a  residue  in  both  caae*  whioh 
ucither  diet  nor  drugj^  will  aufficc  to  remove;  in  the  intervnl  sfime 
of  the  ^rvat  metabniic  tisauefl,  bcmf;  continiiatly  exposed  to  tho 
r«aultdt  of  dpfpetivo  circulatioo,  have  undor-gono  atrophy  and  change 
of  ntnioture^  and  thi^  fiirnueiis  of  rh.it  human  body  will  nev^r 
tigaiu  be  capable  of  couBumiit;^  quite  ua  much  sugar  or  albunii*n 
as  they  di<i  before. 
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Suppofiiog^  on  the  other  hood,  that  aothiug  i&  tion^  UDd  tUc 
patient  contiiiueft  to  form  ftud  take  in  Urge  i^uantiti^s  oJ  urio  acid, 
not  only  will  his  Httacks  continue,  but  ihay  will  gi*t  more  jinij 
tnore  severe  els  lie  ^ete  older;  for  the  dlockeniiig  oietiiboliam  wbioh 
oomea  with  age  will  iftvour  the  p^aaa^  of  u  larger  ami  larger 
encesa  ol  iirti:  acid  through  the  blood,  and  thua  the  mutaboUc 
aJbmainiirmj  which  was  at  tiret  paros^'smal  and  iunt^ttonal,  will 
become  organic  owing  to  waat«  ol  the  tnetabohc  lisflues;  atfuotuml 
dianges  will  take  place  in  the  kidnpv  owing  to  the  constant  irrita- 
tion of  hetaro'fllbuininKiniaj  and  ao  we  gratiimily  pass  from  a  mere 
urio  acid  storm  to  fully  developed  moibus  Brigbtii,  and  1  have 
eecn»  ae  I  say,  quite  a  number  of  cnaca  in  which  periodical 
aufien^rs  have  found  their  altacka  getting  mora  frequent  and  severe, 
Acd  have  th^n^  on  c^ramination  for  inaarance  or  other  cauae,  dis- 
c-nvered   both  albumen   and  caEla  in  their  urine. 

On  the  other  hand,  1  have  se^n  qnif,e  a  number  of  cases  of 
albuminuria,  either  temporary  or  intermittent,  where  diet  treatment 
has  almost  at  i>ncG  re:noved  the  albunjinuria  and  many  of  its  con- 
comitant aymptoms,  ond   the  etice   has  appcurcd   to   be  permanent. 

Id  further  illustration  of  aomo  of  these  pointe,  I  will  now 
fjjive  a  few  notes  of  a  oaso  of  great  intereet,  which  T  owe  to  the 
kindness  of  my  friend,  Dr  C.  V.  Handaon,  of  New  Cross,  S.E. 
He   says  : — 

"1  am  writing  to  tell' you  of  a  caao  in  which  your  uric-acid- 
free  diet  was  eminently  auccessful,  und  only  refiret  that  owing  to 
having  taken  no  not«a,  or  made  any  eatimatioii  of  the  uric  acid 
in  the  urine,  my  aoooaot  will  bo  very  fragmsotary. 

^' A u pistils  M.,  aged  13,  has  always  been  a  delicate  boy,  and 
frequently  absent  from  flchool  M^ith  Be v ere  headacbea.  Has  never 
had  rheumatism.  One  of  the  mother's  relatives  haa  rheumtitism. 
Wamily  history  otherwitfe  uuimportant.  Before  NovemborH  ItKJl, 
he  was  much  interested  in  a  oontata  in  which  he  was  to  aing. 
After  it  waa  over  he  appeared  to  lose  all  interest  m  hia  school 
workj  and  fiufiered  from  conetant  headachee,  pain  in  the  left  aide, 
and  in^refcsing  weakness.  This,  in  Hpite  of  tonfcn,  feeding  up,  dfcc- 
(much  heef-lca   and  bovril),   became  atpadily   wori<a. 

*'l  saw  him  for  the  first  time  on  Febniary  llf»  1302.  He 
IVA0  not  markedly  anaemic,  but  was  umacialed,  tLud  therc^  was 
great  muscular  waeting,  i^tanding  was  impofittibte  owing  to  v^crtigo,' 
If  left  to  himstJf  he  generally  fell  straight  backwards.  If  led  he 
could  shulfie  along  slowly,  and  even  be  got  up  and  down  Etairs. 
There    was   marked    seolirinis   (from   muscular   wpaltm-M)).     Headache 
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was  ftlntoBt  constant,  as  aliio  a  feeliiig  of  naiuea,  whicL  on  two 
t>cuaHioiiB  ended  la  actu^  vumiting.  Tlie  vertigo  peraisted  ovep 
wtile  lying  down.  Knee  jerka  exaggerated  on  both  fiidra  ;  pl&ntjt^ 
roflcKcfl  abetQt :  olhtr  rofloXM  nonrud.  Oplio  discs  nonnal  (thin 
w&B  afterwards  C0Qfirtn4>d  by  Dr.  i}^).  Urino  loaded  with  oratot. 
very  acid;  sp.  gr.  JG24 ;  tio  atbumea  ot  sagar.  Pain  over  piu^- 
cordium  and  left  hy^xtehondriuni  ainioat  constantly  and  ^ontetimeH 
intcm^e  enough  to  wake  him  up  at  niglit-  The  apex  beat  bt 
diJIuse  and  thumpiag  ,  in  Qorm*l  puttiUon,  tUe  eecond  soutid  riu^- 
mg  und  acccntuflted.  The  cttpillary  rellux  is  very  siow.  Nothing 
of  note  in  any  other  organs.  Hoa  cttaoka  in  which  he  Bay»  hi' 
feels  '  dre^Ldlul/  '  desperate/  and  aeema  to  hie  control  of  himself . 
once  he  bjt  his  mothera  arm.  There  was  no  ansathesia  or  hjper 
BBfltheBift^  The  muaclea  reacted  slog^hly  to  faradiHin.  conwpond 
Lug  to  oonaiderable   waotinit. 

■'  I  at  once  omitted  the  becf-tca  and  bovril  from  hie  diet,  bill 
othcrwiBQ  did  not  alter  it,  ami  gave  iron  and  etrychninc  intonmlly. 
and  ordered  a  belladonna  plater  to  the  heait.  tiia  eocdltion, 
however,  deteriorated,  and  on  Mareli  IT,  1902,  Dr,  (iee  wiw  him 
Id  ooDHulULtiou.  Me  wim  puzzled  in  give  a  diagnoaiB.  and  said  the 
only  doBaitc  thing  wu?  the  paraljaia.  He  at  drat  gave  a  had 
prognosia ;  but  wrote  to  mc  the  next  day  to  say  that  on  thinking 
the  caeo  over,  be  thought  it  might  possibly  bo  hyflterio,  and,  if 
so,  that  the  boy  would  recover.  He  oid«red  a  tonic  contaimug  liq. 
dtrychu.  and  lii^.  arBcnicI  hydroehlor.,  whieh  was  taken  until  April  30, 
when,  as  there  was  no  improvement,  1  subRtituled  mist,  acid,  nitro- 
hjdrochlor,  diJ.  before  nieub,  and  sodii  «al.  after  meals,  t«r..  and 
ordered  a  uhu-aoid-frce  diet. 

"For  a  timo  hid  condition  dct-otiorated  stilJ  further  [collfrmia 
from  change  of  diet].  On  May  11  I  cbi^ngcd  the  medicine  to 
feni  ct  anmion.  cit.  On  May  28  the  urine  waa  akkallne,  ap,  gr, 
1026,  GoiLtained  phospbateB,  but  no  albiimen  or  sugnr.  The  £Jgni^ 
of  high  blood  ptesaure  were  very  markod,  and  tht;  jiaiu  over  th^' 
heart  waa  aaid  to  be  Arorse,  On  May  31  he  wu  taking  hyd.  c. 
oret,  gt.  ii-,  hts,  th«  iron  being  omitted.  On  June  i  1  ^ave  him 
a  mixture  eontaining  ^odii  bromid.,  pot-  iod,  and  tr.  atrophanthi, 
in  addition  to  the  hyd.  n.  cret.  He  then  very  alowly  improved. 
On  July  12  he  could  wnlk  a  little  about  the  room  by  making 
■Auddea  rashes.  If  he  walked  aiowly,  bifl  gait  was  eumcwhat  likv 
tiiat  of  a  drunLcn  man,  and  unleaa  aomeone  was  at  hand  ho  would 
fall.  1  then  wont  for  my  holiday.  While  i  was  liwny  he  took 
Che  pillfl  (hyd.  c.  cret.),  but  no  medicine,  and  continutHl  with  thi 
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liUl.  Wli«n  I  saw  bim  again  on  August  5  the  impFavement  was 
wry  marked-  He  could  walk  about  by  himself,  though  he  had 
occaaionftJly  attacks  of  vertigo  and  swayed.  The  pain  over  the 
heart  appeared  only  Lntermitbo&tly.  I  Kaw  him  again  the  other 
day.  wlicn  ho  walked  up  to  my  hoiuc,  a  difltance  of  about  thTce- 
r^uartera  of  a  duIc.  Ho  is  practically  as  well  as  ever  be  was, 
takes  walks  by  himaeH,  though  he  preiera  a  corapaaion  owing  to 
occasional  vertigo,  and  h  fairly  reconciled  to  hta  diet.  His  motber 
Iia4,  however,  ot^casionnlly  given  him  tea  of  late,  of  which  courae 
I   liavo  pointed  out  the  folty.  i 

"  The  eignB  ol  high  blood  ptesaure  hai'e  not  improvol  to  aa 
e stent  correeponding  with  the  general  aymptoms,  the  capillary 
r«dux  At  S.30  p.m.  being  still  10  to  12  hali  Bcconds^  I  belicf^e 
if  the  diet  is  perflated  iu  that  the  boy  wiU  become  well  and 
strong,  bi]t  that  otberwinn  there  will  be  a  relapse.  He  has  grown 
several  inches  during  hiH  illnes^  and  is  hegi-iming  to  gain  fesh, 
though    the    ftcoliosis    peral^tj}. 

*'  In  this  case  1  at  firat  sight  thought  the  eymptoma  were 
probably  due  to  chronio  nopbritis.  When  an  examination  nega- 
tived this,  1  went  fot  cerebellof  tumour.  This  was  negatived  by 
the  absence  of  optic  neuritis.  His  condition  was  bo  suggestive  of 
Bont«  grave  organic  disease,  that  it  was  not  until  Dr.  Gea  bad 
failed  tD  find  any.  and  afti-.r  bis  tunic  had  failed  to  effect  improve- 
ment, that  I  felt  jnatiJled  ifi  trying  the  effect  of  your  diet.  I 
certainly  thick  that  the  end  would  have  been  death  frocn  some 
iulcrcuTrent  diecasc  at  no  distent  date,  but  for  the  stopping  of 
all  supplies  of  santbinea, 

"  It  was  the  resamblance  o!  hia  cam  to  that  described  by 
you  on  p,  52(i  of  'Uric  Aeid'*  that  suggesteil  the  treatment  to 
mp.   after  organiu  diaoofie  begun  to  appear  improbable/' 

In  a  later  letter  he  adds : — 

'*  Reverting  to  Ihc  cusc  of  Augustus  M.,  tta  you  aay,  it  was  most 
interesting  that  ho  got  worse  when  first  put  on  a  uric-acid-lroe 
diet.    Knowing,    however^   that  According  to   youf    theory  it  was 

ictly  wbnt  ought  to  happen,  T  looked  upon  it  as  of  hopeful 
Igury,  and  was  able  to  encourage  the  mother  to  persevere." 

I  should  have  very  little  doubt  that  in  this  case  tbe  only 
disease   w&s   collocmia   and  alow   capillafj   reflus,   with  more  of  lesa 


'  The  sue  ol  E.  H.  givan  ft  iitbks  heiort  i  Dr.  1IaDd»c'»  po^  rolflronoD  ii  io 
Lha  fiftb  editJmi. 
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Leut   failure;    buh   a\i   latuTt    tonics    Eailed    till    the   caottO    wfU9    re- 
movfd.. 

Jt  &ocms  to  jue  aluo  Lliat  we  have  hare  a  conditioa  rel»W<i 
tc  that  already  mentiooed  on  p.  386,  ba  "  Fontilj  peiiodic  pan- 
ly^e,*'  though  Kpfp  th*  Iokr  f»f  powsr  war  (ihronic  nnd  pprsiAtent, 
raUi*;r  Ihun  f^mportir)-  and  periodio.  In  nil  Huch  (^ondilioms  we 
Bee  moie  modi£catiGii0  uE  the  uardiac  faiJure  wtiob  occurs  wbro 
an  ordinary  miproine  is  complicated  by  syncope ;  and  th\w  Dr 
Uojidson's  moat  mttrtiating  coao  waa  but  an  e^uggeiatjon  of  Ibp 
migraine  and  vertigo  on  which  it  eiiparveued.  The  dUgnoaia  of 
bystflrifl  Tft  most  infeTCBting.  as  I  hflvi?  always  maintained  tbut 
hysteria  is  ii  circulation  diApina^  £i^oiJa?Tnia  plus  cardial^  railui'o)^  and 
the  two  cases  just  narratird  would  alnioet  suffice  to  prove  tluA 
even  if  tbey  iilood  alone;  but  aa  ji  matler  of  fact  one  £ndf^  almost 
all  gtfld&tioiiH  and  intenncdJate  conditions  between  bi^adacht,  ver 
"^o.  mental  dcproseion.  n«rYouiincfl%,  hysteria.  opUcpay  and  pamlyeis, 
juBt  h&  oue  alflo  ^ndR  a\\  gradatioDB  Irom  parosysmal  albuminuna 
and  araemin  of  migtaine  r.hrough  paroxysmal  hsBinoglobinuria  lo 
Brigbt's  diMii^e,  and  tbrough  parovyAmal  glyouHuria  to  diabeUe ; 
and  thua  migraine  is  a  veiibable  epitome  oE  all  these  circulation 
diaeaAea  owoiog  a  uonimon  cauae^ 

Some  evidenoe  ia  favour  ol  Scmmola'a  theory  oi  batoro-albu- 
mlnAemLa  ib  given  by  thci  late  Dr.  Crant^toun  ("barlps  in  a  papier  on 
*'  lotermittpnt  AJbuminuria "  (5^  Thotmu's  Hospitai  Heftorli,  vol. 
Ji3ci)j  and  he  Tncntiona  that  ic  one  young  man  hp  found,  jiuc  aa 
Semmola  bad  done,  aomc-  nlhumon  in  the  perspiration  and  ^ivN» 
as  well  afs   ill  the   urine. 

The  same  author  mentions  several  intereHtiog  caflea  of  albu- 
minuria  aaaociat^  with  high  blood  pressure,  n:entul  df^prceeion  or 
hcadaohe ;  one  t^ase  iu  which  there  wus  albummuna  at  the  rmn- 
fitnial  poried^,  ami  unotker  case  in  which  it  waa  uaaociat«d  with 
eonatipation,  and  rplievpd  hy  blu^  pill  and  saline*.  I  flhonld  hav^ 
no  doubt  that  the  mercury  and  the  salinr<s  afTKct4>d  the  napillarie^ 
all  over  the  body  as  well  as  the  intestines.  He  flleo  apeaka  ol  th*- 
eilectB  of  exposure  to  told  and  its  jjofisiblc  influence  on  tb*  akfra. 
and  mentiona  acverol  othof  pointa  which  are  in  favour  of  tht 
metabolic    origin    of   the^p   nlbiimimitias- 

1  have  alrandy  AHid  that  (he  easea  oE  albuminuria  deaenb«d  bv 
Dr.  Dukea  ari?  ^iwioiiated  wiih  high  blood  pressure,  inttuonc^ 
greatly  by  diet,  artd  (hat  he  himself  coonidera  that  they  oEtpn  paas 
on  into  Bright'd  disct^e, 

1  differ  from  him,  however,  in  Wlie^-ing  that  such  albuminuria 
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Qcd  auoh  Bright^H  diacotw  An  not  due  to  hyperd&tnLfi  of  the  kid- 
liayB,  but  ore  tbe  ri^aiilt  of  a  lailare  in  metabolism  4fid  hctoto- 
albUQUQJfmiai   which  abue  will  cxplaia  all  tte   iacis  of  the  case^ 

When  the  failure  k>f  mi^tjvboliem  ia  slight  and  the  het(*ro-nlbu- 
minitmiA  oi^caaioaal,  v^ry  flight  change  m  difi.,  tlodiini;^,  f^xerriHt" 
or  clinmte,  may  siiffii-i-  to  remnve  it,  as  m  some  of  tihc  case*  ! 
hftve  roeotioned:  but  when  It  is  more  seTBCc,  and  capctially  wben 
o^^'ing  to  atrophy  of  metAbohc  atfUcturea  it  hoa  become  or^oic, 
or  still  moref  if  it  is  ct^tnpbcatcU  by  a  kidniM*  lusion^  tbcBe  m^asur^s, 
will  DO  longer  remove?  the  albumen,  and  uomplHe  cute  may  bt- 
ImpoaKible- 

The  kiniJ  of  albumi'ii  exi^rftfd  upemt*  bIbci  to  t*>ll  thu  same  toJe, 
for  it  IB  now  pretty  j^eoerfllly  rBCOguiacd  tli»t  in  functional  caaee 
aa  well  aa  m  paroxysmal  ha? modioli ouri a,  the  albumen  in  the 
nrJTiQ  is  moatly  globulin,  whiot  dialygcB  freely,  whil-;  in  adyafloed 
cBne9  with  probably  distinct  and  dofiniCi?  kidney  lesion,  serum  albii' 
men  k  present,  which  will  not  dielj'ae  {Jjtnc^!,  188y,  vol-  if., 
p^  IdCMi).  Now  the  late  Professor  Scmmola  pointed  E>ut  many 
years  ago  that  Jn  varly  and  Jicute  ca&ea  there  U  sn  ejcceaa  of 
difhifliblc  albumen  in  hie  uriue  ind  in  tbe  blood  ;  while  in  advanced 
coses  with  dlatinct  hidney  ietiion«  the  albumen  id  the  urine  may 
be   almost   entirely   acrum   albumen. 

The  serum  albumen  |>aa^eu  onlv  when  there  ie  a  kidney  le^on  i 
the  difTuflible  alburaea  poiLses  at  any  time,  berausi*  it  ia  diffuaihle. 
Eta  presence  in  the  urine  is  a  sign  cf  hetero-albuminffimia.,  juet  na 
glycosuria   is  a  ^i^n  of  glycffimia. 

Where  di^uaible  albumen  is  alone  pre^nt,  tb'  i;oDditioiia  are 
atill  functional,  and  diet  treatment  which  removes  the  ketero-albu- 
minaamia  may  cure  quickly  and  completely  ;  but  whero  fterum  aJhii- 
men  ia  poseing,  diet  will  no  longer  cure  promptly^  and  may  not 
■uuFtf  at  dl,  Jor  the  removal  of  the  hetero-rtlbuminBemia  d<ieft  not  do 
iiw&y  with  ihr  kidur^y  lejsion  ahicb  w  now  pn^mint  ami  allows  the 
acrum  albumen  to  pass. 

It  ha£  bcdn  pointed  out  that  pyrogalliu  acid>  tnluyleine-diamicc, 
Aq.,  when  used  to  produce  hiemoglobinunu  in  animab,  do  uvi^nt- 
ui^  bring  about  i^veri^  nephritis  (LaneH,   iS^,   vol.  i-,  p.   115). 

Ib  it  the  aubstanee  itaelf,  or  its  efleoC  on  the  blood,  that  pm- 
dur:e  the  liepLntifl  ?  8emmola.  at  lehst.  wouM  probiibly  hav*^ 
ar;i.r)but<H]  n  share  of  ihi?  r^^ult  to  hetFr(t-ulbumijiiemi.a  rind  htf^nui' 
nlobinK'mia.  Tlie  late  Dr.  RnHe  augifesta  (Lancety  18BC,  voL  u^, 
p,  7(U)  that  functional  albuminuria  ia  but  a  minor  doj^e  o 
pnroxyemal  kormoglobiouria  -  and  I   have  pointed  out  that  in  botb 
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troubles  there  ure  oft«n  abundAnt  aigna  and  symptoms  of  coVL^mU; 
und  thiH  nufhor  hiniself  points  out,  thEit  m  functional  albuminuru 
thert  are  frequeutly  bilioua  Attacks,  which  I  should  translate  b/ 
the  one  word  cullicutia  {nee  ibove  c^bc  of  E.  H.).  lie  also  afty* 
that  arDonio  diminiahea  tbc  bffimolytic  action  of  the  lircr,  4iid 
strpagthoofl  the  TCsieting  power  of  the  red  cella ;  ii  did  not  appear 
to  do  BO  in  the  caao  of  Darnel  H.  pven  above  (p,  &17)  ;  but 
there  was  severe  collsmiar  and  tr^atmi?nt  oi  this  waa  followed  hv 
general  improvemont.  Arwric,  aa  we  shall  see  in  cTiaptor  JCvL, 
probably  clears  the  blood  of  uric^  acid,  aud  would  do  doubt  in  this 
vay  af!ect  it«  quality,  but  it  failed  to  clear  th^  blood  of  uric  acid 
iu  the  caflc  of  Daniel  H.,  because  of  ita  great  filkalimty  dilC  to  hi* 
ftv'ble  nutrition,  and  therefore  it  did  no  good,  Sc%-&ral  wrilere 
huve  HOggeeted  that  bile  salts  affecl  the  hnurao^lobin  (Mac-Muno^ 
British  Medical  Jovrnal,  1S88,  vol.  li,,  p.  117;  OliTer,  Lantet,  18S5, 
voL  i,  p.  1177).  Thej  may  do  eo,  but  It  eeemB  to  me  that  tli« 
known  effects  of  uric  acid  give  a.  better  explanation  of  coucoini- 
tant  Bymptoma,  and  la  maay  coccSf  us  I  have  ahoim,  there  is 
evidence  of  oollcGmia. 

But  Bupponm^  the  uric  acid  in  the  blood  can  thua  brinf;  about 
het*ro-ELlbuminffimia,  albumin  aria,  and  nephritis ;  the  nepbritl«,  when 
it  has  come  into  existence,  will  have  an  important  effp/st  on  the 
excretion  of  uric  acid;  for  unything  in  thr  uature  of  JtiflammBtion 
in  the  kidney  mujst  diminifih  lU  alkalinity ;  and  if  the  aUksliisity 
of  the  bidncy  ia  leea  than  that  of  the  blood  and  tiasnc  fluids  genei- 
fllly,  it  foUoWH  from  fuy  firat  principlee  (chapters  ii-  and  iii.)  that 
iiny  uria  aoid  that  comea  to  the  kidney  will  be  rendered  insoloble 
and  retained,  iniitead  oF  being  e:cereted,  hence  it  nomea  ubont  that 
ihongh  we  have  plenty  (too  inurh)  of  uric  acid  in  the  blood,  wa 
have  too  little  in  the  uriuQ  in  firi^ht^^  disease  (eec  alto  priivious 
rrmarks  and  referencea  on  the  euhject  of  Uric  Acid  Infarcta  in 
chapter  iij„  p.  80). 

Hence  it  coinc»  about  that  in  acute  nephritia  (but  not  ao  madi 
in  very  ohrontc  diseasi?),  no  matter  what  may  be  the  alkalinity  of 
the  blood,  VF?  get  a  holding  hack  and  retentioti  of  uiic  aeid  in  the 
body,  because  the  diminished  alkalinity  of  ihe  kidney  la  unfavour- 
able to  ita  Bolubility  and  excretioni 

Hence,  in  nephntia  we  have  ohronii:  rolloDmia  and  ita  aigne, 
obstructed  Gapillance,  high  blood  prc&Aurc-  it  (he  heart  la  a  strong 
one,  filow  action  of  the  heart  { bradycardia )j  miauty  urice,  ret^ntioQ 
of  water  in  the  body  and  general  dropsy,  with  other  aigna  of 
coIU'ttiia,  such  as  headache,  mental  de^jresaiouj  tendency  to  auicide, 
all  of  which  are  well  known  to  occur  in  Bright's  disease. 
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Ad  interesdng  cuae,  iUuBtrating  soma  of  theM  iioints,  was 
admitted  under  the  care  of  my  Cdtleague,  Br.  Tooth,  ftt  tho  Motro- 
jiolitan  Hospital,  and  ht?  very  kindly  p;iive  me  leave  to  mention  il. 
A  hoy,  8  or  0  years  old,  admitted  mih  aubututo  uepIitUia  and 
geocral  dTopey<  Urio«  only  15  to  IG  0£a^  io  twenty-four  liourB. 
Meaalefl  waa  accidcutaUy  introduced  into  the  ckildreo*fl  ward,  and 
rhJB  patient,  with  others,  took  the  diaeaee.  Tliu  effect  was  mogiciLl. 
As  Boon  oa  the  fever  had  reduoed  the  blood -pr«££ure,  the  urine  ran 
up,  and  WHS  lor  bcvonlI  days  ahoiit  80  ozs.  in  thp  twenty -four 
honis,  and  in  two  or  three  Ha^t  the  dropsy  had  nearly  all  gone. 
Kere  the  risa  of  temperature  and  concomitaiit  rise  of  acidity  cleared 
ths  blood  of  urio  acid,  freed  the  oupillaricSj  among  others  those  of 
the  kidney  ;  the  reault  was  a  oopioLis  diurosia  and  romoval  oE  the 
dropay-  Jfow  preciaoly  the  same  eaD  be  done  with  drugs,  acids, 
opium,  mercury,  any  of  those  in  chapter  iL,  mentioned  a.s  causing 
retention  oi  uric  acid,  and  the  reault  will  be  proparttonal  to  their 
power  over  uric  acid.  Id  some  cases  of  nephritlH  I  have,  with 
these  drugs,  altered  the  pulse  rate  from  about  44  to  90  or  above 
{see  hg,  S^,  p,  202),  at  the  anme  time  reducing  its  teneion ;  and 
with  this  went  incrcu-so  of  urinary  water,  removal  of  dropay,  and 
diminution  of  albumec.  Natare  Is,  however,  generally  more  power- 
ful than  any  drugs,  aa  the  above  case  well  illustrates;  but  I 
believe  that  she  octR  in  the  eunie  way  by  clearing  the  blood  of 
uric   Eicid^ 

It  may  be  aaked,  why,  tu  chronic  interstitial  ncphiitist  while 
there  is  still  high  blood  pressure,  do  you  get  no  holdJn^E  back  of 
water   and   no   dropsy  i 

I  have  eugg4^9Ced,  m  the  result  of  my  own  observations  on  the 
TU  utter,  that  in  chronic  nephritia  the  □nllffimia  is  greater  in  thu 
idkaLue  tide  of  Ih'j  uionting,  and.  as  a  reeult,  the  pulse  is  slower 
acd  the  urine  more  fioanty  at  thia  time.  Later  in  the  day^the 
evening  aod  m'ght — colLjcmia  ia  leas,  the  capjllarics  are  relatively 
free,  and  a  eopsidcrable  diuresis  makes  up  for  the  scanty  evore' 
tion  of  the  othf^r  houra  (see  quantities  of  urine  per  hour  in  table 
given  by  Saundby,  previous  refcpeoce,  p.  15),  For  a  case  in  which 
this    was   ao>   see   LtinctU,    1890,    vol.    ii.,    p.  133, 

In  this  way  thcnr  is  no  retention  of  water  in  the  body  in  chronic 
Br^lit^s  diaeaae,  for  though  the  capillaries  arc  obstructed  and 
the  tension  high,  the  heart  is  equal  to  its  wcik,  and  especi- 
ally at  night  the  circulation  ie  free.  In  acuta  Bnght's  diseafle, 
the  sudden  obstruction  of  capdlaries  may  overpower  the  heart  and 
drupey   refiulta.     Tn  all  cases  I  believe  It  Ijj  a  struggle  between  thf? 
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heart   and   the    obfltmctcd   capilljiiTiL» ;    if   tte    benrt   iails    iherr    b 
dropsy^,  if  it  wIiih  Lherc   in   miue   (see   M&rf-y's   obacrvatJuas.    i^uolnl 

in  chapbor  v.,  p,  ICyj. 

XiiBro  ftro  no  flotibt  two  foctora  in  droptv  ;  (I)  that  water  m 
the  blood  cannot  ^et  past  the  kidney ^^  or  for  that  nULtter  tht 
vkin,  or  aoy  other  excreting  gkndH,  becaufcp  of  the  block  io  the 
cApillflHes ;  FUid  (1^)  that  th^  wntor  in  ;he  tiAsuf^s  '\s  only  rer) 
nhiwly  t*ken  up  into  the  blood.  This  in  very  well  shown  by  tht 
exjwrimente  o(  Reeih^l  {Ccntralbl.  jut  Inn,  Mrd..  October,  lS9tf). 
who  loluacd  aciluie  aolutioa,  aud  ^^ho^ved  that  m  renal  codes  it 
took  B  very  much  lon^^r  time  tc  he  absorbed  from  tke  tiatties 
than  in  healthy  individuals. 

No  doubt  it  would  be  much  alnwer  in  all  take™  of  meat  and  tea 
thaa  ID  thoHe  who  abatain  from  them,  just  &&  tlie  capillary  rtfdux 
itdiilf  ifl  slv>wer  in  the  aelf-poisonciB- 

Tlio  la^!^i  IS,  of  ci^ur^*:^  that  s\ovf  uapillary  rotiux  xilvaya  meane 
dofoctivfi  circolotion,  defective  nuhition^  d^fectiTo  latere  Luigr 
betweeti  the  blood  ^nd  tissues,  und  defcL-Uvo  combUEtion ;  it  is 
rnally  albuminurm,  Brigbt's  diseaae,  glycfisuria,  diabetes,  polysajpiai 
ubssity,  iBdema  or  dropsy  in  embryo  ;  sod  it  may  develop  into  Jirty 
one  of  th&M:  or  aW  fiitir  of  them,  motp  t>r  h»&  Donibined.  ms  iB 
Ejometiiue*   »een. 

The  capillary  reBu?:  ifi  thus  ttii;  index  Dot  only  of  tb^  circular 
tion,  but  also  of  the  nutrition  and  combustion  of  the  body;  tmd 
when  we  know  the  eause  of  ihe  defective  uvreulation  v&  can  al 
once  control  both  it  and  it«  electa  ;  and  in  all  caaea  pathology  is 
thuB  aeen  lo  be  A.  mere  eiflggePfttion  of  physiology,  aa  collntciH 
ooatrols  formation  of  unia  and  extretion   of  waller  in   the   ktU^r. 

If  we  wiah  to  understand  dropsy  thoroTighl^  we  miut  etudy 
most  careMly  the  reUtion  between  the  excretion  ol  uric  a^id  and 
that  of  wfiter  \a  the  physiology  of  every-ilny  life;  Id  the  morning 
hi5urs  even  in  phvsiologj  there  is  mare  water  m  the  blood  and 
tisBUfti  than  In  the  eveniaj^.  and  in  the  viric  avid  headaebo  thti 
urfltor  in  I,he  tisaneB  often  increzLse*^  so  ns  to  be  visible :  and  betu^efn 
this  and  drtipay,  Hither  rardiaii  or  rennl  ihe  difference  is  onlj-  one 
nf  degree ;  in  cnrdiac  dropsy  the  water  fails  to  pa»E»  the  kidney 
beoauae  the  heart  has  lost  rhe  power  necessary  to  pass  the  blood 
ihroQgb  the  kidney  vesaeb  ;  in  Bnght^s  dieroBe  the  heart  power  may 
bo  undirninifthed,  but  the  kidooy  vesaols  are  obalruotad  by  uric  acid- 

In  chronic  nepbritiA,  niso,  ibe  alkalinity  of  the  kidney  is  I«rs 
reduced  than  in  the  avMtP  diseane,  henee  rhe  holding  back  of  urio 
acid   and   consequent   eollfniia   is   relatively   less   severe. 
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CollKTnia  ifl  pmbnbly.  ihi-Tefnre,  oior'-  i^pvere  io  audden  sad 
acute  case«,  and  this  correBponds  with  the  r4?iatioD  of  urcfniu,  thp 
poifloa  of  wHch  ia.  1  believe^  dimply  uric  ucid ;  Hud  ita  eyniptGinA, 
at  Icaat  the  most  proTuinrnt  otte^.  a^re  the  reaalte  oi  the  acticn  of 
this  poiaon  on  tlie  resseb,  and  eo  on  the  cirt^uUtitJii  of  the  brain. 
And  by  moaaurinB  tbt*  capiliary  roSux  ftud  blood  pruaeuro  nt  Xhv 
aamp  time  thf  real  ciiu^a-tion  and  *fc^ueuce  ol  events  can  he 
prov^^d- 

Bt^forp  tlie  attack,  u^  'if>  well  kiiowrir  the  unnv  is  often  extremely 
Bcantj,  and  the  puldt  may  he  as  elovr  aa  40  (cutciiHe  nricacidtemia 
and  coUflJOiia).  The  case  in  which  I  altered  the  pulse  ratt  from 
44  to  upvarda  of  8C  hnd  elight  oonvulaioTifi,  severe  heAdnche  and 
other  si^Q3  of  ur^^mia  al  the  time  of  adrni^Bion  under  mj  car?. 

The  very  r.lose  parallel  betwt^en  the  eymptoms  of  coUfecnia  and 
those:  of  urffimia  has  long  interftated  me,  and  I  behove  thut  lill  a 
l^ital  IcHicHi  im  produced.  T  have  the  aame  power  over  the  one  s* 
over  the  other.  IiCt  u^  look  for  a  moment  at  the  main  aymptoiiLfi 
of  uraomian  and  first*  epileptiform  convulfcions.  I  Lave  shown  that 
Biimlar  oonvulsions  may  bi>  thn  work  oE  anc  tn^.'id  ;  thon  &h  regnrds 
hesdaohe,  ^ddineBs,  drow^itiPssH  cold  ekiUf  cold  sweatd.  loeal  arleriaj 
Bpaama,  "dead  haad,"  vomiting,  alow  high  tension  puL^e,  iica-nty 
urine — these  nre  merely  the  signs  of  the  iirie  held  hvadftcbe  (mij^raine)^ 
AmauroBLH,  again,  i^  probably  only  an  pxaggeralion  of  the  well- 
known   eye  aymptomh  of   migraine. 

I  have  obtained  conajderable  qui^ntitles  of  uric  acid  from  the 
blood  of  urcDmic  patients,  &g  '0025  per  cent,  from  a  eaae  under  the 
care  of  my  colleague.  Dr.  Tooth,  at  the  Metropolitan  Hospital,  and 
'tt021  from  a  cbwi^  under  the  care  of  Dr,  R.  Kirk,  of  GlasgoWj 
who  kindly  went  me  the  fipecimen,  nnd  "OiHS  par  cent-  from  a 
patient  of  my  own  at  the  Roral  Hospital  for  Children  and  Women, 
vrho  WHS  17  years  of  age,  and  had  a  large,  pale  bdney.  Her 
temperature  waa  105'^  aoon  after  the  blood  wa^  drawn,  and  wh«n 
a  little  later  »he  came  out  of  the  iNjma  ahe  eomplamed  of  « 
severe  headache,  in  many  reapects  resembling  that  of  uric  acid. 
In  t^  £r8t  cafle  the  temperature  waa  10^8  at  time  of  cupping, 
and  the  amount  found  vt&»  probably  only  a  fraction  of  the  quan- 
tity in  the  blood  when  the  uremic  eymptomo  began  ■  but  even  so, 
it  \B  nearly  four  titnea  ae  muoh  as  ia  found  in  other  dioeasw  asHo- 
oiatod  with  fever,  e^g.,  '(XKNi?  per  oenl,  in  pneumonia  with  temperatiiw 

W«   have   here   than,    db    1    have   Hhown,    nil    the   caas«a    whJoh 

produoe  collffimia  ;   aod   all  the  signs  of   it»   preaence,   lUld,   further. 
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all  th*"  rlrugs^  which  do  good  in  treatment  (opiuiQ,  «cida  Ai'^h 
clear  the  UltKid  o!  uric  acid,  while  bkcding  mechanicallj  roduc«» 
Ihc  t^Dffion  and  preosute  hv  meaTie  of  whioh  the  urio  ftoid  fatttllT 
af1(*cU  the  nerve  centres  (aoe  p.   25^). 

The  ^ixt  value  of  morphine  in  ecUmpBift  la  further  evidence  ot 
rhn  same  thing,  and  evciything  thai  drjes  good  in  these  serioi:*^ 
Tffulta  of  colWmic  circulation,  mthei  luwcra  tho  blood  preosuir 
mt-<:hjimcatl)'  us  bleeding  or  purjf'ne,  or  clears  the  blood  of  unc 
acid,  which  is  the  ottion  of  morphine,  and  it  txats  in  exactly  th^ 
same  way  in  the  loaa  ecvAte  conditiona  of  c<)llfi^miu  such  as 
migm:ie  and  depression. 

Xhu^  in  a  case  iindet  my  care  T  betii^vc^  that  T  can  trace  «l! 
the  Ltutors   that  letl   up  to  a  lalal  iirffimJc  convulaion. 

Lydia  M.,  age  44,  admitted  into  the  Royal  HospiUil  for  Children 
and  Women,  on  April  3,  I6S7,  auBering  from  chronic  Bright *« 
dioeoec,   heart  failure,   and   dropsy. 

On  admifl'iion,  temperature   97^.  pulM  80.     High  tcnfiion- 

T  aaw  her  two  days  after  admtasion  and  found  that  she  hftd 
been  put  on  pulv,  jnlapeB  i-jx,  aud  u  pill  containing  mercury,  aquill 
and  digitalis,  to  be  taken  three  timas  a  day.  Keart'a  ap«:c  bfflt 
(ifth  !ipace,  one  inch  oufsidf^  the  mid-claviealai  hne  i  tho  fii^ 
aonnd  w&b  long  or  r<?dupUcjitcd.  and  tht^  ecoond  aonnd  Uud  and 
sharp  both  at  tho  apex  and  base. 

Her  tompGratupe  had  men  to  normal,  puloe  &4,  and  the  boweU 
wwp  open  two  or  three  timea  Hvery  day, 

Urine  had  ep-  gr  1013,  and  t^ontaioad  a  cnnstderable  amount  of 
albumen. 

April  8  and  9  there  were  eomc  teoth  troubles,  ending  in  abotnatitUH 

April  10,  pill  left  oS,  and  ti  niouth  wash  won  ^vea. 

Thi^  pulae  had  gniduully  flowed  down,  no  doubt  owing  to  the 
digiulifl  and  tbo  re*<t  in  bed,  to  T2  on  7th,  G^  on  8th,  60  on  9tt, 
and  06  on  10th,  and  it  now  further  alowed  to  52  on  lllh,  and 
42  on  12tb  April. 

The  first  part  of  thia  slowing  was  no  dcnbt  due  to  the  reat  in 
bed  and  thi^  di^talis,  and  with  thia  improvement  in  heart  powfT 
the  dropsy  had   all  cleared  up. 

On  ihe  lHh  and  I2lh  there  was  veiy  marked  atomaCitia,  and 
the  pulae  flowed  atlli  more  to  52  and  42  in  »(pite  of  the  digitalis 
having  been  left  ofT,   and  showed  fttill  higher  tfnaiou. 

I  riaiA-  her  for  tho  loAt  time  on  the  afternoon  of  I2th,  aEler 
the  reddest  medioal  officer.  Dr.  Key,  hod  notioed  some  twitching 
<d  the  faeei 
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The  piihi!  vrtrn  then  regiiljir  und  only  3fi  in  thr.  mmube  and 
nkowcd  very  high  bloiKl  prespitirc,  nod  the  palzent  wa^  dull  jiml 
inclined  to  be  drowsy. 

I  concluded  that  ^lie  \vix&  suffering  from  severe  coUffitDtCk  a£  a 
rebound  alter  ths?  mercury,  and  ordered  aomo  iron  and  othpr  dru|;^ 
with  a  view  t^  atop  this  nnd  lower  the  Wood  preaaur*. 

Before  these  had  had  any  time  to  act,  however,  at  G.30  pas. 
the  same  evening  alu^  had  a  severe  nonvulaiou  fit,  in  wKldi  abn 
died. 

Now  these  eymptoiiifl  tell  tbeif  own  talc. 

On  admitiQion  ^hc  had  oolljBmia  with  BubnoTmui  tcmperaturo 
and   quick  pulse   (heart   failuTi>)   aud   their   result — dropsy- 

A  week's  rest  in  bed,  wiTih  the  help  of  aquilk,  digitalis  and 
mercury  refltorBd  the  tpmporurily  Jiaabfed  heart,  ita  rate  of  ui-tiikn 
slowed  to  normal,   iind  the  dropj^y  diaappeared- 

Thcu  c&roe  the  ntomatjtiHH  nee caaita ting  the  atoppiag  of  the 
mercury,  and  the  natural  result  was  a  post-mcroumi  oolkBmia^  or 
rebound,  aud  in  Home  of  the  c&sea  that  foUon  it  will  be  seea  th^l 
I  new  t^ke  precautions  to  prevent  this  unfortunute  result,  ao  far 
as  it  IS  possible  to  do  so. 

But  the  heart  was  now  fairly  sbroDg.  ^md  bg  the  pu1»c  f^ot 
slower  and  slower  ua  the  preraure  roBe*  and  the  high  pressure  in 
the  skull  produced  first  twitchinga  oE  Face  muoolcs,  then  drowaineBH, 
and   liaally   a  eonvulsion   nhteh   was   fatal 

I  now  regFE^t  that  I  did  not  order  her  to  be  bled  on  the  pftcr- 
noon  of  the  12th,  when  things  were  eleady  very  threatenitifj ;  btit 
if  she  had  survived  the  first  convulaion,  this  treatments  the  only 
one  1  expect  much  from  in  acute  ummia,  vould  ng  doubt  .have 
been  carried  out, 

In  a  ca£o  of  urj^mio  mere  recently  under  my  care  at  the  Hoyal 
HoBpital  for  Children  and  AVom«n,  Louisa  L,,  aged  58,  there  was 
a  blood  pressure  of  I8l>  and  a  capillary  reflui  of  JO.  Th©  blood 
eontoined  grauuleii  in  proportion  to  the  red  cells  of  I  to  2.  and 
blood  drawn  by  veneHectiou  yieldtd    0029  per  cent,   of  urit;  anid. 

There  ia  an  interesting  note  on  the  relief  of  the  aevcre  head  pain 
of  sont}  high  blood  prosi^ure  L^ouditioOE  of  Bright'e  disease  by  with- 
drawal of  i^ercbrO'Spimd  lluJd  by  lumbar  puncture  in  the  Lanci 
(1903,  vcA.  \..  p.  M)),  The  relief  waa  often  only  temporary,  but 
the  interesting  bearing  <>f  the  facta  on  the  pathology  of  irrs&miu 
ia   obvJoUB- 

I  will  now  j^vc  a  few  notes  of  some  of  the  more  interceting 
ca^es  of  Bright'^  dieeuse  that  have  come  under  my  care. 
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ChurluU^  W..  aged  l,j.  admitted  ai  Uic  Koyal  HoHpital  far 
Chiidren  and  Wcmeu,  U'tober  -'P,  l8iKJ.  She  Ud  Ijwq  swn  bv 
my  t'oUtA^up,  Dr,  Wheflton,  on  Ootober  21i  at  the  Butre)-  Difl- 
pexiaary,  com-plamiiif;  of  Dumbnoss  and  ]r>fis  of  pov^r  ia  the  ripht 
hand   iLad  oi  '^  faint ini^  fiU/^ 

On  OctJ>ber  'l^i  ehr  was  quite  oomatose  fuf  some  time  bH^  a 
jiiit^ce^ioD  of  coDvubtioriM. 

On  admiaaion  sUr.  was  noldi^ed  Ld  be  (juiet  and  drow^  ani]  eIov 
in  aoflworing  ques'ioxis.  The  faco  was  pal*!  and  tbc  ejeUd*  puffj, 
aad  there  wu9  aomi.*  ccdeoiJi  of  Ih**  back  and  chest, 

Palae  ^^.  hiffh  tension,  with  a  well  marked  W  trftcing^  a£  m 
fig,  35  A^  Heart'^  ap«x  c»utaid«  li>fl  nipplu  lint*,  first  soiuid  Jong 
(T  nyntolb  murmur),  second  sound  very  tcmd  both  nt  iipejt  ami 
base.  Lunga.  a  few  ralifs  s.t  both  basea.  Efouu'  Vittle  asoitea.  Urine 
1025.  some   blood,  and  alburatn  7  p.   10lK.»  (Ej^btiGh), 

OotobciE'  ^0  sbi?  wo.^  given  pulv.  jalapa^  co.,  a  hot  tui  bath  at 
nii^ht  and  some  ctttat«  of  potash  with  u  little  qui  vomica. 

OptobE»r  ,1L — Some  heudacho  tbia  morning,  but  no  fit«  siiuw 
admission. 

November   1. — Palee,   morning,   iS;  atiil  wme  headaohe.     Pnlae, 
evening,  00.     Henrt.   second  sound   still   vt*ry  loud. 
November  ^. — Pulfie.   moming,   18;  evening.  48. 
November    fi'— Pulse,    morning,    W ;    evetung,    44.    Citrate   «f 
polufili   left  of[   and   !iaU<>ylatG   of   soda  given   after  mrala  with  acid 
iniiTture  (nitrn -hydrochloric  acid)  before  rai^ftlfl. 

Novembpt  8. — She  had  a  little  diarrhcsa.  so  all  i\TUg»  were  left  off, 
November   1^. — Piiltte.   morning,   5-1  ;   evemu^,   54. 
November    I U. —Salic y lutes    and    acids    began    again    yest«rdfty. 
PuUe,   morning,   130 ;   evening,   60, 

November   IG. —  PuUti,  morninR,   73;  evening,  1'2. 
Novombpt    17. ^Salicylates   nrd   acids   left    off.     Pula^,   moraing, 
7'J ;   evenings   811.    und   a    tracing  now   showed    iwmpftrativelj   Little 
leneion. 

November  27, — Fulac  rate  bad  fallen  again,  and  wa&,  mormng 
5Cj ;  evening  C8,  Soon  after  thifl  aho  wus  allowed  t«  get  np  And 
tlie  piil^e  roto  i^uioki^ned  rit  cenBeqvioncc- 

The  albumen,  whifti  wna  very  high  in  the  specimen  on  ftdmi«> 
Kon,  was  not  mueh  more  than  1  per  1000  in  A  24  hnni^'  Apooi- 
mem.  On  NoveniWt  10  und  i-T  it  wun  atill  TO  per  1000,  but  on 
the  17tb  it  Wfte  "."*  por  lOOO,  and  it  rcoKunrjd  ut  or  about  thia 
umount  diiric^  tfie  roat  ol  her  etitv,  with  the  exoeptiou  o!  the 
l'4tK   when   it   wns  ■(!  por    UMX*, 
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Thff  urine  at  Hrat  contained  lairly  numoroue  caaUj  hyftlme, 
with  granules  and  degeaerale  epithelium, 

She  vni»  given  fish  or  N«vpmbt»p  "27,  and  she  w^nt  on  well, 
baviDg  nu  iit9.  tio  beudache^  and  no  laciea&e  oi  albumen,  ami  ebu 
was  iiUownd  to  go  home  on  IJecember  o. 

This  cftsc  3eemfl  to  a  how,  aa  doea  uW  one  prcvioQsIy  men- 
tioned, in  chapter  v.,  thai  citrnte  of  pot&ah  ntiither  quickened  the 
pulse  nor  lowered  its  tetiaioD,  wh.ib  Balicylato  of  «od&  sad  acids 
did  boih  very  decidedly,  thongh  it  tended  to  slow  down  again 
after  tbesw  drugs  were  left  off;  and  the  most  decided  iull  of 
albumen  coincided  with  their  action  and  the  lowered  blood  pressure 
they  produced. 

Alice  M.p  Aged  8,  Admitted  into  the  Metropolitan  Hospital 
under  my  care  Decembor  4,   1801. 

Dec ember  6. — Pnlae,  morning,  CrH.  Tracing  shows  very  hiph 
teuHLon,  predicrotio  wave  riain^  above  the  upstroke.  Utine,  ISoza., 
1018.  Albumen  5  per  1000  (Eabach).  Fairly  numeroua  hyaline 
and  ^auular  casta.  Given  acid  and  salicylate  taixturca  aa  in  the 
previouB  paae. 

DecBtnb'^r  ^. — Much  better  in  aeli.  Puke  84^  and  Urtit  wave 
iH  now  well  below  the  upatmk*'-  Urine,  '*i  ozs.,  albumen  little 
more  than   a   trace. 

Aft«r  thid  ulbumeu  remained  abirut  4  traoe  only,  ^ud  she  ^Acnt 
home  at  the  bepnuijig  of  JiLnuary. 

All  drugs  were  loft  off  on  December  '2'^^  and  the  pulw  on 
Detjfrmber  27  had  fallen   to  ."jS, 

Ada  P.,  aged  lij.  Admitted  under  my  caro  in  the  Royal  Hos- 
pital for  Children  and  Womfin  on  November  23,  l&9il. 

She  had  recently  recovered  from  iw^arlet" fever.  Urine,  40  oes. 
in  24  hours,  cootJunin^  20  pet   1000  of  albumen  (Eabacb). 

Casts  very  notnerous,  lar^c  hyaline  and  ^onulflTj  some  iatty 
und  aome  cpitheliaL 

She  was  put  on  iodide  of  IpoU-uwium  and  mix  [jvo mica,  and  waa 
given  hot  dr  baths  freqin^ntly,  antl  aloes  and  iron  pilla  for  the. 
bowcla  ocf:aj4Eonal]y. 

The  urine  became  alkaline,  the  tcmperatufe  remainfd  sub- 
normal, and  she  remained  for  a  lon^  time  without  much  improve- 
ment or  decided  d&creafio  oi  albumen. 

After  flho   had   been   in  for   more   than   two   months,   it   atrnek 
me   that  the   hot  air  Imtha  were  really  doing   harm,  causing  weak- 
ness   both    geneml    and    of    the    heart.    deprce«iou,    iilksline  urine* 
increased  alkalinity   of  the  blood  (si>e   (ig.   1'2  as   to  the  efivct   ol  a 
39 
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Tiirktsli  bath),  and  eubnormfll  temperature;  that,  in  &  word, 
inBtead  of  increaaing  tho  oombustioa  and  metabolJani  of  the  bodj 
wo  were  djmmif'biiig  it- 
Here  tkvrt  v&a  no  doubt  a  large  amount  oi  urio  ocidi  and 
t^tre  waa  not  enough  alkaL  bo  bold  it  all  in  complete  eolutioo. 
benoc  it  prod^ic^J  eollfflinia  and  did  harm ;  and  any  incroo^ed 
weakneaa  of  tbe  heart  would  ^uniUrty  Itnd  to  diminlBh.  oombustion. 

The  batha  were  accorxl'ingXy  reduced  ami  left  off,  and  with  thii 
tbe  tf^mpt'rature  ro4e  to  normal  or  aligblly  abovi^  it,  and  remaiDed 
there  till  aho  went  out  iu  February.  With  this  ahe  improved 
more  de^idodly,  and  the  albumen  woo  reduced  to  a  trace  when 
she   left. 

Her  case  left  on  my  mind  tbe  improBsion  that  tbe  hot  aif 
batha  did  harm,  and  that  if  we  bad  left  them  entirely  alone  and 
tru«t^  to  druga.  sucb  as  the  iodide  of  mercury^  which  clear  the 
blood  oE  uric  acid,  we  flUould  bave  got  rid  of  ber  ulbumen  murh 
sooner. 

In  any  similar  case  in  future,  1  shall  tabo  the  temperature  as 
my  ^d?,  and  refuse  to  b^Heve  that  any  treiitment  is  doing  good 
and  increasing  the  niGtabolism  of  tbe  body  while  the  temperuture 
remalna  aubnormal ;  and,  indeed,  ib  ia  an  itnpoFtaDt  cbarsctFTiatiLC 
of  the  best  action  of  tho  iodide  of  mercury  in  these  casoB  tbat 
4iB  the  pulfle  softens  and  quicliona,  the  temperature  risea  to  normal 
and  remuina  there- 

Isabel  M,,  aged  Jl3-  Admitted  under  my  care  into  the  Royal 
Hospital  for  Children  and  Women  on  June   14,   1894. 

She  tomplaioed  of  general  u»dema  and  HhortneBS  of  breath  with 
ooeipital  headacbe. 

Hor  tcmpcraturfc  was  102'^  and  ber  puUc  T8  in  tbe  cvpmug 
and  (JO  in  tbo  morning,  being  thuB  very  slow  rebtively  to  tbe 
temperature.  A  tracing  shewed  a  very  high  firat  wave,  and  took 
4J  otB.   preHsure  to  develop  it. 

The  hearths  apex  waa  displaced  to  tbe  ]ef1<  beyond  the  tiipple 
line*  it»  impulse  waa  forcible^  and  tbe  second  aound  everywhere  loud. 

There   was  some  twitching  oi  the   arma. 

Urine   1020,  and  contained  albumen  and  blood. 

She  was  put  on  milk  diet,  iodide  of  potagaiuni  and  dux  vonucfl- 

June  18,— Urine  8S)  oaa.,  albumen  2  per  1000  (Eabaeb)  and 
a  little  blood.  A  few  Jarge  byaliae  oaats  with  epithelium  granules 
and  fat  upon  tbem. 

Puiie  84,  tcmijcraturo  DOG*'-  Still  some  occipital  headache, 
vith  naueea  and  occa^oual  vomiting. 
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Mint,  hydrnrg,  perchlor,  cum  pot^  iod,  gLven  in  place  ol  the 
other  iodide   mi?tlure. 

June  28.— Urico  54  oa.  (there  la  little  or  no  tedema  left.  i^c. 
there  is  do  more  wster  to  hs  nin  oat  of  the  tisauca  and  bluod), 
ap.  gr.    1010  acid. 

Temperature  99°.     Pulse  90. 

There  were  now  aome  sigrw  of  aalivatioo,  80  1  cut  off  the 
mercury  and   put  on   the  iodide  of  potassium  again. 

July  5.— Urine  50  djsb,,  ap.  gr.  J0!0.  Alb.  (Eabach)  '5  per 
1000- 

July  7. — Fulfic  80-lfO,  much  lower  tenfiion  and  only  3|  osa. 
preaaora  is  now  required  to  develop  the  tracing, 

Jnly   17-^ — Urine  CI   oza,,   1010  acid,  albumen   only  a  trace 

No  symptoms. 

July  18. — Allowed  to  go  home  and  given  the  iodide  of  potas- 
eium   mixture  to  continue, 

1  concluded  that  her  troubles  on  iidmiasion  wore  due  to  uncmiat 
and  that  we  drove  it  off  by  cleariug  her  blood  of  urie  acid,  relax- 
ing  her  pulae  acd  freeing  her  metabolism,  so  that  her  albumena 
were  combusted,  and  not  eliminated  unchanged- 
Lily  T.,  a^vd  5-  Admitted  Into  the  Hoyal  Hospital  for  Children 
and   Women.   February  23,   18114. 

^he  had  general  anasarca^  her  face  woa  pale  and  pnfiy,  and 
there  was  a  hiclory  of  scarlet  fever  two  yeara  ago. 

Pulse  60,  high  tension.     TempeTalurp  90'2**. 

Firat  Bound  of  heart  long  or  reduplicated;  aecond  sound  loud. 

ITrijie  20  ozs.,  amoky,   lOlB. 

Albumen  (Eabaoh)       . .  .  -         2  per  1000  =     18-4  «r6, 

Ucca I'i  per  oeat,  =     12U      „ 

Uric  aeid  '04032  pu  cent.  =     3'7      „ 

Relation  at  albumen  to  urea  .  -  .  -  . .  1 — 7. 

„  uric  acid  to  urea  . .  -  -  , ,     1 — 35. 

Casta  numeiQus  with  much  epithebum. 

Here  we  have  subacute  BriKhVa  disease  with,  no  doubt,  a 
large  amount  of  une  acid  in  the  blood,  aceountiug  for  the  alow 
high  tenaiou  puUe,  but  no  large  ercretion  in  the  urine  owmg  to 
the  irritation  of  the  kidney  interfering  with  it«  Botubtilty  and 
preventing  its  pasBiug^  as  it  uAually  does  in  physiological  condi' 
tions.  from  the  blood  into  the  urino. 

And  with  this  we  have  scanty  urine*  low  UTea:=3'7  gra.  per 
pound,  her  weight  being  34lbs,  and  a  considerable  excretion  of 
albumen  equal   to   I   grain  for  7   of  urea  ;  and  with   the  cold  pale 
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flkin    and    an&8aFi^&    we    liAve    every   lu^   of    obfltfuctod    CAptUnnee 
and  cousQqucut  ditaialshod   Qi^mbizstion  and   itfi   rceultSp 

^Le  WJ13  put  on  the  miat.  b^drar^.  pervhlor.  cum  pot.  iod.  Aod 
□nillc  OS  her  odIv  food. 

3b(^  ^ent  on  w«U,  and  on  March  it  her  urine  was  &0  oka,,  ap,. 
gr.   1020,   conuining  l-f)  per  cent   of  nre»:^-17S  grs. 

Albumen  a  mcr<i  trace,  »x»ci  small  to  estimole. 

Temperature  normal     Polae  120,  soft. 

Second  pound  of  h^'art  attli  loud,  but  thfl  first  Mund  U  not 
long- 

3urfaco  warm. 

Hi^rc!   WHH   iiulerd   u.  clifTiTfrit   *itHto  ol  lliin^s  all  in  one   \fe«k. 

Her  urea  hod  inoreased  to  11  grainfl  per  pound  and  the  alba- 
mfin  hftd  dimimahed  to  i^ucli  an  extent  tluit  jt  could  not  be  »ccur- 
xt9]y  edtiinat«d,   whilo   het  liict  bad   not  been  altercil. 

March  la. — Urine  18  ozb,  ;  there  was  no  anasarca, 

Urea 1'8  per  cent.  =  Itii  pi». 

Albumen  - ,       \i  per  1000  (Ebbacli)  —  41       „ 

Albumen  to  urea     . .  . .  - .     I — 341. 

April  7-  — la  uow  up  and  about. 

Urine   26   otb.,   sp.   gr.    1020  aeid. 

Albumen   too  small  to  eat[mato,  aay  '26  pet  1000  =  ."1  gin, 

Urea   2"2   per   cent.  -=  2ii:S   grs.  ^-.  7    graioa   per  pound. 

Relation  ol   albumen   to   urea    I — 87. 

Bbe  waa  now  on  milk  diet.  She  vreut  on  perfectly  well  luul 
was   allowed   to  go   home, 

I  have  no  doubt  that  if  she  vtenl  ou  well  and  had  no  acci- 
denbi  such  a*  over-leediog,  or  exposure  to  cold,  the  albumen 
would  in  eipht  to  ten  months  have  completely  disappearijd  and 
thai  uLi  one  who  then  ejtumjued  her  urine  would  ever  gue«a  thai' 
she  bod  had  Bright'^  disease. 

With  regard  to  the  lariro  excretion  ol  urea  on  March  2,  we 
can  now  aee  from  the  erp'irieuee  we  have  had  with  the  pffeoU  of 
uric  acid  oa  metabolism,  and  eBpeciall/  its  cflecta  on  the  cauaa- 
tioD  of  fatigue  und  the  excretion  of  uriia  ditring  nud  aftei  exvr- 
cise  (li^s,  4ii  and  17),  that  thiiA  cuerelion  waq  to  some  exteul  * 
meaeura  of  her  previous  defective  m^^tabolism. 

It  woa  not  doe  to  any  increase  of  food  or  to  bettor  naaimDa- 
tion  tii  food,  for  food  and  gaainiilatiou  ceutmued  the  same  and 
yet  the  high  ureik  did  uui  la^t.  and  on  April  T  urea  wsa  7  gre. 
per  pound  an  against  11   grs.  per  pound  on  March  2, 

It   ic   dear   to   ray   mind.   thercforeT   that   thia   high   urea   about 
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March  2  waa  the  reHult  of  her  previoua  cuiiffimia  find  defective 
metabolism,  of  whicliH  a«  I  aay,  it  yms  a  measure,  ajid  rupreaeuted 
the  imperfectl/  tnetaboltaed  mtrogea,  vrhJcL  wutt  HooumulatiQ^  in 
hat  mascles  aud  other  tbeuos,  while  their  circulation  was  obatruetod 
by  uric  add. 

But  tis  ttuon  as  the  bWl  wiis  ulearwl  of  uric  jiciil  her  circula- 
Uou  was  Stit  free,  combiutioD  became  more  complete,  and  the 
iftrge  cjcoretioti  of  urea  represented  the  products  of  the  previous 
inoompleto  metabohem  whiuh,  owicip  to  defective  circuktioa,  were 
kit  in  the  bite»tiees  of  her  tiasues. 

H^rtf  n»  tave  mereljr  an  enlarged  edition  of  what  we  have 
already  seen  to  occnr  in  the  phyaiology  of  fatigue  where  the  col- 
hcmia  produced  by  heat  and  perspiiatioa  ohatnicta  the  eapilUriee 
aod  redui^es  metaboliam.  cauaing  an  immcdiak  fall  of  urea ;  then 
kttT  on  when  the  eirculatiou  baa  again  bocomo  tree  wc  j^et  a  riea 
of  urea  which  more  than  compensates  for  the  fall  of  the  prevbua 
day    (see  £g&.  46  and  47,  and  p.  373). 

In  bnth  t^onditionK,  fatigue  as  well  as  Bright'd  diKease.  we  have 
ody  to  get  rid  of  the  coUzemia  to  get  a  free  circulutlon  and  meta- 
boliero  and  a  complete  revereal  cl  all  the  effect*  of  the  obatnicted 
oiroulatioD. 

With  regard  to  the  future  of  duch  iiaaeu*  I  will  now  ahortly 
mention  the  after  hiatory  of  another  case,  Susan  B.,  aged  IS,  who 
wab  trciLt^d  in  the  ^amc  way  aH  some  of  the  above  e-aam,  and 
like  them  diacharged  at  thi^  end  of  Dome  two  months  with  the 
a Ibuoicn  reduced  to  a  mere  trace,  acul  who  contiaucd  to  attend^aa 
an  out-pationt, 

1  £rat  ^w  her  on  Jannaty  1^,  18DJ,  and  che  left  the  hospital 
for  a  nonvalescent  home  on  April  4. 

Her  mother  [teemed  t^i  be  a  8eiwible  woman,  and  I  improflaed 
Ufiou  bcF  the  greut  tm^portaor^e  of  giving  her  oo  ammnl  food 
except  milk,  of  clothing  her  in  SaoDcl  from  head  to  foot,  and  as 
iar   as   poesible  puardin^j  npainst  txpoBurc   to  cold  and  wi>t. 

She  came  to  &ee  mt?  about  once  a<moath»  and  In  DL^tober,  L991, 
I  have  a  note  that  at  this  and  the  previous  visit  I  was  unable^  to 
detect  any  albumen  in  the  Apecimeii  brought. 

lo  18'j:i  this  improvement  cootinuoif.  and  she  was  now  growing 
a  strong  arid  healthy -looking  yoaog  womao. 

In  18'J,'],  she  had  during  some  cold  and  wet  weather,  a  slight 
rela|>ee,  and  there  was  a  trace  of  albumen  la  the  specimen  brought, 
and  ^he  had  not  been  feeling  quite  so  well  and  looked  a  little 
puffy  again. 
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^^Ar  in  mind  here  the  direct  efiect  of  ccid  on  the  ciirolAtioD 
of  the  ukin  »ud  Jklfiu  ite  juilircct  oQt^ts  through  precipJUtiag  collfmu. 

Btit  I  put  her  on  lodidca  a&d  she  eoon  got  aU  ri^ht  ftg^iit, 
and  tho  urine  r^rajiinGd  free  irom  albumen  &s  before. 

In  1894  tliia  condition  t^ontinued  and  I  aguio  began  to  regard 
her  iiH  complftt^ty  cuiGd,  provided  sh*  kept  to  diet  and   regulations. 

In  the  spring  of  l&9rr,  howi^ver,  she  returned  with  some  slbu- 
minurm  iiiid  had  ftl^o  some  Juaiaisf  and  the  general  si^nA  of 
collsmia   and  dolective  comtmation. 

And  thia  time  Bh«  hud  to  conft^oe  that  ftbe  had  b«rTi  doing 
wrong,  9h«  h»d  been  doing  some  work,  and  what  vfa.s  much 
norae,   had   hp«n    Rating  some   meat. 

Thifl  wus  a  great  disappointment  to  lae.  us  1  had  lie^^n  Co 
look  upon  her  ae  cured ;  hut  after  all  it  u  nothing  more  than 
what  would  have  occurred  if  her  trouble  hnd  been  migraine 
inBt«ad  of  morhuB  Brij^htii;  in  both  dtfieases  immunity  depeitda 
upon  a  steady  continuation  of  the  diet,  tlie  moment  the  introdnC' 
tion  of  uric  aoid  is  increaeed  the  tTouble  retuma.  If  ahe  had 
been  content  with  her  milk  cliet  fihe  could  have  worked  %a  hard 
as  most  other  people  without  any  harm ;  but  Bha  wont  oat  to 
work,  and  waa,  1  fear,  practically  compelled  by  elFcumatancea  to 
eat   meat   as  others  did^ 

1  have  again  seeu  her  more  recently ;  she  has  been  k^epin^^ 
atriotlj  to  diet,  refusing  to  indulge  even  on  Ohrlstmaa  Day,  Her 
appeaiance  does  tho  diet  pvcry  credit,  aad  the  urine  k  qiutc  freu 
from  albumen^  and  haa  sp.  gr.   of  1017. 

I  h^ve  ^ince  Acen  thU  patient  several  tim^  in  189G  and  18^17, 
She  now  kei?ps  faithfully  to  the  diet ;  there  has  never  again  been 
any  albumen  in  the  urine,  and  the  ap.  gr.  runs  from  1015  t4> 
1020.  and  colltemiu  being  impoMuble,  cold  weather  has  been  unable 
to  ftfiett  her, 

In  a  caae  under  my  care,  a  patient  eufffrin^  from  chronic 
arthritis,  periofltitis  (believed  by  Mr.  Wolaham,  who  flaw  him 
with  me,  to  be  rheumntio),  and  also  from  pfirenehymatoufl  nephritis, 
1  was  intercHled  to  find  that  both  troubles  fluctUM-ted  together; 
that  when  he  had  increased  trouble  in  hia  joint  he  aNo  had 
increasQ  of  albumen  or  even  recurrence  of  blood  In  his  urine,  eo 
that  rl  looked  almost  an  if  the  condition  ((  nee  ol  acidity  J  which 
drove  the  urie  acid  into  and  produced  incroaeed  irritation  ol  hi« 
joint,  had  driven  some  nlao  into  the  kidney  (cEour  of  the  kidney) 
and  increased  the  renal  trouble,  aiirj  f  think  wo  rausl  noi  alto- 
gether loac  aight  of  thia  possibility  ;    but,   on   the   other  hand,   tt  ia 
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cisar  tbat  hej  &rtlmtis  whicli  is  Hue  to  unc  acid  ia  due  to  a  Que- 
tuatlon  vf  uric  acid — that  is,  there  is  first  au  cxccm  at  oric  ftcid 
in  the  blood  (colUEZnia)  and  thca  eomc  rm  of  acidity  predpitaU^ 
it  on  the  joint  (hgo  cbopt<^ra  xv.  and  Kvi,)  ^  and  though  both 
trouhlffl  appi^rcd  to  get  worse  together  tho  incroaHe  of  &lbuii:i«ii 
Toay  hav«  been  due  to  thn  collffmia  in  the  nay  T  ba\-e  suggeai^ 
biid  ni»t   Uj   the  l(H;al   irritant  action  of   uric  acid  ia  thv:  \k]ney. 

I  V&&  greatly  iulerestcd  in  Ibis  caae  bcc4iiiHe,  whca  1  put  liim 
on  a  milk  diet,  both  hia  arthritis  and  ncpbiitis  steadily  impiovcd 
together^  and  he  was  gri^atly  ploaaed  with  the  rcfiult  of  this 
treatment,  I  have  no  doubt  that  both  were  due  to  uric  acid,  the 
action  being  direct  in  the  arthritis,  probably  indirwt  in  the 
DHphritir^ 

Another  case  somewhat  similar  to  bliose  given  is  that  of  Edwin 
R,,  aged  52.  admitted  into  the  MetiopoUtao  Hospital  under  oay 
oare  April  1,  18'JG,  Buftering  from  swelltug  of  the  legs  and  head- 
acho  for  two  wcoks.  There  was  a  hbtory  of  somo  kidney  trouble 
on  and   off  for  about  sii  years. 

On  admission  the  faee  viitn  piifTy  Jind  there  was  soma  cedemn 
of  the  logs. 

Temperature  sabnormah  Pulso  ')0.  Healths  apeJi  beat  woli 
outride   the  loft  nipple  hne.     Impulse  diihiecd  and  heaving, 

April  1.— Urine  full  amber,  pale  deposit,  1030  Ewid,  quantity 
30 — 18   oM.   per   day. 

Oraa  2-2  per  cent.  Albumen  (Eabnoh)  I'C  per  1000.  Relation 
1—14. 

ALcroscopic  examiLation  of  deposit.  Nameroua  costs.  hjaliDo 
with  granules,  degenerate  epithelium  and  fat. 

PulsD  rate  lOU,  Diometer  o(  R.  radial  artery  with  arteriometer 
while  lying  down  i=  3-2  mm.  On  milk  diet.  Given  mist.  Iiydrarg. 
perchlor.  p.  pot.  iod.  ler. 

April  3.— One  pint  of  milk  added.  Mi^tture  U>  h?-.  taken  qttaler 
in  die.     R.   radial  diameter  2'2  mm.     Pube  rate   113, 

April  11, — Uiine  shows  aomc  abght  increase  in  quantity. 

Blood   cjtamined  at   4   p.m.  :^ 

H^moglcbin  _  SO  per  c.t.t    _  ^  ,55 

Cells  106  percent. 

April    13.— Urine  68  oa, 

April   10.— Urine  73  oz..  lOU  acid. 
Urea  1'3  per   cent. 
Albumen  -3  per  1000 
K.    radial   diaraet«r    TT    mm. 
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April  20. — E.  radial  diflmett^  1-7  mm.  Albumen  is  now  reduced 
to  a  tmce  too  omall  to  be  e&tjmnted, 

April  2fi. — Up  and  About  m  tbe  ttard- 

Blcii>d  lo'dny:  — 

HajiQuglobm 65 

C^      "      "■   ~  103  ^  '^^■ 

Here  aa  the  result  of  thre«  w^cke  and  tbtec  daya  on  i<K]idt?  of 
mercury  attd  dtet,  vre  h&ve  the  urino  increi^sed  &cd  the  drops? 
rftmovcd;  the  blood  prMsure  lowered,  ha  aliowa  by  the  faU  in  rJie 
diAfneter  of  thi^  rudial  artery^  the  capilLtrleii  (ref^i  aod  combiutioD 
stimulAtedH  aa  ahowa  br  tbe  iatl  oC  albumen  wUich  vfa^  reduoMl 
from  4  relfitioQ  to  uroa  of  1  to  H,  down  to  aomething  Less  tbiUi 
1  to  4CJ,  and  loetl}'  we  have  a  very  distinct  improvemcTit  in  tike 
quflbty  of  the  blood  itself  produced  liere.  just  as  in  chloroaU  and 
by  tte  very  aamo  drug  (see  fig,  07),  showing  ooQcluaiveTy  that  all 
the  ftbove  J'eaultfi  of  the  removal  of  coUnmift  by  iodide  of  mer- 
oiiry  vore  due  to  a  gcQL'ral  improvement  of  nutrilion  and  niela' 
boliam^  But  after  all  said  and  doac  this  Ib  but  ihe  same  efia;t 
an  ft  brger  ecale  vrhich  can  be  produced  &ny  day  and  in  any  one 
in-  the  phy»»iolog)'  o£  fatigue. 

This  patient  i-ontinuftd  to  do  well  and  the  iodide  of  mercury 
misluTb  \vu8  now  only  givi^n  three  titncfl  a  day.  He  was  pat  on 
a  uric -acid -free  diet  containing  milk,  and  dii^tise  wkb  bread, 
puddingH  and  iariii^ccou.!^  diah^i^  ad  lib.,  also  vegotablca  and  fruit. 
When  he  waa  sufficiently  inatructed  in  this  diet  h«  vraa  tJiowed 
to  go  home,  dtill  continuing  the  mixturer  ^rbich  was  later  on 
changed  for  one  <ioDtaiuing  iodido  of  sodiuiu  and  nux  vomica^ 
which  he  kept  on   with   together  with   the  diet   foi  a   long   tiine. 

November,  IBOO. — Is  keeping  faithfully  to  the  diet,  which  he 
likea,  and  iei  very  much  pleased  with  the  improved  health  he  liaa 
gained.  I  havt^  examined  acreraL  apecimfiiu  of  urine  lately  Ajod 
have  found  no  traeo  of  ulbuniGa  in  any  of  them. 

Here  as  in  other  cascB  tbi!n>  waa  a  comfjaratively  tjuiclc  lodud- 
tion  of  albumen  at  dret.  a»  it  fell  lo  h  travo  in  the  tLird  we«k 
of  tn?d.tmenr;  ~  but  that  trace  remained  for  several  months  more 
only  gradually  dimim^hmg  and  becoming  iaviAiblc.  ThiA,  I  think, 
shows  the  two  origins  of  albumen  in  suoh  a  uaae ;  tiie  larger 
amounti  which  disappeared  at  onei;,  was  the  albumen  of  dcfcetivo 
combustion,  which  was  at  onc«  metabolized  into  urea  as  aoon  ag 
the  eapillarica  were  i^leared  and  the  fire  burnt  up;  the  bihbII 
lingering  trace  was  thi?  orgunic  albuminuria,  the  measure  of  tbs 
injury    done    to    tlie    kidney,    and    posaEbly,  as    the    late    ProfcAaor 


AliZJUUlNUHlA    AND    BftlQHT'B    DISBA&B 


(il7 


f 


» 


» 


S«mmolii  suggests*  to  tUs  bbod  albumens  thumfielTeB  by  tbe  expe- 
nencGa  they  had  passed  through,  and  these  injurtaa  tak^  some 
time  to  re^iair  aoil  pa^s  ana)\ 

li  &\\  cases  of  Bright*B  dlaeaac  were  like  tkoae  just  narrated, 
ftud  if  in  bU  cams  tke  iodide  of  mercury  octod  jufit  ba  it  did  In 
theee,  1  should  hav<i  little  or  no  doubt  of  my  power  to  cure 
evory  caatf  of  Erigbfa  disease  that  came  before  me  ;  but  as  this  la 
unfortunately  not  the  cue,  I  muet  not  forget  to  mentioTi  the 
oiber  side  of  tbe  p^^turt — Ibc  cases  in  which  1  fall,  and  the 
reaeon^  of  auch  failuie. 

Of  course  if  mercury  dUagreefl,  if  it  causes  Mlivation.  dy&- 
pepalfi,  or  dkrrho^,  aa  1  have  already  pointed  otit^  it  quite  fails 
to  control  uric  ncid  coUaamia,  and  is  worse  than  uaeless  in  the 
diseoBes  which  are  due  to  collmmia  ;  iodid&i  also  may  cause 
icdtsm  and  huve  to  be  left  ofT  for  this  reason  ;  and  in  aome  cases 
wc  arc  deprived  of  the  use  of  thew  moat  powerful  drugs  by  such 
reGultd,  tbougli,  as  wi[\  be  aecn  further  on,  there  are  waya  of  getting 
over  some  of  these  dlfficultiL's. 

In  this  case  we  should  remember  the  effects  of  salicyUteH  with 
acids,  or  salicylates  with  opium  in  amall  doaea,  for  though  le^ 
powerful  than  Iodide  of  mercury,  they  may  chance  to  aucceed. 

But  even  when  the  iodido  of  mercury  does  not  cause  eaUvation 
or  upset  the  stomach  and  intestines,  it  may  fail  to  cure*  and  that 
for  a  roasou  which  wilJ  bo  beat  illuatrated  by  a  record  of  a  ciau 
in  whioh  it  twice  Buocceded,  and  then  in  a  second  relapse  failed 
to   reduce  tbe  albumen   at   al]. 

Edgar  G,,  ag^nl  18,  first  admitted  UDiier  my  care  into  the 
Metropohtau  Hoapitnl  on  September  18,  18U5.  There  was  a^  hi^toiy 
of  Brighfs  diaeaae  extending  over  more  than  two  yeara. 

Ho  bad  now  considerable  ^neial  aoasihroa,  and  Kome  aseitca, 
and  tbe  urine  contained  nearly  7   to  8  per   liMK)  of  albumen. 

He  was  given  icdide  of  sodiani  with  some  nux  vomica  and 
occusionul  small  doses  of  calomet,  but  he  did  not  Improve 
much. 

October  20. — Abdomen  tapped  and  7^  piutfl  of  fluid  withdrawa, 

October  ^3. — Uiven  mist,  hyd,  porohlor.  c.  pot.  iad.  with  nux 
vom.  and  digitalis.     Pulae  ^'■2.     Temperature  subnormal. 

October  2b. — A.bdom«n  again  tapped  and  8}  pint£  withdrawn. 
Pulse    UA. 

October  27. — Temperature  ri^mg  towards  normal  Urine  increas- 
ing.  Pulse  Uu.  and  thi^  was  the  beginning  of  a  vorr  markod 
improvement,   tho  iodide  of  mercury  coming  into  action,  and  beinij 
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sidud  hy  the  nux  vom.  and  di^tolis,  and  I&at  bat  tu>%  loosti  by 
the  tapping  a-ad  removal  of  i^aoitea. 

November  l.^Mucb  better;  tedc-ma  all  gone;  ib  pasamg  40— 
70  OE.   urine.     Pulse   88. 

November  19. — Pulae  88  i  imnn  Ij*^  o£.  :  sp.  gr-  1011  3  nuutral 
fllbumen  '1  per  1000;  urea  M  per  cent.  ;  relation  1 — 91  -,  allowed 
to  got  up. 

December  Dk— Left  hoapilfll  ;  filbumen  a  mere  trace ;  urine 
plentiful ;   advised  to  keep  alwap  on  milk  diet. 

May  20.  [89li. — Re-admitied  with  a  re  lapse  ;  had  been  at  work 
&6  a  stable  boy,  Hnd  uvlb  not  nblo  to  get  proper  food  ;  tempera" 
tute  subnonnal  (^i^  of  defective  combiistioQ)  ;  general  anasarca 
and  etight   ascites  as   before. 

May  22.  —Urine   Iti   oaa,  ;   umbor  turbid,    1024,  aoid. 
AJbumen    (EsbacHJ  "6^5  %  =  i^-'2  gre. 
Urea  ..  3-7      %  ^  379  grs. 

Miorort(^i>pi'  wliowft  very  numerous  easfe  ;  mueh  degenerate  ppithe- 
liam  and  fit ;  very  difleient  trom  the  uriue  when  be  wect  out 
in  December  Lwt, 

Ho  t^QiD  improved  otj  the  aamc  iodide  of  mercury  misture 
with  nui  and  digitalia,  and  aftet  the  anoitea  had  been  tapped  once 
or  twio*,  but  he  did  not  respond  to  the  drugs  «o  quiclcly  bs  on 
tbe  previous  occasion,  and  ther?  were  evidences  of  increasing 
cardiac  dilatation  and  quickening  of  tlie  puUe. 

However,  by  Jane  13,  and  cflpeoially  after  a  paracentcsia  abdomima 
on  Jnnc  1,  the  urine  increased  to  48,  o*i.  and  GO  oa-,  and  began 
to  contain  httlo  moro  than  a  traoo  of  albumen,  giving  a  Telatkou 
to  nrea  of  1—25  and  less, 

AStflr  tbiR  the  amount  of  albumen  became  no  small  that  it 
could  not  be  eBl.Lmated,  and  the  urine  at  tLe  begiiimng  of  July 
Tvent  up  to  98  and  lOtf  ot. 

Ho  DOW  again  went  out  having  received  full  directions  and 
oautions  as  to  the  importance  of  diet ;  but  tfiia  time  he  was  too 
"weak  to  work,  and  being  dependent  on  others  he  had  more  than 
ever  to  take  what  food  he  eould  gel,  and  then  be  wan  Bi?Tit  to  A 
cODvaleacent  home  and  fed  un  eoup,  fish,  meat,  and  what  ia 
generally  called  tlLe  fat  of  the  land. 

Ho  did  not  improve  on  it,  however,  but  aoon  again  got  aacites 
and  auaaarca  and  "vs^  confined  Co  bod,  cind  then  he  got  aome 
sloughing  £orea  on  hie  lege,  when  an  attempt  wan  made  to  run  off 
the  Huid  from  the  ekin  with  tubes;  and  then  he  thought  cf  me, 
and  finally  was  again  aent  back  from  thi»  cunvaleacent  home  ti> 
the  liospital  to  bo  under  my  care  once  moie- 
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But  thifl  time  I  could  do  nolhmg  for  him,  thougU  a  morir  aml- 
ablti  diet  did  auDie  yaod,  and  tbe  sorea  on  his  lega  heeled  ;  but 
the  dnigB  that  bad  been  u«4ihil  belorc  now  quite  failed  either  to 
increase  the  arino  or  diminiEh  the  albumen,  and  avon  repeated 
tappiogH  failed  to  give  them  a  start,  and  he  remained  lihe  a 
ma-rah,  Full  af  wa.f.4>r,  and  tbe  wat^r  e.\o.r  eIowIj  rising  find  rieiag 
puttiLQg  out  more  aod  more  complet^ly^  the  fires  of  oombuatjon- 

Aod  Ihc  exphiLation  of  this  is  fairly  slmpli^  if  we  look  upon 
Bright's  dboase  as  a  fiLilurc  of  cambustiun,  whioh  a^aio  ia  due 
to  defective  circulation,  which  in  its  turn  ia  th*  result  of  collEDmift 
overpowering  aay  a  normal  heart  (acute  Bnght'a  diaeaae),  or  as  in 
this  case  a  he.art  which  grew  gradually  weaker  and  weaker  us  the 
general  atrt^ngth  and   autrition  faiW. 

And  it  is  obvious  that  with  a  given  amount  of  collsmia  we 
shall  ^ct  over  prrater  and  more  diflaatTous  dTccts  on  the  ciioulu- 
tion,  nntTitioli  and  metabolism  of  the  bodj  oa  the  nutrition  and 
power  of  the  heart  fail. 

Thau  the  scanty  urine  is  a  measure  of  the  obHtniction  to  the 
circulation  in  the  veseels  of  the  kidneys,  aad  thia  is  an  index  of 
the  larger  and  more  important  obstruction  to  tbe  circulation  in 
all  the  preftt  metabolic  tiseutsa  of  the  body,  which  is  the  cause  of 
the   defective  eombuHtlon. 

Now  there  can  be  very  little  doubt  that  something  of  this  kind 
happened  in  the  case  of  Edgar  G.  With  his  fret  attack  hJa 
trouble  was  almost  eotirely  functlousl.  a  defeotive  combiistion  due 
to  acute  collsmiaH  His  heart  was  atroug  and  well  nourished,  hifl 
tissues  wpTQ  youn^  and  moderately  well  formed  and  eound,  and  as 
soon  aa  the  oolkecoia  was  oieared  up  by  drugs,  circulation  and 
combuBtion  were  resumed,  and  he  waa  aoon  again  in  a  position  to 
df^al  with  nil  the  albumens  in  his  food.  Hence  urea  increased^  and 
albumen  in  the  urine  diminished  till  only  a  trace  watt  left,  and 
that  tracQ  was  due  to  ijome  little  irritation  iu  a  few  cells  of  the 
kidney,  resulting  from  the  paneage  of  the  albumen,  white  certain 
colU  in  the  liver,  etrin,  Af,«  had  suffered  a  corresponding  irrila- 
tion  and  were  also  abwly  undergoiug  regeneration. 

But  with  thoai*  slight  exceptions  he  waa  a  sound  man.  and 
bad  only  to  make  further  collsmia  impo^Hlble,  by  living  on  a  unc- 
aoid-free  diet,  to  remain  well  and  atrong  and  be  as  in  the  pre- 
viously mcntio  nod  cuaoa.   completely  cured  of  his  diai^ase- 

Unfortunately,  however,  he  wai&  unable  to  <!ontrol  his  dietr  so 
thftt  col]a>mia,  in  place  of  being  rendered  impo8sihle,  wa»  allowed 
to  return,  and   he  was  once  mort-  subjected  to  a   severe  attack  of 
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defective  combiisliaTi,  with  further  ddmnf;e  l-o  bbod]  metfiboUc 
tissues  and  kidu^ya. 

And  thuK  wo  find  that  with  eauh  httack  he  rp<^ovflrpd  more 
BJuwlv  aud  With  greater  difilt^uily  ;  iu  hm  tiitit  aUuck  a  mere 
clearing  up  o!  Ihe  coUiemia  by  iodide  of  mercury  wotUd  h*ve 
flufiictd  to  free  tUu  CApillariea  oi  the  kidney b  and  rtm  o9  the 
water,  the  firos  wodld  at  once  burn  up,  and  the  albumcD  bo 
quickly  reduced  to   a  trace, 

Al  The  next  attack,  nutrition  ifi  not  <|uite  iio  ^ood,  and  dpfec- 
tive  nutrition  mcanu  deftt-tive  power  of  imiaclen  espi?cially  oE  tfwt 
moat  important  muscle  the  heart,  hence  «oinf:thing  more  mufit 
DOW  be  done  besides  clearing  up  the  Qolltcmiar  end  nux  vomica 
haa  QGw  to  he  udded  to  strengthen  the  heart  in  thia  attack  ;  also 
there  ia  now  a  slifiibl  hut  quitei  diatinct  falhmi  olT  in  the  auttition 
of   the  kidntys  and   melabolic   ti'<3ueri, 

Neyertheles3,  lie  a^aiu  becomes  Boivent.  and  oon  agalu  meiA- 
boliae  completely  all  the  albutnena  of  his  food,  and  haa  ouce  more 
&  ohftDcc  of  life  iE  he  cqd  control  hia  diet. 

At  the  neTt  attnckj  liowever,  chinga  are  Btill  worse,  and  now 
both  digitftlis  nod  nuK  vomica  are  required  to  get  the  hctart  up  to 
ilA  work ;  but  the  (ires  bum  lower^  thi^  w&ter  Hfies  higher,  and 
the  diMculty  vshieb  thp  drugH  meet  with  in  clearing  up  the  eol- 
Iffimia  19  greatly   owing  to   the  increading  dof^ctivcne^b  of  nutrition. 

And  sa  the  isnn&  is  for  some  days  in  deubt  whether  the  heart 
wili  get  suiheient  power  tc  drive  blood  through  the  kidneys  even 
wb«n  the  collitmia  haa  beeu  removed ;  if  it  faik  to  do  so  tbe 
watfcT  will  rifle  ever  higher  anfl  higher,  and  the  tires  will  soon  be 
ejLtinguidhed.  And  under  the^c  circuiuiituncuji  compurutLvdy  small 
mattera  sutKce  to  turn  the  scale  one  way  ot  the  other,  clUier  for 
the  heart  or  af^ainat  it. 

And  one  of  tbe^e  ia  no  doubt  the  presence  of  a  little  fluid  in 
(be  great  ^creua  cavities,  the  pleurn.  or  the  peritoneum,  and  tbeae, 
by  bampering  the  function  of  the  lung^,  tlie  heart,  the  diapLragoi, 
or  oth'^rwisc  impcdiug  the  circulation  ic  the  great  digestive  vlaecra. 
the  liver,  the  kidnevfl,  and  the  great  obdominol  vcHflela,  muy  turn 
the  Bcalo  against  the  heart  and  lead  to  its  further  dilatataon^ 
failure,  and  £inal  defeat, 

Hecee  we  see  that  the  Jaitt  time  the  iodide  of  mercury  sue- 
ceedcd  in  the  cnaa  of  Edgar  G.  it  only  did  so  with  diMrulty  and 
flitet  every  help  had  been  given  Jt  by  elearlng  the  fluid  out  of 
the  peritoneum ;  and  1  have  bad  wvcral  hard-fought  c&ses  in 
which  the  fluid  in  one  or  both  pleujo  had  to  be  removed  in  ika 
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Aame  way  ;  but  ench  time  the  effect  beoamo  less  and  leaa,  tbe 
firee  bamt  bwer  and  lower  as  th«  metubolic  tissues  nested,  And 
the  water  rose  in  l.h»*m  pvor  higher  acd  higher,  and  the  heart 
mimcte  got  weaker  und  weaker  and  Ic^s  well  nourislied. 

This  heart  failure  is  the  final  and  absolutely  hopeleM  stage  oE 
aU  Brif^ht's  disease;  now  it  ia  of  little  uec  to  clear  up  the  coilftmia, 
for  the  natrition  of  the  heart  is  ao  bad  that  \t  could  ikot  keep  up 
a  pTop«r  eircuUtion,  even  if  there  was  no  colliemia :  and  clicutation 
h<*ing  HO  bad,  the  fluid  is  not  run  off  Ly  the  kidneys,  and  th<> 
tiuuea  of  the  body  are  Like  a  maruh  wttb  great  stAgoant  pools 
ID  the  aerous  caTities,  and  tbo  water  and  the  coUemta  lietwcfn 
them  DOW  quickly  e.vtiiiguish   the  flickering  Hamc  of  combuetion. 

But  if  tlufi  ia  the  common  and  final  enditig  of  ordiiuLry  Bright  s 
diMABe.  and  ii  aa  I  aaid  £.hove,  croll^mU  will  produce  mora  and 
more  severe  results  in  proportion  na  it  HuperveneB  upon  an  other- 
wise more  and  more  dcF^ti^e  uirculutlunn  then  it  follows  that  a 
collftmUi  which  wouH  not  of  itaclf  suffirc  to  produce  Bright'a 
diae^c,  may  vet  produc^c  it  if  it  chanties  to  supcrrenc  upon  either 
a  condition  of  weakneas  or  debility  of  the  cardiae  muacle,  or,  on 
the  other  hand,  on  a  roeehanioal  condition  which  more  or  le«s 
seriousEy   obstnirt-s   the   general   circuIa.tioQ. 

I  think,  therefore,  that  it  is  extremely  probable  that  some 
people  suffer  from  Bright^s  iliaeaae  not  because  they  have  more 
severe  oollocmia  than  fbose  others  who  do  not  suffer,  but  beeftuae 
they  have  rather  weaker  hearts,  or  more  obatrueted  oiroulationi 
which  allows  the  coUjemia  to  do  greater  damaoc  to  nutrition  and 
eombuRtion  than  it  would  in  an  individual  wilh  a  normal  eirou- 
latioa;  and  thud  scute  Bright'^  diseHi^e  may  be  not  iufrequently 
the  reeult  of  colla:"mia  with  aeute  heart  failure. 

Now  one  i^ccial  condition  I  have  m  my  mind's  eye  in  makmg 
these  remarks  is  that  of  pregnancy^  for  here  we  have,  eepecially 
in  primiparsj,  a  condition  affecting  the  pressure  relalioDS  In  the 
abdomen,  alTccting  Ihc  work  of  the  diaphragin,  the  cln^ulation  in 
the  great  digestive  viseor*  and  the  great  abdomiual  vRSflela,  play 
bg  in  fact,  cxar.tiy  the  part  of  the  aacitefl  in  the  ca^e  of  Ed^ar  G. 

And  I  find  in  Fagge'e  "  Medicine*'^  second  edition,  vet.  ii., 
p.  624,  the  0t«t«incnt:  "In  women  pregnaney  u  often  th«  c&nie 
[of  Bright**  diaenfie]  ft«  the  late  Dr.  Lever  showed  many  years  agn, 
especially  in   primipanr,  and  above  all  when  there  are  twins/^ 

The  bearing  of  primipare  and  of  twins  on  the  preeeure  rela- 
tions of  the  abdomen  are  too  obvious  to  Deed  further  remark,  and 
it  ifl  aho,  1  hope,  clear,  as  Jt  follows  from  iry  tfrst  phneiplcB,  that 
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pregn&no/  a  A.n  cQormoua  stimulus,  specially  in  young  womeu 
ond  piimiparK,  to  the  mLrogeuoiib  metAbolbm  d{  the  oystcm,  and 
thb  in^aDis  both  excessive  formation  ood  exc^BLve  re  taction  of 
the  afii^  aG\d  m  tlic  body,  th&t  is  proTifiion  of  the  material  for 
a  more  or  less  severe  collfemiit  in  the  futuie.  And  we  already 
know  from  the  rektrooHhip  of  prpgoanoy  to  headache,  epilepsy, 
mf^abal  d^prtvuioi]^  R:iynaiid*B  dLteiuie,  dto..  us  treated  of  in  previoTU 
chapters,  that  normal  pregnancy  in  accompunied  by  retention  of 
tiric  ncid,  and  it^  clearance  oat  of  tbc  blood. 

But  if  tho  prQizcancy  is  not  nonnnl^  if  tb'^re  ia  dyapcpaio,  ftDd 
Rtill  more  if  there  is  vomiting,  then  it  follows  also  from  my  first 
priracipleA  that  the  blood  will  become  ftgf-in  &  good  solvent  of 
urio  ftcid  »ind  then  Bomfl  of  tlip  largi^  formation  of  uric  acid,  or 
ADmQ  that  h&9  been  alreoily  ictuiaed  before  the  Yomiting  beg&n^ 
will  pass  into  solution  in  the  blood  and  a  moro  or  leaa  aevcre 
Dolkcmia  will  roAuit.  Now  vomiting  ia  exactly  one  of  those  things 
which,  I  bclievik^  may  thus  precipitate  Bright^a  dL&ease  on  preg- 
nancy. And  the  following  case  will  illustrate  several  of  these 
poiutfl  : — 

Ellon  G-,  aged  2i.  admitted  into  the  Metropolitan  Hospital 
under  my  care  on  October  12,  18t>5>  being  then  in  the  fourth 
month  of  her  first  pregnnncy* 

Her  history  shocved  that  on  September  28  hematuria  had  been 
noticed - 

On  October  1  she  Lad  aeveral  "fainting  fits.** 

On  October  G.  suffered  from  pain  in  the  left  aide. 

On  October  8,  auficred  from  vomiting,  wKioL  continued  up  to 
admission. 

There    was    some    anasarca    and    oedema    of    legs;      puke    tiS- 

temperature    ii8°    to     100'',     irregular;     heart't*    apex    outside    left 

nipple    line ;     abdomen    slightly    distended  i     utenia    eoaily    felt    in 

bypogastrium  ;   urine,   lOll ;  alkahner  blood-stained. 

Albumen  (Esbach]        ,.     -4%  ^ 


Urea       -9% 


or  nearly  1  to  2. 


Left  radial   artery  measured  with   the   arterlometer,   I'D   mm. 
Put  on  iodide  of  mercury  in  small  doses. 
October  19. — Pulse  72;  left  radial  measures  17  mm. 
October    23. — Pulao    72 1     albumen    to    urea    1^^    in    place    of 
1 — 2   aa  on  admisaioo. 

October  24.— Iodide  of  metcoiy  in  fall  dosea, 
Ootober  25.— Pulse  81;  left   radial   lb   mm. 
October  30,— Pnlse  96  ;  left   radial   1-3  mm. 
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November  8. — Heaxt's  dtikesa  has  dimiuiahod  and  apex  come 
into  left  nipplti  line. 

November  15. — Pulse  92  ;  left  radial  15  mm.  There  ia  aorae 
iDurensed  htiaiii  dulnesa,  apex  hi^  gcae  again  ^  little  to  tbe  left 
and  therij  is  Aome  iacr^Med  i^emu  of  tli»  k^.  Some  digib&lia 
f^ven. 

Novombcr  19. — Same  oooditiou ;  pulao,  88 ;  loH  mdJal  measure 
1^6  mm.     Iodide  of  mercucy  further  iDoreaeod. 

November  2.1.— Pulse  flo  ;  left  radifll  1-0. 

November  30.— Pulse  72;   left  radial   1'0_ 

December  li,— Pulae  66;  loft  radial  Ih  There  is  still  con- 
tiidcrckble  cedcma  of  the  legs. 

I  now  came  to  the  ooDclusiorL  tbat  the  iodide  hud  tnice  oloared 
up  the  colloimia  and  freed  tbe  capillaries  on  October  ^U  and 
November  ^,'1,  but  on  neither  occasion  had  this  been  followed  by 
diuresis  and  removal  of  fluid,  and  MimJUrly  combustion  remained 
defective  and  albaminurta  profuse^ 

The  inference  eccmc^d  to  be  that  tbc  incieaaing  abdominal 
preseiire,  and  the  incteflaeti  work  that  prejifnancf,  now  m  the  eixth 
month,  was  throwing  on  the  heart,  prevented  it  reacting  to  the 
removal  cit  the  tollE^mia,  I  thc^refore  gave  up  the  attempt  to  do 
anything  with  drnji^R  »ad  trusted  to  nature  with  urlo-acid-free 
diet  and   reat< 

1  have  no  doubt  whatever  that  if  wc  could  have  olenrcd  out  the 
Abdomen  the  heart  would  have  recovered  fiomewhat  and  become 
equal  to  its  ordlnniy  work,  and  then  the  lodidi;  oF  luercury  would 
very  quickly  have  improved  the  combustion  and  reduced  the  albu- 
men to  a  trace ;  and  the  queatiou  oi  terminating  the  pregnancy 
was  carefully  considered  with  my  ooUoagiie,  Dr.  Gow,  but  put  on 
one  side  aa  being  on  tbe  whole  more  dangerous  than  trusting  to 
uatUTQ, 

I  could  not  but  feel,  however,  that  while  we  were  thus  wait- 
ing, the  kidneys  and  great  metabolic  timueii  were  auSering  serious 
damage t  how  enrioufl  it  waa  difHi;idt  tu  Aay,  but  I  knew  from 
preyioue  experience  that  such  easoa  kept  oareJuUy  on  milk  often 
got  over  parturition  qaitc  well,  and  that  Iho  Bright'e  diflcaeo  then 
fiubeidcd   to   n  greater  extent  than   might  huve   bean  cstpected. 

Accordingty  fibe  waa  now  watched  for  aome  monthfl^  during 
which  the  conditione  remained  much  ae  before,  the  pulae  ran 
obout  80,  and  the  radial  artery  measured  from  I'T  to  ID  mm. 
Urine  »eauty,   loaded  with  albumen  and   a   little   blood. 

In   Fobniary,   1SL)6,   after  reading   the   moat   tntereeting   leotoroa 
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of  Dr.  Uandiicld.  Jdii&«.  "  The  Heurt,   in  ito  relotion  to  Piegiuncy. 

Parturition,   and    tto   Puefpcral    Stafj? ''    (Lancrt,    18f>6,   toI,    u),    to 

^vhich   I  BkaW  have  to  rofci  again,  J   raadi!  a  [urthcr  c^icful  ^xaimn- 

HtioQ    of    the    heart   and    came   to   the    oriDclusioD   tbat   tbe   fjuick 

[lul^  rate  with  a  long  uml  indislinct  tirat  qoimc],  and  a  loud  second 

^iiund   built   At   iipex   nod   liH^f,    with    [oi^i^iiaed   dulness    uikI    Hpex 

diaplaccment  to  the  hiU  nn^ant  some   beart  failure  belora  coJl^miA 

and    the    tncrpafwl    work    and    pr^esure    in    the    0bdf>mciii    and    I 

nccordinglv  put   her  on  a   mixture  uontainiDg  phoBphoric   acid   acd 

strychnia^   and   it   appeared   to   do   Homo    iittJe   good,   for  tbe    pubo 

on   Fpbru&ry   25  had   Eallen  to   72^   and   the   left  radial  diacnet«i  to 

l-'j    mm.,    and    Ihc    urine    had    invrrenaeJ   soDiewhul.   ttj   4^    07.    per 

(lay.   but  still  there  wfta   aa  leiore  no   importflnt   feeult  as   regards 

the  removal  of  anaaaroa  and  improvement  of  combuRtion. 

On  March   14  I  i?xjiEiiinod  tbe  blood  and  found 

Haemoglobin                  ..33%)         „,      .   j    -      ,    ,, 
/.  „  ,^  J.?  [  ^  B  ood  decimal  '47. 

Cells        ™  %  ) 

a   very   dilute  and   wateiy   blood   ovslng   to   tbe   gceftt   retention   of 

fluids  ill  the  bodj. 

And  fio  thinga  went  on  without  any  material  chun^  up  to 
Aprd  21.  ^ben  eh^?  vm  dclivereil  of  a  full-time  \\v\np[  child  olt^r 
£  fairly  Qormal  labour^  and  the  festal  h^art  had  b^eo  heard  J4nd 
wat^'bed  for  several  months  past, 

Tbe  tvmpfraturc  was  sli^hHy  raised  after  parturition,  and  the 
urine  began  nt  once  to  inoreAst,  reaching  ll.'i  cj!.  on  the  day 
after  it, 

April  2L--  L'riae  80  o:?.  General  anaaarcft  and  i>deiTia  of  lega 
decidedly  leafi. 

Uay  13. — Temperature  now  becom^ing  norma]  after  uterine 
inJlaxFiinatory  troubW.   but  the  patient  is  weak  after  thatu. 

Pulap  80  to  M;  left  radial  diameter  I'O  mm.,  albumen  only 
'05  per  cent,  now. 

May  2'^. — Bi?mg  nrw  again  undt^i  toy  care  ahe  woe  put  bai'k 
on  tbe  mixture  of  pboaphoric  arid  and  Htrychnk,  and  the  pul** 
improvwl  and  sloWftl  at) mew h Fit. 

8be  remuined  weak  aud  anaemic,  but  having  been  in  bofspitiil 
a  long  timv  ?^he  wished  to  ^o  homO)  and  wae  allowed  to  do  ao. 
Gontmuiu^  thn  muture  and  the  un<;-aeid-frGc  diet- 
July  il3,— Saw  heT  again;  there  is  still  a  eonaiderablf?  amouut 
of  albumen,  but  Mh&  does  not  wish  to  coma  in  for  treatment  with 
the  iodide  of  nierrury. 

Her    utfrlne    t-roublea    w^rc    unfortunate,  for,    though    no    doul 
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the  fever  bolped  wtlh  olbaring  up  the  coUamia,  appetite  aud  diges- 
tion wore  mucli  upfiet  by  them*  hence  nutrition  and  DombuBtion 
romaincd  poor,  and  t)ie  heart  did  not  gain  in  Btrongtb  ba  it  othcr- 
wi.s^  might  havp.  dine. 

This  caae  might.  I  think,   be  shortly  Humra«d   up  ah   ToUciwe  : — 
{])    Early    Gn»t    pregoiiiicy,    stimulated    autrition,    leteDtion    cif 
ufb  flcid- 

(2)  Some  upoet  or  abdominal  pain  cuuaiop  naudi»  and  dyspepsia. 

(3)  Scv<>re  uoUiemm  oauaing  high  blood  pressure. 

(4)  Heart  failure  before  the  high  blood  pressiiro  with  "  fiunting 
fits/'  this  [iAusiag,  with  the  eoUn-fikia.  albuminuria  and  hiuinatLinn, 
in  fact*   acuta  Bn^bt^ii  diaease. 

{61  Vomiting^  either  with  th^  "  fainting  fit©,"  a  symptom  of 
uriomift.  or  an  cxaggoralioc  of  the  provjoufl  oauacn  and  dyspepsia. 

{*y)  Continuation  of  oolhemLi,  high  blood  pressure  and  defetstive 
combuKtion,  the  latter  being  increased  by  the  heart  failure,  which 
again  war!  intennifiM  by  th?  inrtiiaaiQ^  wort  and  increasing  abdo' 
minal  precjcure   of   advancing  pregnancy. 

(7)  CoUieTma  partly  cleared  up  by  dmga ;  bub  the  heart  ia  still 
too  much  hampered  to  roapt)nd  Tvtth  a  free  caprilary  ciroulatLon, 
and  ao  combustion  remains  defective,  and  albuminuria  continueji. 

{H)  Great  relief  tc  heart  and  eirculation  at  termination  of  preg- 
nantly.  but  unfortunately  digestion  and  nutrition  are  HtlU  held 
down,  und  so  though  the  watvr  increaeea  and  the  alhumea  dimin- 
ishes i  the  heart  remnlns  weak  and  nutrition  and  uomhiution 
defectiv-e, 

{\t)  Result,  Prolong^  eardiae  weakneut,  debility,  coll»mia  aud 
unaaEoia,  prolonged  defective  oombuation  and  permanent  damage  to 
kidueyfi^  and  great  metabohc  tir^ue^. 

Proguoeia  wry  bad  for  future  pregnauries.  unleas  the  he^  aad 
tiosuea  are  allowed  a  long  time  to  recover;  and  doubtful  or  bad 
even  aa  regards  the  eontiuuauije  of   hfc  itaelf. 

It  haa  often  been  remarked  that  a  woman  may  suffer  avverely 
in  her  first  pregnnnty,  but  if  she  geCa  over  it  well  (I  fear  that 
must  he  better  than  Mrs.  G.  did)  she  inay  suffer  little,  if  at  u]l« 
ia  aubacfiueat  pr^^oanciea,  and  iLia  is  no  doubt  due  partly  to  the 
foot  that  the  abdominal  walk  are  now  \ax  and  thfl  preaeuro  and 
derangement  of  the  abdominal  eLrcuIaCioa  in  aabecc^uent  preguancic« 
Hto  oonaeijuently  le*ia  than  In  ihe  first  pregnnuey ;  but  it  Ia  al*o. 
no  doubt,  partly  due  to  the  imporlant  fact  that  tlie  heart  h^  hatl 
timr  to  hypertrophy  and  ffet  level  Kith  the  increased  Aork,  and  so 
in    eub&equent    pn-gnancic3   the   defective  combuatioD   ia    aever   ho 
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severe   {even   if   the  coUffiraia   ib   the    n&me)   t^s   In    the   iiiat    prea;- 
Danor;  aod   Dr.  Jonea  {previous  rvkroDCc]  tel\a  ub  that  m   women 

who    have    had    many   children    the    honrt    remains    permanently 
hypo  ft  rop  hied - 

T  was  greatly  int^rpstHl  and  itiatrii:rt«d  by  reading  the  tactunw 
ui  Dr.  Jonea  whili?  this  ciiae  wbb  under  my  care,  as  he  poiuts  out 
that  it  hM  been  shuAn  that  normal  pregnancy  caufire  liypeitroph.y 
of  the  loft  vcntnclc.  and  enlargement  of  the  whole  heart ;  ocd 
also  that  aomo  cardiac  failure  from  defect  of  ihiw  hypertrophy  U 
by  no  means  an  UDtommon  cmiBi?  of  the  signa  of  heart  weflkneSH 
in    [irt-gniinry. 

He  i\ho  puint^  out  ujohL  clearly  the  eHectQ  of  the  uhdomiual 
prcBflure  of  pregniinny  in  laorrivaing  the  work  of  the  lmart»  arui 
shi^wH  That  Himiitir  heart  failure  m\y  iilso  be  prutluced  by  abdo- 
minal tumours.  He  further  suggests  that  a  pre\'ioufl  perJesTditiii 
may  iti  some  cases  explain  the  failura  of  the  heATt.  to  pet  level  with 
ftH  w<nk  in  pTegnam-y, 

He  pointa  out  that  the  heart  may  nut  only  fail  Jurijig  prc^- 
ooncj,  but  it  also  fails,  perhaps  more  oftvn  does  so,  in  th<^  fvi.'ek 
after  labour;  and  we  muat  Dot^  I  think,  here  lofie  sight  ai  thr 
existence  oE  post -puerperal  eolhemia,  and  its  possible  «ff(.*ct^  un 
the  heart  and  circulation. 

Dr.  Jonr»a  points  out  that  Ihiw  is  by  som?  believed  to  be  duv 
to  AOOiK  tittle  fatty  degeneration  of  the  licurt  muscle  taking  plate 
towards  the  end  of  prcgnrkuey ;  but  I  ^-aunot  help  thinking  thnt 
this  ie  a  bit  of  doubtful  pbysiolopy  and  pathology,  and  thiit  Ihf 
large  excretion  of  tirie  aoid  {which  is  certain  to  follow  the  terminn- 
tioii  of  A  normal  pregnancy,  fed  on  ordimuy  TnenT  food — pQ«l< 
puerperal  [lolla'uiiH)  whji'h  as  wii  hhve  ^en  probably  acoount.s  for 
the  greatly  increased  danger  of  gi^'ing  chloroform  at  this  tjmr' 
(cbaptor  viiip,  p,  397),  alao  accounts  for  the  freqaency  of  hwrt 
failure  apart  from  chloroform,  and  one  of  Dr,  Jcnc^'it  easea  id 
death  after  delivery  grently  reaomblea  m  ita  symptoms  pofii- 
tthloToforuial  syncope. 

The  dru(j»  that  Dr.  Junes  finila  useful  in  these  cfieiw  ar^  ircn, 
fitryuhula,  digiulia  and   nitrate  of  Hniyl. 

II  I  may  draw,  in  paasing,  one  pTactica)  coneluajon  from  tbew 
fact*  and  observationB,  it  would  be  thai  all  women  who  havo  the 
least  aign  of  cardiac  defect  or  debility  should  bo  kept  throughout 
pregnancy  on  a  uriu-uoirl-fpee  diet,  fo  prevent  as  far  as  poaaible 
the  addition  of  collffmia  to  these  other  heart  difficulties,  either 
during  or  at  the  end  of  pregnancy, 
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And  indeed,  I  think  that  all  preguaut  ^omeD  migbt  iffith 
advantago  b<i  kept  on  £uch  diet,  Eor  cvon  if  bj  meanfl  of  digitaUe, 
Btrychnia,  JtL-.,  yon  can  prevent  the  heart  from  fjiiliug,  that  doea 
not  in  presftQue  of  coll*emift  make  combustion  really  good,  anti,  aa 
shown  by  the  very  high  arterjometer  m?asiireraents  in  the  cibr  of 
Iklra.  Q.,  the  arterial   system  Ih  sabjected   Ui  very   great  pressure  uid 

TbcTO  is  oot  the  least  doubt  that  pregnant  wamen  c&n  livij  on 
a  uric-acid-froe  diet,  for  I  have  conducted  not  a  faw  of  them 
aafely  through  it  on  an  almoat  abj^olute  milk  diet,  aud  we  see  by 
the  quotattooH  already  given  gd  pp.  2&)4  and  3BS  that  tbey  can 
often  do  flo  wifL  enonuoua  advaotage  aud  relief  from  the  very 
circulation  troablea,  liigh  blood  preaaare.  and  general  congeatiou  of 
which  I  was  jaal  ■  peaking ;  even  if  we  may  not  throw  in  a^eatly 
diminiEh<?d  uhancB  of  auute  Bright' a  disease,  and  this  last  con- 
sideration woulii  apecially  mark  the  value  of  such  diet  in  priraiparae. 

I  would  aiiggeat  ajj^o  while  tbeM  oaaes  are  fieeh  in  oui  minds 
that  heart  failure,  in  other  (;onditioas  than  those  met  with  in 
pregnant  women,  may  allow  oi  the  production  of  aenoualy  defec- 
tive Gombuation  (Bright's  diacaae),  by  a  oolhemia  that  wouJd  not 
by  itaell  have  fiuffieod  to  produce  it^  and  that  in  faot  heart  failure 
is  an  impoTlJint  contributing  cause  of  such  failure  of  combutition  ; 
the  bad  prognoaia  of  heart  failure  in  Bright^a  disease  it  well 
known,  but  thuj  heart  failure  may  have  aclually  preceded  the 
defective  combufltiou,  and  been  one  ol  itfl  cauaes,  H^^nce  the  rela- 
tion of  Briicht'a  diaoaao  to  fevera  may  be  a  double  one,  first  to  tha 
poBt-fcbrile  colltemia  already  mentioned,  and  second  to  the  weak- 
eupd  and  df*bilitated  heart  raiisole  which  so  many  ffvera  bIbo  leave 
behind  them, 

Tf  the  eollsimla  la  alight  and  the  heart  strong  there  will  be 
merely  a  temporary  bradycardia  with  tiibn^^rmal  temperature  as 
the  aign  of  defective  oornhnntion  ;  but  il  the  eolltemia  ia  oevcrer 
and  capeejally  if  the  heart  muaolo  is  aleo  weak,  we  shall  have 
motp  dmiidud  aud  prolonged  interierpnee  with  i^mbustion,  ahown 
not  only  in  subnormal  temperature  with  a  ^juiek  and  often  ir- 
reguTar  pulne,  but  with  var^'ing  degrpea  of  iilbuminuria  and  dimin- 
ished urui  up  to  what  we  have  been  accustomed  to  call  undoubted 
Bright^a  diflcaae ;  ao  that  every  poatfcbrile  and  t'ollatmic  brady- 
cardia 13  Bright'a  diacaee  in  epitome,  and  diSers  from  it  merely  in 
degree-  Thus  acuta  Bright's  dia^^a^e  may  be  not  only  acute  collmmiii, 
but  acute  eollieniia  with  itJ*  combustion  effects  intenailied  by  a 
weak   heart ;   and  tluu  weak  bi'urt  will  be  either  capable  of  improved 
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nutrition  aud  better  work  or  not  capable  of  ttese.  If  it  u  not 
capable  the  ca9e  goos  i^pldlj  to  the  bad,  us  there  is  no  poftflibl« 
mejLDB  of  flopping  the  defective  r'>mbuBtion,  and,  bb  we  Wve  mod 
above,   remonag  the  collKiuia   nay  not  he  Hijffic:iciit. 

If,  on  the  other  haod,  the  bcart  has  been  only  tompoiurily 
difiahled  and,  with  the  rcTnovnl  of  the  mef^hmitoJil  oauie  of  such 
disablement,  can  attain  to  improved  nutrition  and  power,  combnft- 
tion  will  improve  flomewbat,  even  in  spite  of  the  eollBmia.,  ftnd 
with  improving  combustion  the  colJe^min  itself  will  be  diminished 
or  cb«rcd  Hwoy  ;  hcnte  we  ahall  get  Igah  di?fi3ctivo  combustion  estctid- 
ing  ovrr  a  longer  time  (obroeic  Brtghf  t^  di^eafle). 

But  here  a^oin,  also,  there  evcnt-uallj  cornea  n  time  when  the 
nutrition  of  the  heart  muscle  ifl  so  bad  thflt  satisfactory  circula- 
tion and  eombuBtion  are  no  longer  possible,  and  then  eollffimia  and 
hyilrjpmiiL  trnally  puh  out  the  lircfi. 

We  Lave  here  then  staudiay  out  csleur  ami  pUin  the  two  ccitdi- 
tionfi  which  in  any  given  caae  of  Bright'^  discASf  may  render  it 
impOGsible  to  cure  by  meona  of  the  iodide  of  mercury;  (I)  the 
accidental  evil  elTeeta  of  the  drugs  themselves  on  digestion  and 
nutrition,  which  more  or  le^a  prevent  their  patting  an  end  to  the 
coll^niia,  and  (2)  heart  failure. 

I  will  now  give  noted  of  two  oobcb  of  Bright'a  diseaae  m  wbieh 
tbt?  modem  instruments  for  measuring  capillary  reflux  and  blood 
preasure   were   used. 

The  6rat  casf>  may  be  laid  to  illustrate  what  not  to  do.  and 
the  aecond  ease  wbac  to  do,  and  they  show  that  mere  atnying 
in  hospital  and  lyin^  in  hed  dops  not  of  itw-lf  either  lower  blood 
pressure,   improve  combustion  or  dimmLsh  albumen. 

Mary  W.,  aged  2o,  admitted  into  thf:  Royal  Hospital  on 
October  23,  18^U,  with  Bright'a  disease  and  some  Q[)dema  of  bgs, 
Urine   102U,  albumen   1'5  per  1000  (Esbacb), 

October  25. — Temperature  iifi*^  both  morning  and  eveninp_ 
PuiflB,  90,  CapUbry  rellua  9^10,  de;:idedly  alow.  Blood  preasure 
160.  Usual  heart  wgus  of  bigb  bloi:>d  preasurc.  Put  ott  miBt- 
pot,   cit.f  gr.  MX,  ler. 

October  27,— Mist,  given  4^  hoiia.  Diet  contains  fieh  atid 
calvea'  foot  jeJly_    Weight,  7st,  lib.  fioi. 

October  30. — Temperature  bet'oming  mote  subnormal.  PuW 
7l^.     Bkmd    pressure    150. 

November  2. —  Urine  alkaline.  Mo-*it  of  twenty-four  houn,  no 
alteration  in  amount  of  albumen.  Pulw  ^^'!.  Blood  prceeure  170. 
Weight  Tst-  41b.,  thi«  la  not  due  to  increase  of  tedema  of  the 
legiii,  aa  it  has  not  incrcaned. 
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November  G. — JJiiaa  atiU  cccaHiooall?  acid>  Given  ^omc  pota- 
toes.    PuIbc  T2,     Blood  prcMUTC  170—180, 

November   9.— Bbod   pn^asure    150— 160.     Weiftht  7fit.   71b. 

Xovember  K3, — Blood  profisure  150 — l"iO.  Still  no  change  In 
the  umoaat  oE  albumen.     Citrate  of  potaah  left  olT, 

NovemheT  ifi.  —  Pulse  KW.  Bloml  preaaur*  150,  Cflplllaij 
TcHux  6.  Temperature  subaormAl.  AlbumcQ  Uaa  mcrea^  to  2'8 
per  100<J.     Weight  Tat,   lOlb. 

November  JO, — Pulse  %.  Blood  preesure  1*J0,  Capillarv  reflux 
7"5.  No  dmga  aince  ].3tb-  Given  pot,  lod,  gr_  vUi,  Tinct,  oucia 
vom,   >ri   iv.  ter, 

Novtinjbtr  2,3, — Pulae  1(18.  Bltiod  preaaure  140 — 15u.  Albuni<"n 
from  2-0  to  3-5  per   1000-     Weight   7at.   lOlb. 

November  28,— Pubc  lOtt.  Blood  presauic  130—140.  Capillary 
relluji   7—8.     Mifit,   <j'-  horiB- 

Novembet  30,— Pulse  lu8.  Blood  preasure  150—160.  AJbumen 
3  per  100U_  Weight  7at.  J2lb.  Put  mi  uHc-acid-Iree  diet,  milk 
&nd  <:hE?ai!,   no    Lea,     dbe  \ik.)^a   iish   and   calves'   foot    jelly   bettar, 

December  4.— Pulae  120.  Blood  preeaurp  UH>— 170.  Givea  also 
pd-  hvd.  gr.  ii-  n.  ct  m. 

Uecomber  l.-Pulac  120.  Blood  pressure  ICO— 170»  Albumen 
from  2iJ — 2-1  per  1000.  Does  not  like  uric-acid-free  diet.  Put 
back  on  fish,  cuetard  jind  eggs, 

December  IL — Pulse  110.  Blood  pii^asure  as  beiore.  Albumen 
2-25  pet  1000. 

Peocmber  14, — Pulae  112,  Blood  pnasure  liJO.  Sodii  chJor. 
gr.  jtx.  added  to  mlTtuTC-     Weight  let.   iDlbs. 

Deoember  iS.^Putoe  100.  Blood  piewiire  150—160.  Albumen 
as  before. 

Df^mnber  ai.— Blood  premura  150— IfK).  TeniperaturB  97— 9fi. 
Urlue   41  0£.     Albumen  2'5  pec  1000. 

Aa  tbe  patient  was  unable  or  unwilling;  to  alter  diet,  aad  ab 
tberc  thus  aeemed  little  abance  oE  improvemont  ahe  vskS  allowed 
to   go   home. 

The  case  Is  intermting  as  showing  Ihat  t^itrnte  of  puU«h  neither 
lowered  the  bkmil  prertejure  nor  ilimiuisbeil  ibe  ulhumpn  ;  il  was 
not  the  treatment  I  should  have  ohoaoQ,  but  she  had  already  been 
CU  it  and  so  I  oontmucid  it, 

I  think  iklso  thut  even  citrate  of  potasb  ^vould  have  done 
bi'Xter  than  this,  if  uraU^  bad  not  bi^sn  ponstaotly  poured  in  day 
after  day  in  finh  and  t^lvei^'  foot  jelly.  Uwder  these  conditions 
it  is  no  wonder  ituit  the  citrate  wa«  not  able  lo  ^t't  tk&m  all 
into  good  solution. 
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A   point   of  8ome  intcreet   also   is  tlie  f^ct  ihut  with   this   dub- 

nonria]  temperature,  d^fM^livd  capillary  oircu3atioD,  and  conslant 
exoT*?tbn  of  iininptnlmliap^  Rlbiimen,  she  fiteadily  gflineil  in  weight 
tti  tiliH  extent  oi  lUjlb.  ;  thitt  was  not  duo  to  wntGr,  as  the 
tf^demci  of  ttie  It^gJ^J^did  Dot  increase,  and  I  am  inclined  to 
think  that  it  woe  a  real  gain  in  neight,  probably  a  Uymg  on  of 
fat,  wkicb,  like  the  albumen,  Lad  osoEkpod  combustion,  thus  illua- 
trattng  tho  relationship  between  bigh  blood  praaaurer  defective 
capiUary  circulation   and  obpajty. 

Later,  when  on  the  (IrLiga  iodide  and  niQrcury^  which  praiiiof,e 
combustion,   she  loist  2[b, 

With  regard  to  obesity  I  may  aay  that  now  when  we  hav-' 
inatrumf^ntfi  thnt  measure  accurately  the  capillary  circulation  and 
the  btood  pr<!SEur4.>f  I  ^d  that  it  is  (constantly  aseociatod  with 
hIow  capillfhry  r^ux  ^od  high  blood  proBsuro  (hence,  no  doubt, 
tlie  aBaociation  in  the  popular  mind  between  etoutness  and  apo- 
ples>),  and  I  have  no  doubt  that  it  in  merely  one  more  result  of 
defective  combustion .  and,  hkc  th'J  other  reaulta,  can  bo  con- 
trolled by  controlling  the  circulation. 

In  the  above  case  alflo  it  may  be  noted  that  even  the  iodide 
and  the  mercury,  when  wb  put  her  on  to  them,  made  but  little 
headway  against  the  coUffimia,  which  had  been  increased  by  the 
alkali  and  the  heart  failtiic,  itt  ahown  by  her  quiukeued  pulse. 
The  hpart  failure  occurring  as  we  ac^  in  apite  f?  becauae)  of 
feeding  up  on  iiah  and  calvee'  foot  jelly,  and  a  similar  feeding  up 
produced  e<jUuE1y  disastrous  rosulta  in  the  esse  of  Edga.r  G.,  pre- 
viously recorded  ;  and  1  wfls  practically  unable  to  alter  thia  wrong 
diet   introducing  fresh  poison. 

Such  people,  in  my  Experience,  cannot  bi?  curt^d,  because  they 
cannot  he  made  to  see  that  thtJr  life  depends  on  their  altering 
their  diet ;  ignorntnoe  and  prejodice  are  so  strong  that  they  simply 
do  not  believe  it, 

y  I  And  now  we  shall  gee  diSerent  drugA,  a  diiferont  diet,  and  a 
very   dillerent   result, 

Timothy  C,  aged  35,  admitted  int<>  tho  Metropolitan  Hoapital 
December  I.   1890. 

Foui  weeks  ago  be  got^  wet  through  and  worked  on  m  hb 
wet  clothes.  A  week  later'  he  suSered  from  headache,  dyapncca. 
and  loBH  of  appetite.  One  week  ago  face  and  ankles  noticed  to 
be  B welling. 

The  flcqucnce  here  was  clearly  (I)  retention  by  cold  and  water 
followed   by  (2)   the  colhemia  of   the  rebound  cauBine;  among   other 
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tiijiiga  headai:]ie,  Thia  o&u^imI  (3)  deprestiloii  of  metahcliem  and 
a  general  rufih  of  all  liia  stored  iiratea  into  the  blood.  Thin  Cduaed 
more  Bevcre  and  ohroDiG  oollaimia  wLich  resulted  iu  (I)  heart 
fiiilure  ftod  dropsy — tho  complete  piL'tare  o£  Brtght'a  dieenae; 
(2)  repreaeatfi  the  migraino  or  pro -albuminuric  atago,  and  the 
correct  use  of  a  precipitunt  dnig  Bt  that  time  would  h&ve  saved 
him   nil   the   reftt. 

Od  admiaaion  the  head&ch«  w«  very  severe,  and  there  were 
maoy  signe  showing  that  uremia  was  close  at  band. 

December  2.  —  Pulee  52,  Capillary  roHus  8-  Blot»d  prcsBurc 
180—190.  Heart's  apex  juet  inside  the  left  ntppb  Uqw.  First 
sound  long  or  reduplicated ;  second  sound  very  loud- 
Urine  1020;  fllbumon  TO  per  1001)  (Esbach). 

He  waa  given  a  bread  and  milk  diet  and  a  mixture  containing 
om.  brom,,  Rt.  viii. ;  fiodii  iodidi,  gr.  viii. ;  aodii  chloridi,  gr,  sv., 
t.i.d.   and  a  ualomel  purge, 

December  4, — Headache  still  v&ry  bad  ;  8onie  vomiting  and 
retctiing.  Takes  very  lirilt^  food.  Some  phenar^etin  given  which 
relieves  head  for  a  time.     Temperature  about  97^, 

December  0.^1Ieadat!ie  le*a,  swelliug  of  face  ulao  less-  Still 
DO  Appetite,  and  ehgUt  imusea.  Tempecatiirc  08"  to  W\  Pulee 
72;  capillary  refiui  7—8;  blood  prasHure  IC<J  — 170:  albumen  2"5 
pL^r  iOOO.  Given  pll,  hyd.  gr.  i.  n.  ot  m.,  fruit  and  cheeiie  added 
to  diet-  Fluids  bmited  to  l^  or  2  pint*,  provided  this  can  be 
done  without  hardship.  1  liave  here  followed  the  practice  of  von 
NuorJco  llnternut.  Med.  Maq..  May,  18i»yj»  for  though  diminisbod 
fluid  nill  increEi^  the  relative  amount  of  uric  acid  and  coHjcmia 
in  the  blood,  just  aF  it  inoreaseA  the  relative  number  of  red  aells, 
still  it  must  undoubtedly  relieve  the  work  the  heart  has  to  do, 
und  ii  it  nllowa  tbe  heart  to  contratit  and  prevents  ita  dilating,  it 
saves  ua  from  tlie  noiat  of  all  failuri^s— of  combuHti on— which 
<;i:cuiB  when  collflemia  it  toiuplicated  by  heart  failure;  a  eouditJon 
which,  in  BrigbC^s  dt^ca^c  and  all  other  failurca  of  ccmbuationt  u 
Binnply  hopeless.  The  central  ^^ngine  ia  broken  or  defective,  and 
,it  Lc  no  longer  poHsibte  lo  keep  up  a  satJ^aotory  capillary  cireula' 
tion  even  if  there  n  no  eulhtmia  -  ^cill  \oss  is  it  possible  with 
ucjustont  aod  etevcm  coUzcmla,   as   in   Brigbt^a  dLAeaee. 

December  1). — Better  and  more  cheerful;  he  wa»  dull  and 
lethargic  beforel  Hnfl  hTinkiei^  round  hie  eyua.  Headache  alight  , 
no  bau««a.  Weight,  lO^t.  ;jlb.  10  oi, ;  pulae  7U;  blood  presaure 
ItiO — 170;  albumen  I'O  por  lOUC,  HI,  hyd,  ioereased  to  gr.  Li, 
at  night. 
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Deoemb«i  13,— No  headacbe  for  two  days.  Temporftture  h» 
riwo  and  is  now  fairly  steady,  about  D8-6*     I'ube  78 ;    capillar' 

reflUTT  '3;  blood  pfessurc   13t^— HO  ;   ftlbumeo   1"2  per  lUOO. 

1  do  not  mention  tht;  'juautUit^fi  t}\  urine  becaua«  ovring  lo  thv 
limitation  of  fluids  the  tisual  iacreaie  of  water  did  not  bIiok, 
The  wiLliliolding  cif  fl;iid  no  doubt  hafiteDed  tlie  clearing  of  Lu 
tiflftue»  from  tedema,  an  tL«  blowl  mote  quickly  to<ik  up  wliat  * 
re^juired  from  tliem ;  hence,  no  doubt,  metabollam  gained  bj 
removal  of  cedf^mft  quite  as  much  qh  it  lost  ffom  the  rclotivf* 
iooreaae  of  oollcemio  gTouulfls. 

D^emb^r  16- — No  houdEiche  ;  much  better.  Weight  LOst.  lib. 
4o^.  ;  jmiw*  80;  oapilUry  rRflii.t  5 — 6;  blood  pressure  VZO — ISOjj 
ftlbumen    10   per  ItJOO, 

December  30.  —  Pulse  84  ;  o*pilliity  reflux  5.;  blood  prcasurft 
120;  albumen  0"i>  per  lOUO.  la  tired  of  ohooae,  so  wa»  giveai 
tiome  cheese  dishes  and  milk  puddings  for  a  ohaDgt-, 

December  2:^.— Weight  lOst,  lib,;  albumen  0-5  per  1000, 
only  a  trace.  FuLse  80 ;  oapilhiry  reflux  and  blood  ppt'^auro 
be  fore, 

December  21),— Had  some  turkey  on  the  25th  and  was  no 
vrorsc.  ^VJbumen  too  btth  to  be  eslimatedn  Tt^mpprature  vbj 
steady  for  fiome  time  past,  about  i^U'U°,  moming  and  evening.  Si 
of  good  and  complete  combuatJou ;  and  with  ihifl  good  and  eoi 
plete  combustion  a  fraction  of  u  grain  of  urio  acid  in  a  morsel 
turkey  and  plum-puddiug  httd  no  effect  at  all.  Had  combuidii 
been  Ivis  i^ood  it  might  have  had  an  effect,  or  if  we  had  fed  Tiitii 
with  6 — 5  grains  of  uric  acid  evarj  day  we  might  only  too  probably 
have  found  it  impossible  to  get  up  thie  good  combuBtion,  and 
been  driven  back,  more  or  less,  in  spite  of  our  retentive  drugs- 

FuW  fiS  ;  oapillary  reflux  .t  ]  blood  prewure  120.     Wright  Hw. 

Januaiy  6. — Is  now  up  and  abt^ut.  Pulse.  tOO ;  blood  preaauffl 
llO—l^Oi  capillary  reflus,  o.  Temperature  Btcftdy  at  Of^'O".  WM 
continue  diet  and  the  miKtutcr,  t>ut  may  leave  oS  the  pilK  Coflfl 
bustion  is  now  so  good  (albumen  a  trace  only]  that  the  mi^'taS 
alone  will  suffice  to  keep  it  going,  if  there  iB  no  fresli  introduotiofl 
of  poison.  I 

This  of  couxse  la  rather  r  laige  "'  if,"  especially  in  dealing  win 
uneducated  people-  This  mfin  does  not  like  the  diet  much,  buF 
still  has  done  hia  beat  to  help  oa  in  keeping  to  It^  and  1  have 
done  my  best  to  impress  upon  him  that  his  life  d^^pende  on  his 
continuing  it^  find  I  believe  hn  will  at  leaat  make  an  effort  to  do  so.   j 

If  he  doea  ao  he  i»  prubably  sftfe;  in  twelve  tnontha'   time,  tm 
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pOAsibl/  sooner,  he  will  have  aplondid  blood,  good  capiUary  circu- 
lation and  oombuAtion,  no  fllhumen,  and  normal  blood  preaaure; 
and  DO  one  will  ever  giif-ifl  that  he  baa  had  acute  Bri^ht^a  difloaae 
and  been  within  an  inch  o£  urBBinia  and  destmctJon- 
m  An  inbe  resting  point  is  vrhat  bocomeB  of  tbe  urate  in  th(?flQ 
oaecB  ?  Wc  have  put  an  ond  to  collromin  and  ptoduccd  good  com- 
bnstion  by  drugs  that  cleared  the  blood  of  uric  Hcid  and  pro- 
duced retention.     What  becoraea  of  the  nrate  thiia  retained  1 

For  some  mantha  we  havLi  to  keep  od  the  reteutive  dmgB,  or 
it  would  come  back  into  the  blood  in  force  and  overwholm  ubj 
but  the  eSeot  cf  a  uric-acid-free  diet  lb  to  incioaae  the  solvent 
powers  of  the  blood  for  urie  acid,  and  i  bcliovc  the  atores  are 
slowly  waahed  out,  passing  thua  thrcu^jh  the  blood  and  Icidaeys 
in  good  aolutioTi,  that  is,  in  a  condition  to  do  hut  little  harm; 
and  by  the  end  of  twi^lve  Lo  eighteen  monthe  (juat  as  oocura  ■□ 
the  case,  of  the  uric  nv.id  headache  bv  diet)  those  stores  and  acou- 
mulationa  have  practicaLj  ceaaed  to  exiat»  and  health  m  absolute, 
complete,  and  free  from  danger  except  by  a  relapse  in  diet,  which 
of  conrae,  after  Bneh  a  wafnin^,  is  the  fvatient'a  own  fault. 

We  may  nore  in  the  above  aucoeaflful  race  there  was  a  steady 
loM  of  weighty  whrcli  probiibly  waa  not  all  Iosm  of  water  bub  some 
oombiution  of  fat,  juat  as  in  the  unsucce^fjl  case  there  was  a 
large  gain  in  weight,  probably  largely  made  un  of  uncombuated  fat. 

We  may  note  how  aa  tho  oapdlary  rollux  rjuickened  and  the 
blood  pressure  fell  the  albumen  steadily  diminiahcd  ;  in  the  other 
CB«a  the  capillary  reHuK  did  not  quieten,  combufition  did  not 
improve,  and  ulbumeTi  did   mit  diminiah. 

In  both  ca^ea  the  h^tiri  quiGken»d,  but  in  tli«  first  case  this 
was  due  to  heart  failure  before  pr^asiiroH  which  remained  high  ; 
in  the  souond  ease  It  wae  un  illustration  of  Mi*rt?y'fl  law.  the  puiae 
quickened  as  the  presaurc  foil,  and  a  pulse  o!  80 — 88  oorreaponda 
fairly  to  4  temperature  of  i»9°. 

Perhaps  in  thia  caae  we  overdid  the  combustion  ;  the  pulae 
waa  a  little  boo  quick  and  the  temperature  a  httle  too  high,  f 
should  rather  be  inclined  to  aay  that  our  ^K}-callud  normal  ia  a  little 
too  low,  and  that  in  those  entirt^ly  tree  from  uno  acid  a  higher 
Dormal  would  obtain;  for  tho  oapilUry  reflux  of  the  meat  eater 
lA  alnnyii  slower  than  that  of  thp  man  who  nbfitaina,  and  every 
alowiug  o£  oapillui^  reAux  mi-aaa  defective  combustion  and  sub- 
normal  lemperatura  to   a   currcaponding   extent. 

No  dotiht  our  daily  fluctuatione  of  surface  ti^mpernturo,  down 
in  tho  niormng  ond  up  in  iho  evening,  fire,  aa  I  have  *aid,  entifeiy 
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the  work  of  uric  acid,  &nd  iU  eSecU  on  circuktloa  and  combuctjon; 

and  tbia  acoouuta  far  u  faot  I  have  oft^n  noted,  ih&t  the  sail' 
nylat«n  jnnt  ri-vprse  the  normal  tompt^rnture  (;urvea,  making  thi!Ui 
high  in  the  Diorning  iinJ  low  in  the  evening,  juet  UB  tbej  rorene 
the  circuUtion  carves,  making;  the  capillary  refluK  quioker  in  the 
mDroin^  and  alower  in  thv  evorun^- 

And  thtfl  LB  dufl  to  tlic  ioct  1  have  pTcviously  eiplained,  that 
BahcykCas  are  better  solv^uta  of  uric  acid  in  the  acid  tide  of 
the  nighT  and  worse  solventa  of  it  in  the  alkaline  tide  of  the 
morning;  hence  there  ia  mors  uric  duld  In  tho  blood,  sLowet  CfipU- 
[atj  leBux,  and  lower  aurfaoe  temperature  JLt  night  under  thcao 
dru^.  And  anyone  who  will  give  ealicylatea  on  a  normal  tern- 
peratLtre  with  its  morning  fall  and  evening  rise  will  prohably  find, 
eapBcially  during  Win  first  two  or  threa  days  on  the  drug,  wh^n 
thert!  is,  as  we  k^ow.  most  uriu  acid  fur  it  to  act  upon,  tlint  he 
has  now  a  morning  risD  and  an  evening  fall,  joab  reversing  the 
ordinary  curTcs ;  ond  the  ciToulutbti  curv«,  and  no  doubt  ahto 
nutrition  and  combuation,  ara  aimilatly  alU-ted,  eukI  then  the 
largest  rise  of  urea  will  be  after  brefiikfaBt,  ftnd  the  am&Ue»t  after 
dinner  (see  previoua  remarks  on  fig.  -4), 

Temperature,  like  i^apilkry  T^flui.  blood  presauTB,  and  granuh'^, 
is  here,  as  elaewbere,  the  index  ol  the  f^uaatity  of  tirii?  ncid  in 
the   blood. 

The  above  caaca  aleo  illustrate  anothor  poiot  of  interest,  and 
ahow  us  tbe  v&lue  of  the  meaaur^mtut  of  the  eapillary  reJlux.  In 
hfary  W,  dow  capiUarv  reflux,  with  '^uiekening  pulse,  and  blood 
pre^aiira  not  fallrog,  meaoa  heart  furlure.  Tn  Timothy  0.  quirk^n- 
in^capillajy  reflux  vrlth  qulikenrng  puUe  and  falling  blood  pressure 
meaoa  iiuproviug  comhuation,  in  fa<;t  fever  in  epitome;  and  tbe 
power  of  diatiuguishiog  the  one  condition  from  the  other  is  oft'^n 
of  great  importance. 

1  think  alter  a  consideration  of  these  canes  and  tbe  effete  that 
drugs  produc"  in  them,  we  vnn  »ee  piettj  nle.irly  the  main  points 
in  the  pathology  and  treatment  of  BrigUt'a  diaeaw. 

Bright'^  di^<eji9C  is  but  a  name  Jor  the  defective  comb  nation  qI 
altiuminoua  tif^ues  and  ioodfi  whidi  di^fcctivc  circulation  produces. 
And  the  catua  of  the  defective  circulation  ie  urio  aoid  pieseat  in 
colioid  form   and   obattucting  the  capillaries. 

And  similar  defective  uombustiou  similarly  produced  will  alTeut 
either  albumena  (^Albuminuria)^  sugar  [glycosuria)^  fat  (obesity), 
Bulpl^ui  (Bullitur^A  or  cyiitiiiuria),  or  other  conatitucntu  of  the  blood 
nnd  tieeiios. 
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The  defective  oombiution  lh  at  firsL  functii>tuil,  and  with  the 
ri^moval  of  the  cauMj  it  soon  comfis  to  an  enil,  as  in  the  case  Wt 
rscorded. 

But  after  it  has  contiaLied  some  time  it  produoea  atrophy  of 
tissue,  a 9  shown,  for  io£tan<]ri,  by  Semmola  in  the  oase  of  th'^ 
8kio,   Etod  then  oombuBtioQ  must  always  r^Mnain  defective. 

Within  the  Kmita  iiripoaed  hy  this  pHihology  we,  having  ?ilmo8t 
absolute  poiver  over  urto  aciil.  have  abo  almost  absolute  power 
Gvttx  circulation  and  combustion. 

This  pathology  sufficaa  to  explain  tho  felationahip  of  Bright' a 
diaoase  to  all  other  difleaeoB,  and  abo  to  diet,  osorcififi,  clothing, 
and  clinuite. 

Migraine  with  its  «low  high  tension  pulse,  Its  low  surface  tem- 
perature, its  falling  urea,  ita  increaaing  albuminuria,  differa  from 
Bright^a  disease  in  degree  only  ;  prolong  it  over  daya  in  place  of 
hours  and  you  haro  the  full  length  pictuT<^  of  Bright ^a  diaeaao^ 
and  as  wo  kavo  aoon,  the  one  only  too  often  paases  into  the  other. 

Then,  aUo,  the  treatment  of  the  one  is  exactly  the  treatment 
of  the  other;  Dlear  the  blood  of  uric  acid  and  free  the  capillaries 
and  you  have  cur^d  i-ither  nl  them. 

The  treatment  of  migraine  ia  to  clear  the  blood  of  uric  acid, 
and  BO  ordor  the  diet  as  not  to  bo  contmuatly  introducing  into  the 
body  an  cxoe&s  of  it,  and  nothing  more  Tkeed  he  done  for  Bright'^ 
di^ase. 

Any  drug  thai  clears  the  blond  of  uric  acid  will  do  what  ia 
required,  but  if  it  faila  to  clear  the  blood  it  will  he  Liaelei^,  and 
we  have  therefore  to  conalder  which  drug  is  moat  likely  to  nuctetd 
under  the  oonditiona  prcacnt  la  a  given  caee. 

The  drugs  I  have  used  may  not  be  the  best,  some  other  metitl 
for  inBtance^  may  have  more  power  than  mercury  ;  and  we  want 
a  clear  understanding  of  their  mode  of  action  and  not  a  mere 
blind  following  of  a  given  prescription. 

The  pre- albuminuric  stage  of  Mahomed  Is  simply  migraine  and 
the  fnoational  troubles  that  accompany  it,  the  headache  being 
more  or  less  marked  acoording  to  the  development  of  the  anix- 
tomical  factor  (aea  chapter  vi).  And  the  transition  irom  thia  to 
Bright^H  diaaaBfl  te  but  the  devolopment  of  migraine  into  moibuK 
Bfightii,  which  can  be  aeen  almost  every  day. 

The  full  of  uroa  al  thi?  onsiyi  of  Bright'a  disease,  upon  wbieh 
Semmola  bya  bo  much,  strcae,  ia,  Like  the  corrcaponding  fall  in 
fatigue,  in  migraine,  or  any  temporary  collaiimia,  a  mcoaure  of  the 
defective  combuarion  which  collupniia  and  obetracted  capilbries 
produce. 
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If  we  cac  auooeM  in  removing  the  ci^llv'jtiia  we  vhtXi  tot  u 
ootTC^onding  ri&e  of  area^  juHt  as  oc^iin  naturally  the  day  after 
fatigue  (figfi,  Jti  and  47),  or  in  Bri^Lt'it  dUeuso,  aa  »ii<iwn  in  th« 
C4M*  of  Lily  T,  above  giveit,  &nd  the  aame  drugn  will  aliui  prevent 
fAtnigue  fi^nd  the  fakl  fif  urea  tbat  accfim|ianie«  it  (fig-  48). 

Thi;  fanb  that  the  amcunt  of  iLlhiimen  in  the  uriae  u  &b*o- 
lut«ly  proportion«l  to  the  defective  i;qmbuHion  but  in  no  way 
dopeudcnt  upon  the  kidney  loaion,  account«  for  the  itoiata  so  My 
in^iifted  upon  by  Semmota,  and  aleo  for  the  Jact  that  by  con- 
trolling combustion  we  cau  often  reduce  'ihi*  albumen  t^  a  merp 
trace  in  a  week,  while  the  kidney  lertion,  pvpq  if  capable  of  repair 
at  all,  muat  obviously   take  a  imiul;  longer  time> 

And,  furthern  the  effect  we  thue  produce  in  patboloi^y  hao  itfl 
abooluto  counterpart  in  physiology,  as  we  an?  there  able  to  oontrol 
tb(f  formation  and  oxoretion  of  urea  from  day  to  day  and  hour  ro 
bour  by  eontrolling  th«  nric  acid. 

And  in  migraine  with  nlbominuriji,  which  com>*fl  between  the 
two»  we  can  prevent  all  trouble  by  8  diet  which  preventa  excwa 
of  urio   acid   from   finding   its   way   into   the  blood. 

Tbe  rclattonehip  of  Bnglt'a  diseaae  to  acute  fevers  ia  aimply 
iti  relation  lo  tlie  defective  combufltion  of  poBt-febrile  oolliemia ; 
every  lever  caueea  retention  of  urio  aoii,  as  we  saw  demoaB^^at«l 
in  a  most  interesting  rnannDr  in  the  ca^  of  meail^a  previoualy 
tLJirmted. 

At  the  vnd  uf  tbu  fever  there  ia  a  plus  excretion  of  uiio  acid 
to  a  rorreflpundint'  aniuiint.  prodac»nj£  aa  it  pawei  through  th^ 
blood  obHtrit[-,tiGd  capillaries  and  defcoCive  combnattcn  to  a  corre- 
eponding  extent. 

I  have  also  pointed  out  that  in  the  ewse  of  other  arut^  f.*ver« 
there  is  not  vi-ry  rarely  a  tpmporarj'^  aibuminuriii  on  one  or  two 
ol  tbe  daya  of  subnormal  teiaperatiire  that  irameiliately  follow  il; 
the  Bubnormil  temperature  la  a  sign  of  drficieot  combuatioc.  and 
tbe   albumen  when  prcaent  is  but  anotht-c  sign  of  the  same  thing. 

II  follows  from  this  reasoning  that  the  cbanee  of  albuminuria 
And  nephritic  Following  scarlet  fever  di^pf^nd^  partly  on  the  <]Uan- 
tily  of  uric  acid  available  foi  solution  in  the  blood,  and  tibii  in 
turn  depeoda  upon  the  diet  both  before  and  during  tbe  fever. 

In  this  touHt'i;tion  it  would  be  of  §reaL  mteresl  to  obaervo 
wbethcr  vegetarians*   have   immunity  from   these   9e<|ijeiK,  and    my 


*  lu  mftlting  thie  obtHrratJoa  it  itill  be  nfic«w«J7  bo  dinttrifvJab  bolwoeD 
v^guLiiriiLua  mLu  sab  e^s  luicl  pulnefi.  hud  dtJak  l«a,  uid  Lboae  who  are  oq  a 
iirii?  (u^id^tree  dltit,     Snt"  cU%p.  ivii. 
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Qx^pcrL«ncc,  so   fer  as   it   fEOf^^i  is  d^iidcdly   in   favour  of  tbui  bem|i; 

The  ejiinti  fact  eKiilaioa  also  the  WKll-kuowu  impoi-fcance  of  an 
ftbBoIut*   milk  diet  during  the   no^rae  of  the  fevpT. 

^verBl  yean  Aito  I  came  serosa  an  ohservatian  mtide  bv 
Profesaor  von  Jaksuh  iu  an  aititle  on  kidney  diBeasea  io  chililren,* 
whioh  hes  s«emcd  to  mc  to  be  of  imnienae  interest  from  my 
point  of  view;  lot  ftitcr  naming  a  considorabk  oumb^^t  of  drupe 
oa  praclically  ueelesd  he  goes  on  to  say  that  only  vith  rogaid  to 
one  drug  would  he  be  inclined  to  nmk*  any  eiception,  viz.,  sali- 
cylate of  Bodft,  for  he  has  been  decidedly  intpreaaed  with  the  idea 
that  cases  of  scarlet  fevpr  treated  co^r^dicalfy  and  From  the  very 
beginning  of  the  diflEase  with  ealicyl  preparatioofl  have  not  only 
had  their  danfEera  in  general  diminiahed,  but  have  that  apomally 
dang«Tous  complioution.  ecarlatinot  nephritis,  banished  from  tbeif 
eourao. 

If  tbia  obseTvation  should  prove  to  be  correct  it  would  fimount 
ftlmoat  to  a  d?moD£tratiou  of  mj  point,  for  if  urie  acid  inRti>Ad 
of  being  atoreJ  up  during  the  fever  if  steadily  eliminftted  by  the 
action  of  ealicylutcs  as  a  solvent.  lher«  would  Dbviously  be  little 
or  noBe  left  to  ^et  into  the  blood  nt  the  end  of  the  fever  and  pro- 
duce coll^mia  and  defer^tive  eombusttoo.  iilbuminuHa  and  nephritic. 

We  have  here,  I  thinlr,  an  important  indication  for  the  creat- 
rient  of  many  febriie  diseaees  besides  i^carlet  fever,  though  in  all 
of  them  it  would  no  doubt  be  a  still  greater  advantage  to  have 
been  on   a   uric- acid-free   diet  for  some  yearo   before   theii   onseti 

But  afi  1  have  9atd  before,  life  on  a  uric -ae  id -free  diet  mj^ht 
Dot  only  taniah  the  sei^nelic  of  a  fever,  hut  even  do  away  with 
the  Fever  it«e1f^  though  this  is  diflieult  or  impoaaible  to  prove 
eMiept  by  experience  on  a  very  large  puaie,  whii:h  is  not  at  present 
Hvii  liable. 

Wtth  reference  to  the  volue  of  ftnlicylfttca  In  scarlet  fever  I 
wuB  interested  to  see  a  note  by  Dr.  Dobson  Poole,  on  this  subject 
(Brifia/j  Mfdicaf  Jnumal.  Ifl^i'J,  vol.  L,  p.  I2T4),  in  whieh  le  Haid 
Ihivt  he  had  been  treating  this  fevpr  with  salicyktwi  "  with  sueb 
prnirirting  reaulta  us  to  almost  make  ihm  into  a  roiitmi;  method.*' 
and  he  epeoially  menliona  its  appar^^nt  value  in  fanDilies  prone  to 
develop  rheumatiflm  or  toneii  troublo  in  the  f&ver.  And  I  then 
wrote  a  letter  whieh  appeared  m  the  snme  journal,  p,  1376,  men- 
tioning th*  above  pointF*. 


•  Di^tiheht  jWfl^««iitfAF  Weftw»whtift.  lB«a     No*.  40  aud  41. 
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Before  U-aving  th^ac  subjeots,  T  muat  just  menfion  a  c&^j- 
DJiTTated  by  Semmola.*  bscaust.^  kt  Llluj^trateB  several  points  T  waul 
f<i  ma  Ice  &s  clt^ur  im  poasible.  A  woman,  about  the  climacteric 
period,  ^oes  to  aec  ti  mcfiicol  mita  oa  account  of  feeling  ill,  And 
having  a  little  »km  eniptioa ;  he  examinee  her  water  end  tiiids 
Bugar;  ho  thf^ri^loro  puts  her  on  a  diabetic  diQt,  (tilt  nfter  somv 
weeks  she  leek  no  bett«r  and  uomes  to  S&mmola.  who  ftndEt  that 
she  has  now  na  glycosum,  but  an  albuminuria  in  ila  plan?,  and 
he  thE^ceupon  makee  ihe  most  inutructive  remark,  that  wi;  arc  not 
dealing  either  with  diabetes,  or  with  Brigiife  diaeaae,  but  with  a 
failure  in  eombuation,  i>,,  with  a  failure  iu  the  mc'tabolic  activity 
ol  tho  liver,  skin,  Slc.  ;  givo  Ruch  a  pjitiont  pxopsb  oI  BUgar.  ihe 
would  hav»  gl}^i?osum.  or  cx<^ese  of  albuminoids,  albuminuria^  and 
I  ahall  have  to  mention  an  exactly  parallel  case  in  tht>  next 
chapter,  and  for  a  cb»ti  in  which  strict  diabetic  diet  Gtoppc*d 
glycoauiia  but  produced  albuminuria  in  a  voman,  aged  1^4  (^ce 
Brtli^h  Mdlicfil  Joi^rnal,  18D6,  vol.  ii.,  p.  U45},  From  thia  it 
follows  that  we  are  dealing  with  diabetes  and  Bright'e  diseaiM],  and 
with  the  ioundation  condition  which  Ia  common  to  both,  Ih(> 
defective  combustioa  of   ('olla^mia. 

Tbe  relationship  of  Rright'a  difteaee  ti>  diet  Is  alijiply  lis  relAtion- 
ahip  t-o  the  amount  of  tiric  acid  foi'iUfd  and  introduced  into  the 
body  by  any  dietn  and  which  becomes  available  at  aome  future 
time  in   the  life  hiatory  of   that  body  for  Bolution  in  the  blood- 

The  more  nrie  acid  that  ife  thi^  formed  and  introduced,  the 
more  certain  i^  it  that  at  some  future  time  it  will  be  in  etceaa  In 
tbe  blood. 

But  If  a  man  is  killed,  sav  bj  aocldent,  in  the  prime  of  life, 
before  hie  metabolism  has  begun  to  alockeu,  he  may  never  have 
any  c:£ceea  in  hie  blood  at  nil,  for  the  continual  introduction  of 
tbe  stimulant  uric  acid  keeps  Uis  blood  clear,  though  It  ever  necu- 
mulatefi   more   find   more   In   his   body  (see  p,  247]. 

But  heyoud  a  certain  point  thia  stimulation  and  accimiulation 
13  no  longer  poeaible,  for  the  imtchinc  ia  only  wound  up  to  go 
for  a  certain  small  auraber  of  ycara.  eveu  if  the  gradual  nccamu- 
lation  of  ur^tea  in  vanouB  organe  und  tieauea  doea  not  of  ilaclf 
suffice  to  clog  the  wheeLe  and  cauae  diminislied  efficiency  in  varioua 
fiinrf ions ;  nnd  then  he  will  have  a  gTaduAlly  increasing  coU»omiR 
and  alt  tbe  wi^rtit  results  of  di^fectivc  metaboliam,  ini;li|[]ifig  Bright'^ 
diaaasc,  will  gradiiallv  make  tJiemsolvM  evident    and   lliis  dtieutivc 
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oombastlon  will,  aa  we  have  acen,  bo  precipitated  of  incte&stid  ii 
he  hu  olao  mftnnged  h\  somo  wa}'  or  othoT  to  stTBir  or  weaken 
His  beart'. 

But  almost  tli*  fiinii-  thing  may  otcui  to  him  muoh  earbcr  in 
life  if  be  getfl  an  upaet,  such  as  a  fever  or  a  at?yere  accident. 

Th?  fover  c^tuwea  a  fluctuation  in  uric  aoid^  and  the  collicmia 
which  foUowH  it  may  no  low^t  his  nutrition  that  it  acts  down  and 
ifl  unable  to  rise,  and  then  all  his  urAt«  a(?otiniu!ntif>n«  will  come 
tlirongh  hi*  blood  and  ever  further  ami  further  depresH  hla  com- 
buation  and  Iowvt  hid  nutrition*  dnd  lie  soon  finds  that  he  ha^ 
Bright'^  diseajc,  obt«tj»  diabetea  or  other  chronic  condition  of 
deiicieit  oombueticm  (a*©  chapt^?^  iv,). 

Such  a  condition  oi  things  is  very  often  seen  after  influenia, 
but  any  fev^r  may  act  in  the  ftame  way  and  produce  the  samt> 
reaultfl. 

An  acrideot,  again,  such  aa  a  broken  leg,  specially  if  it  cornea 
□ear  the  tim^e  of  life  at  which,  in  any  caae.  nutrition  ivoiild 
natufally  begin  to  fail.  wiW  cfti^n  ativt  to  pTccipitate  the  saun' 
atate  of  thio^a. 

And  this  condition  of  lowered  combustion  and  deficfent  nutri- 
tion  la  juat  that  in  which  any  niiurobu  that  comes  pa^t  m  able  \u 
take  root  and  flourish,  and  tlie  Anfiercr  aoon  finds  perhaps  thjil 
phthisis  or  some  other  microbe  malady  is  added  on  to  hie  list  ol 
troiibles. 

ThiB  is  probably  the  way  in  whiL'h  some  (amiliea  of  children 
gpt  one  dineaw  aft^r  nnothiT,  until  they  have  rwn  through  nearly 
ol]  the  cjEuntheDiuta,  each  fever  leiLvtn^  h^lund  it  a  deprfA^iim  of 
nutrition  which  prcdi^poae^  ihem  to  t«ke   the  ntfxt. 

In  a  word,  Bri>;ht^e  diacaao  ia  a  result  of  our  meat-eating  aod 
OUT  tea-drinking  habite,  and  a«  thcau  hnbiU  are  common.  «0  also 
is  the  diHAaae,  and  much  mofo  common^  I  believe^  thnn  Available^ 
stfttiBtica   at.  all  ?^rve  to  dprnoniitmie. 

Bveryoue  who  hjis  a  cnpillary  reflux  which  is  eonstantly  *loW(*f 
than  &  or  6  half  seconds  uiu&t  have  some  amount  of  defective  com- 
buRtioo,  and  is  on  the  w*iy  to  Bright'a  diseaae  or  any  other  form  of 
defective  combustion. 

The  relationship  of  Bri^iht's  dlaoaae  to  ex«rois*i  is  not  veiy 
intimate;  but  everciso  when  it  produce  fafigue  produces  alao 
collteiniu  und  migraine  ;  and  mi^ruinp,  eape^ially  if  accompanied  by 
albuminuria,  ia  but  th<^  lirat  atago  of  Bright'a  disease. 

But  (he  [>iioot  of  cxereisi^  is  dependent  on  diet,  i,*..  on  there 
being   somo    uric   aoid   nvailabh-   for   solution   in    the   blood.     On   a 
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vAgntftriaD  i]i«i  or  cine  in  wbich  zniElc  i,^  the  only  finimal  frKid, 
txercise  Gnnnot  produce  wvere  collflBinia,  and  tliea  it  will  produce 
rcbtivelj  iittk  falii^e  and  no  liefldftche  or  alburniDurift  ;  ao  thai 
it  ifl  Atily  wli^D  tndul^ed  in  by  those  who  Xiv^  on  a  diet  containiai; 
much  meat,  and  tea  that  pxorciEo  and  fatigne  can  do  barm  (ece 
chapter  viii.). 

I  beljHve  tbnt  the  nlhnminiirb  which  exer^iHo  pioducEti  is 
hroLiffht  Kbout  in  ejcactly  tHe  same  w&y  as  th*^  fail  of  urea  aiiJ 
Mie   faligut   'Mi^h   it  also  produces. 

The  fall  of  urea  is  proof  of  defective  metabolism  &xs6  combat' 
tioD,  and  carrr  tbU  a  little  further  wo  ahaU  pet  not  oolj  defioipot 
formation  of  ur^Qt  bat  the  albumen  of  the  blood  will  be  imper* 
fectly  metali£>lised  nnd  will  begin  to  diffuse  anJ  be  pafwwl  in  the 
urine  ;  and  carry  it  one  step  fuithar  still,  nud  tlie  tilood  elementa 
thtro^lvuA  n^ill  begin  to  disintegrate,  and  wc  get  paroxjamal 
h^moglobiuLirin  or  its  c^qui^alont ;  and  of  this  the  CDueutioa  ia  in  ftU 
^■iLfiefl  the  same,  namely,  defective  combustion  from  defeciive  circU' 
latioQ,  which  Eigain  is  due  to  eioess  of  uric  acid  in  the  blood, 
wbinb  e:<i>lains  the  oscewi  cf  nm:  arid   found   in   th«  urine  in   these 

OaBGfl. 

Speaking  of  migraine  rttoinda  me  thst  fctig:ue  haa  often  been 
oWrved  to  preoipitate  in  exactly  the  same  way  the  fite  of  opllepay. 

Oothmg  affects  Bri^ht's  disf^ase  merely  to  a  slight  osctcDt, 
actordbg  aa  It  acta  for  or  against  the  production  of  collvmia; 
I.e.,  cold  from  too  little  clothing,  aolH  with  oullKmia  in  causing 
a  defir.ient  circulation  in  the  akin,  and  thereby  promotes  a  delioieot 
metaboliam  iu  tliia  important  tidsue-  On  the  other  huad.  the 
warmth  and  equable  temperature  of  bed  act  a^inat  the  urio  noid, 
and  tend  to  keep  Uie  ikin  well  supplied  with  blood,  in  epite  of  a 
certain  amount  of  vaecdnr  obatruction  by  uric  acid. 

dnthing  which  ia  too  wnnn  promotes  collwmia  by  increasing 
the  alkftliiiity  oE  the  blowl ;  on  thp  other  hand,  clothing  whkh 
ia  too  light  will  cause  retention  of  uric  acid  which  will  be  followed 
at  aome  future  time  by  collajmia.  But  when  tfaere  ib  not  mudi 
uric  aoid  in  the  body  to  be  dissolved  and  brought  into  the  blood, 
the  chief  efTeci  of  warm  clothing  is  to  keep  up  the  temperature  of 
the   Bkin  and  to   aoma  ejitent   to    antaiEonise   thp    evil    efle<ita   of 

rolUemJa. 

Climate  acta  in  very  muoli  the  i^mo  way.  for  cold  nnd  damp 
ehill  the  skin  and  also  oauae  boieaflod  precipitation  of  colloid 
uric  aoid,  thus  in  two  ways  tending  to  diminit^h  its  nutrition  and 
meUbolism-     Therefore,  a   uold  climate  aids  uric  aoid   In  producing 
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defcctife  fmiGtioQ  &ud  nutrition  sad  eventual  atrophy  cf  the  ekia, 
while  a  warm  otw,  en  th^  other  hand,  tenda  to  prevent  Utese 
e9ecUi  hence  Dt.  Solly  (previous  teter^ncc,  p,  170j  le  ripht  ia 
recommending  a  warm  dry  cliraale, 

Thea,  again,  tt  climate  in  wbich  there  are  great  and  sudden 
fliLCtUBtions  of  temperaturi?  is  one  ia  which  there  Kill  be  coTr^' 
fipondijig  lluctujitJoDa  in  the  tiineiion  ol  uric  acid  and  in  the 
ELmount  paBain^  through  the  hlood. 

A  steady  elimmation  keeping  pace  with  formation  and  intro- 
duction lA  better;  but  best  oF  all  is  the  sacno  steady  elimination 
with  little  oT  no  inttoduclioQ,  ao'  that  the  body  and  blood  get 
clear,  and  remain  so  continually.  Fof  those  free  from  uric  acid 
heat  ia  not  a  depresaant ;  but  it  dBpreaseti  meat  eaters  and  tea 
drinkers  terribly  because  it  at  once  brings  exceaa  of  uric  acid 
into  their  hloHDd>  4nd  the  power  of  standinp  heat  without  tleprta- 
aion  and  undue  taitigUG  U  proof  of  freedom  Irom  uric  uoid,  but 
very  few  have  that  freedom  as  yet.  Those  who  have  stored  no 
uric  acid  h\  the  cold  of  winter  have  little  or  no  depreaRion  in 
the  spring. 

Cold  pievcnta  the  attainment  of  thia  freedom  by  raifling  acidity 
and  cnuaiug  retention  of  uric  acid  which  provided  the  mutter  lor 
a  future  colloimia. 

The  things  therefore  that  lower  acidity  arc  useful  in  anlago- 
nlsing  this  action  of  colJ,  and  acidity  falls  and  riaes  with  urea. 
and  the  more  food  the  bigher  the  urea  »  from  which  it  follows  tliab 
iLosG  who  would  be  freo  from  such  common  trouble:?  as  rheumu< 
tiam  in  ita  many  forma,  eoiit  and  catarrh,  and  probably  also  from 
the  defective  combustlcnA  we  ate  speoiaJly  cotiGcnit<d  with  in  thi» 
chapter,  must  oat  less  in  cold  weather,  not  more  as  is  commonly 
supposed. 

To  eat  [eea  a  to  have  lower  aoidity,  and  cold  will  then  have 
power  to   retain   urii:  acid,   to  drive  it   into   the  fibroua   tiaauea 

to  atore  it  up  in  the  glaods  for  &  future  collftimia,  and  a  very 
little   auto-experimcntotion    will    soon   convinoe   aufferers    that   this 

LA     BO. 

Provided  that  little  food  u  eaten  even  Mime  meat  and  tea  may 
be  t«hen  without  much  harm,  aa  tho  urate  ia  eacroted  aa  intro- 
dll0«i;  but  when  we  remember  that  every  gratu  of  uric  ocid  that 
|RWM  through  the  blond  affects  jta  i^uality,  and  that  urea  would 
have  to  he  kept  below  physiological  levela,  the  advantagda  of  anch 
ii  plan  are  Been  10  be  few. 

But  thoBe  who  keep  urea  below  the  phyaiolugtual  level  to  uure 
41 


642 


imiO    AOtD — CHAPTEB    XlJl 


arthritb,  uodoubtcdly  ruu  soaic  dftager  from  difieascfi  that  see  their 
opportunity  in  failure  of  nutn^LOD,  mch  as  phthi^i^  or  curbucicJe. 
ao  that  except  for  a  temporary  purpoae  I  do  not  adviae  low  urea. 
It  h  better  to  feed  up  to  the  physiologii'u]  level  and  clear  out  by 
mcttflft  uf  fiali[yUtt«,  and  bwit  of  ;ill,  ho  to  fend  i^bildrfin  that  ihey 
abeill  never  have  a  grrat  excess  of  urates  in  Uieii  body  requirio^ 
to  bo  oko-red  out. 

With  regard  to  atrophy  of  the  skin,  so  mucl^  atresia  hoe  bcoD 
laid  upoT)  tta  thinrieBs  aad  waBtiog  in  Brigbt'e  diBeasf"  by  th«  iat** 
PnjfesHor  Semmola  and  otliprs,  that  it  ot?ciirred  to  me  tliat  it 
migbt  hv.  po6f*iblp  to  meftaore  thu  thiukupsH  of  the  tkln  in  thfi  Lviog, 
and  I  accordinglj  went  to  Mr.  Hawkaler,  and  he  raade  an  iiiAtrumpnt 
for  me  which  he  calla  a  ^*  dormimctcr/'  by  adapting  one  used  by 
flciontifc  inatrumunt  maki^rE  for  meamJTing  ih&  thickness  of  micro- 
scopic glasses;  and  wkh  thifi  I  hrive  dtade  a  few  obs^rvationa 
wliioh,  BO  far  as  they  po,  show  a  rclutively  thin  skin  !□  Bright'^ 
disease.  Thus  May  P.h  aged  11  yf*ara.  in  the  la^l  i^laii^fl  of  Briphi'a 
disease  {large  pale  kidney),  had  a  skin  meatvuriug  j^jj  millimeter: 
while  Martha  V.^  of  tbo  baiao  age,  Aijrgical  patient,  with  pcrioa- 
titifi  and  mu^h  wa^^ted,  had  a  akin  ot  fjfj^  millimet«f,  both  m^aauTed 
on  the  baeic  of  the  hands. 

It  is  obvioUH  that  this  paiholngy  (which  makes  Bright'a  dlHenai* 
a  dpfeetivt  eombiwticni  throughout  the  tmuoti  of  ih*-  body,  which 
rombiifition  in  largely  iofliicQced  by  urio  acid,  and  i?  therefore 
tci  a  large  l^Kteat  within  our  control}  makes  the  prognosis  in  this 
diseiiee  not  only  more  definite  and  diatinef,  but  al^^o  more  bopefuL 

The  common  pathology  of  Bright^a  disease  may  be  said  to  b^* 
oolliemia,  often  precipitated  by  cold  and  rendered  more  Mverc  arf 
to  ita  efle(;ta  by  heart  failure.  But  the  colliemia  is  th.^  gre<if 
central  factor,  without  it  cold  cannot  make  the  skin  circulation 
very  defootive,  and   the  heart  is  not  likely  to  fail. 

Wh^n  B right's  disease  is  acute,  and  when  we  see  it  bdfore 
bopplosH  stTuctural  changea  havi?  tjkken  place  in  the  heart,  ncd 
great  metabolic  ti^uea,  ihere  is  only  one  way  in  which  wb  laay 
iajl  to  cure,  and  that  \s  by  failing  to  clear  the  blood  of  uric  Acid  ; 
but  with  the  knowledge  wc  have,  this  failure  should  be  quite 
rare,  and  therefore  the  prognoais  of  the  aeate  dieeuse  ivhen  seen 
early  is  fairly  good, 

Tc  the  chronic  disease  or  in  advanced  etagts  of  the  acute,  onre 
LB   impossible;   but   ne   can   almcat   certainly   prevent   the   mischief 
from   going   any   further,   and   by   dimioi&hing   the   metabohc   nc«dftj 
of  the  body  nnd   using   an   absolutely   iLric-seid-free   diet   aan  liopM 
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to  prolong  liie  with  e  fair  Btnount  of  ccmfott  aad  Lappmeu  to 
BomeChiDg  noar  ita  natural  term, 

Afl  regards  treaCmcnt,  there  ifl  only  one  indicfttion,  vlz^,  to  dear 
the  blood  of  uric  acid  aad  k&ep  it  char,  and  beside  thia  one  fill 
other  iitdioQtioaif  sink  into  absolute  insigoIficanQe. 

No  doubt  it  is  of  somp  importinnuo  to  keep  the  Burface  warm 
by  meana  of  climate  and  clothing,  and  ao  to  oeutra-Ufle  to  some 
estenl  the  evil  effect*  of  obetnict*d  capiElaries  on  the  nutrition 
and  function  o£  the  akin,  and  heat  aIbo  directly  diminishoa  col- 
Iffimii  ;  but  uric  add  controls  the  circulation  in  all  the  tisauea  of 
the  body  aod  not  m  one  only^  and  we  must  never  flacrifice  the 
gre*itet  to  tlie  lesa,  a&  wus  don^  in  tJie  caw  of  Ada  P.,  where  ths 
hot-ftir  baths  given  for  the  good  of  the  akin  were  allowed  to 
keep  tlic  blood  flooded  with  uric  acid  (see  frg.  12),  to  the  dotri- 
ment  of  all  the  other  titBues  and  their  metabolifiin. 

The  drug  on  which  I  chiefly  r^^ly  to  clear  the  blood  of  urio 
acid  m  mercniy.  and  it  will  have  been  seen  thnt  I  have  osed  it 
ior  this  purpow"  both  in  physiology  ard  pathology . 

Tbe  iodide  of  mercury  alao  secuia  to  be  more  powerfuJ  than 
other  aaJt^,  aa  we  have  the  combined  retentive  action  of  iodine 
and   tneraury   (see  figs.   IT   and   T2). 

Given  freely  and  whvre  It  is  well  takeo  and  does  not  caufie 
mercurifliiam  or  gnstro-iotestinal  disturbance,  it  will  not  very  often 
be  found  to  Jail  in  clearing  the  blood  of  uric  acid  and  freeing  the 
capillaries. 

When  it  quickly  cauaee  mercurial  ism,  when  it  eaiiacs  or  inonjaBea 
gMBtro-intcstiaal  irritiUion  and  diarrtiT-a,  it  quite  faiN  either  to 
clear  the  blood  of  oric  scid  or  to  do  the  least  good  for  the  Brighl'a 
disease. 

I  had  an  instructive  case  nitb  reference  to  theee  points  under 
my  ctu-e  a  few  years  ago,  of  a  man  who  had  been  in  India  and 
fluffcred  from  dysentery,  and  who  came  under  my  ear*  Bufferinjz  both 
from  {.-ihronic  dyaeotery  and  from  chronic  Brtght's  diseatie  (lurge  pale 
kidney). 

I  should  have  no  doubt  that  bis  Biight'fl  diaeaw  {i.e..  defective 
combuatioD)  wan  the  reeult  of  the  intestinal  irritation  with  the 
ohronio   ooUreniia  which   it  helped   to  keep   up- 

1  treated  the  dysentery  with  aatringent  injections,  and  having 
got  it  within  moderate  limits  I  proceeded  to  try  and  treot  the 
Bnght'fl  disease,  and  among  other  things  I  used  the  bst,  hydrarg. 
perchlor.  c.   pot.   iod. 

Thia   for   about   a    week   appeared   lo   do   good,   it   lowered   hi& 
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blood  presaure,  freed  bJe  oapLUftnea>  and  inorooBod  his  combuetioo  ; 
bat  &t  the  end  of  that  time  the  dj^entem  trouble  locrens^d,  and 
then  the  drug  soon  lost  nil  pau'«r  over  uric  ncid,  tt?  capilEariea 
and   the  combustion. 

Wlitin  m4^r4:ury  or  its  iodidt^  fail  from  thf^so  causes,  other  metaiiv 
may  be  tried,  but,  &e  1  have  poiated  out,  they  flU,  like  mcrcur)-, 
caUBC  or  arc  apt  to  oaune  mtcbtinu)  irritation  and  to  fjiil  in  the 
sftme  way- 

The  Heat  thiug  to  do  In  ihiA  ca^e  h  to  IrGat  the  gastro- iniegtuia  I 
trouhles  directly,  and  wh**ii  they  havi?.  been  got  iolo  a  quiet  iiaiv 
to  give  sniicylatefl  and  otidsj  aa  in  iht-  caw  of  CUarli>tte  W.,  or 
gaatro'inteauniil  trouble  atould  be  tteat«d  witL  aali»;>'Ute»  aod 
biHrnutt,  bad  nridi  fzivco   later  on. 

Thoro   is   also   probably   no   cihjeL'tion   to   a   With   opium   for   the 
ntefltinal  troubled  fio  long  hr  \t   i»  given  with  tik&  so  Iky  latent,  which 
will   prevent   its   dangerou*   rebound   (see   chapters   ii.    and    lii.    and 
fig.   35). 

I  am  indebted  to  my  colEcegue,  Mr.  D,  H.  Uoodsall.  for  thft 
observation  that  mcroary  doett  not  anhvate  ex  cause  the  other 
troubles  of  mercurialkm  bo  long  as  iron  ib  given  with  tt,  find  be 
gives  them  together  lis  the  pomh brides,  ar  the  ftHl|*hflU  of  iron  with 
sulphite  of  mttgneftia  conourreDtJy  with  the  mercury,  and  so  far  as  my 
ejiperitmoe  goea  tbirt  hua  certainiy  been  tnie<  no  single  ease  in  ^*'hich 
the  perchloridea  have  thua  been  given  having  hod  any  cpercurial- 
ism.  I  see  also  that  a  similaT  comhlnation  oE  the  porchloridesof 
theae  two  motala  is  recommended  in  the  work  of  the  late  Dr 
Fothergill  sa  being  useful  in  syphilid,  I  huve  also  been  told  by 
Mr,  W.  Ooodson,  of  8trBLford,  E.,  that  he  had  known  of  villagers 
taking  water  from  the  cooling  tub  of  a  Mack&mith  (?.t.,  a  solulioi 
of  iron)  along  with  mercury,  to  prevent  Balivfllion,  which  it  appeared^ 
to  do,  and  he  hi^d  never  seen  a  case  taking  this  miTfture  of  itoc 
and  mercury  which  got  salivation. 

Ax  will  be  aeen  in  the  treatment  of  the  last  ease  I  rpeurded  I 
now  uae  the  iodide  in  a  mii^ure  and  the  mercury  eeporate  aa  pik 
hydrarg,.  and  thia  plan  has  some  od vantages  an  each  con  be 
graduated  separatel)'  to  meet  the  peculinriticji  of  a  given  CAse  * 
then  if  the  mereury  gives  trouble  the  mixnice  can  be  continued, 
or  if  the  mixiuTe  gives  trouble  the  mercury  con  [wrhaps  be  eoc- 
tinuod.  or  the  perchlorKJes  ol  mercury  and  iron  given  as  above 
mentioned.  Then  the  other  drugs  in  my  niisture,  the  bromide 
and  chloride,  all  act  in  the  «ame  wav  bs  the  iodide,  and  all,  I 
think>  help  eaoh  other  and  make  the  ccmbined  e0«ct  mona 
powerful, 
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Id  this  \fB.y  one  haa  two  atnoga  to  one^a  bow,  and  the  danger 
of  all  the  retentive  drogft  failing  and  of  getting  a  territic  teboutid 
with  iattd  colltcmifl  and  uroemia,  s^  in  one  of  the  caac^  1  h«ve 
mentioned.  Is  mueh  lose;  and  a  salic^ylate  may  bo  Added  to  the 
iodide  mixture  to  pr(^vc?nt  skiu  tnflamm&tionB  and  other  ill  effcHa 
from  ibe  relenlive  drugw. 

Morphbe  ttlao  ohuulJ  bo  ceincmbured ;  an  injectiou  ia  moat 
udeful  in  bad  caaea  of  uric  add  b<!adachB»  and  it  may  be  used  in 
exactly  the  samu  way  in  ursmia. 

In  both  casca  it  should  he  lotlovved  by  a  short  cour^  of  ^li- 
eylate  to  prevaot  the  possibility  of  a  rebound. 

Thi!  main  point  in  the  old  jmtholoyy  treatment  of  Rright'a 
diacfise  waa  the  administTation  of  diuretica  which  were  auppoeed  to 
fluah  out  the  kidney  and  relieve  ita  irritation;  and  this  waa  very 
good  troatmoat,  not  bocauae  tbe  drags  roally  did  good  in  the  way 
suppc)ae(l,  but  beeanfle,  as  i  bave  sbown,  every  drug  which  caiiaea 
a  diuresifi  doaa  ao  by  clearing  the  blood  of  uric  acid  and  freeing 
this  cap  ilia  lieiH,  mt  that  the  druga  gLveu  did  not  merely  free  the 
circulation  through  the  kidney  and  oaufle  diureais,  but  thcj  at  the 
aam«  time  freed  the  capiUariea  all  over  the  body  and  thua  pro- 
moled  increOGod  motaboltam  and  combuation  iu  nil  the  great  meta- 
bolic  tiaaaefl. 

Tha  action  of  iodide  of  mercnry  in  ditniniahing  the  cicrction 
of  uric  acid  and  causing  diuieaih,  und  lit  the  aamo  time  promoting 
increaaed  metivboliiim  and  combustion,  ia  very  well  aeon  in  tig.  TiT, 

If  we  tiuooccd  in  clearing  tho  blood  ct  uric  acid  and  thua  pro- 
motiog  a  free  metabolism  and  combustion  and  keeping  them  going, 
we  have  cured  Brigbt*s  diseaae :  if  ne  fail  to  clear  the  blood  of 
uric  acid  we  fail  to  cure,  and  the  aame  may  he  said  of  ansmia 
and  the  dbeases  treats  of  in  the  previoua  chapter,  aa  well  aa  of 
the  conditiona  oooaidercd  in  chapter  viii, ;  from  which  ilao  we  see 
that  it  matters  little  how  wo  clear  the  blcod  of  uric  acid  ao  long 
as  wo  do  clear  it. 

But  if  combustion  has  been  ao  long  defective  that  atrophy  of 
tisfiLiea  baa  taken  place  it  ia  irapoesible  to  ture. 

Dropsy  hardly  needs  any  -tiiof.ial  trcatnmnt,  it  is  but  a  result 
of  obatmcted  capillariea  and  UcLirt  failure  (relative  or  abaolvite), 
and  if  wc  can  Irpc  them  and  atrcngthen  the  heart  it  will  dta- 
appcur ;  if  the  heart  ia  strong  and  ita  action  slow,  clearing  the 
blood  of  nrio  acid  will  auflioc  to  remove  tJie  dropsy,  which  is  not 
often  vary  marknl  under  tbeae  conditlona,  but  where  the  h«art  ia 
weak,    failing    and    acting   cjuiokly,   it    may    be    necessary   to    help 
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and  Htrengthea  it  with  fltrychnia^  either  iaternalJy  or  aubcutaneoiiHly* 

At  the  aatne  time  thai  we  free  the  GApitlaries. 

When  as4!it4?8  is  prenent  tfl  Biiy  ni»rke<i  ejth'nt  it  will  ucr.  «h  » 
HLoGhmilual  hiudrtLuue  to  the  0Lrcu1atii>a.  aud  will  h4ve  to  be  re- 
mored  hy  tapping  before  drug4  can  be  expected  tc  httv«  much 
eSoat,  but  ascites  ^cncrellj  comes  ]nte  in  ^Hc  disease,  and  b  a 
sign  of  very  liefective  circulation  and  r*>latively  weak  heart ;  there 
is  therefore  all  the  more  reaaon  to  treat  ic  promptly. 

Diet  has  in  this  disease  a  double  importani.^,  for  it  h  not  rnJy 
the  mcaad  bj  ;vhich  we  can  regulate  the  Introduutiou  and  forma' 
ttoD  of  uric  acid,  and  so  the  quantity  avaibble  for  mischief  by 
getting  intn  the  blood;  but  hv  bmiting  animal  food  to  milk  only 
we  Appear  to  be  able  to  supply  all  the  albumena  required,  in  a 
form  which,  aooording  to  Senunola,  demands  the  smalleat  amount 
of  metabolic  aiitivity  !«  render  it  u  Buitable  conBtiCuent  of  the 
blood  and   tiaaues. 

The  presence  oE  more  or  lesa  aibimunaric  retinitis  is  no  contra- 
indJOdtion  to  the  above  treatment;  the  hjximorrhagea  and  effuAJonq, 
met  with  in  the  fundus  of  the  eye  in  Bright'a  diaeaae  are  veryl 
clearly  vascular  phenomena,  they  appear  to  eoineide  with  very 
hIow  capillary  n^tliises  and  very  high  blood  pressurH,  and  arp,  [i 
any  thing,  a  special  Ludioation  fur  the  prompt  and  eflicient  treat- 
ment of  the  circulation. 

In  a  case  of  thi^  kind  Bent  to  me  from  the  Eye  depart ini^nt 
of  the  Metropolitan  Hospital  by  my  colieai^uoT  Mr.  Uolmea  Spicer, 
he  Teporta  thtit  the  eye  eondltions  have  undergone  great  change 
and  improvement  while  I  have  bei^n  treating  the  (circulation^  the 
blood  presHure  hafl  also  been  altered  from  160  or  ITO  to  ntwily 
normal. 

£  have  aba  had  quite  a  serica  of  similar  caaca  of  retinitis,  in 
which  the  treatment  of  the  circulation  by  diet  more  or  less  aided 
by  drugs  has  produced  very  good,  often  quite  uneipeotodly  good, 
results- 

I  have  mentiuned  above  the  ending  of  Dright's  dieeaae  in  heart 
failure,  flnttsarctt  and  aacilea :  but  if  the  heart  doee  not  fail,  but 
on  the  contrary,  hypertrophies  aod  goto  equal  to  its  work,  the 
patient  may  live  for  nnme  time ;  and  ii  the  diet  is  not  altered  the 
chances  are  that  the  collFEmia  will  eontmue  and  increuse,  and  the 
heart  will  ixniatLtutly  have  to  get  mure  and  mere  powerful  to  cope 
with  it,  and  tho  preaaure  between  the  poworful  heart  behind,  and 
the  obstructed  cnpillariea  In  Iront  will  get  greater  and  greater,  and 
blood  preasure  will  ride  higher  and  higher  till  the  rupture  of  ft 
vessel  in  the  brain  «ndfl  the  series  of  vascular  changes.  I 
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And  those  who  will  InvoBtigate  the  matter  will  perhaps  be 
aatoTUBhcd  to  Snd  in  how  large  a  number  oi  CASOJt  of  ccrcbrfil 
hffimorrhage  the  fatal  rupfiure  takes  placf.,  juj^t  Jn  those  hnura  of 
the  da/  in  which  there  is  moat  uric  acid  in  the  blood,  and  in  which, 
conttequentlf  (aee  lig.  3B),  tbe  collsmic  obatruction  b  greatest  and  the 
blood  pressure  hipliest. 

I  havB  callected  a  considerable  number  of  auch  cases  from  the 
r^GOtdfi  in  the  daily  papers^  nir>stly  of  the  deaths  of  well  known 
pi.-rs(in8.  but  eIhiII  not  Ukp  up  spaci'  by  givinj^  tbem  here  ;  t\\<^ 
nititt^r  ta  ho  ainiple  that  all  oan  now  undtrataud  how  it  cornea 
to   bo  so. 

When  cerebral  ha?morrhage  merely  thrcalecs,  the  Ircalment  Ja 
just  the  aame  as  for  urEemia  and  other  serioua  conditiooA  already 
mentioned ;  but  whore  the  bcmorrhage  is  actually  goiap  on  and 
t;he  blood  prr*?ure  'm  found  to  be  very  hiph<  no  time  should  be 
loat  iu  l>!Bediiig.  aud  blt^^in^  lreely»  Ten,  fifteen,  even  twenty 
ouDCoa  may  make  no  d^ided  imprraQioo  on  a  bigb  blood  preseure, 
and  3'et  such  an   impreajiicn  should  certainly   be  made. 

Th^n  help  your  bleedin)^  to  keep  down  the  blood  preeaure  by 
giving  the  patient   neither  food   nor  drink  for  many  hours. 

It  hna  been  far  ton  mtidi  the  routiue  habit,  a  halit  hacked 
neither  by  senae  nor  physiology,  to  feed  the«e  pntienU.  juat  like 
all  other  cases  of  serious  illneea,  every  few  houra. 

But  juBt  think  for  a  moment  what  i&  the  use  of  letting  blood 
to  lower  blood  pre^ure,  if  as  soon  aa  our  back  U  turned  the 
ourae  ia  permitted  lo  re  till  the  vascular  ay  stem  by  pouring  in 
several  ounces  of  HuJd  every   few   hours. 

Probably  all  caaes  that  go  down  with  cerebral  hieniorrhage 
have  enough  food  in  their  bodiea  to  ]afit  for  daya,  more  likely 
weeks,  and  they  will  not  die  for  want  of  Hiiida  while  the  blood 
pressure  l9  far  above   normal. 

If  they  die  it  is  from  high  blood  pre*suTf,  and  thte  had  either 
prnduond  a  fatal  Itmiou  be  lure  treatment  was  pnwiible,  or  it  pro- 
dueed  one  in  «plte  of  treatmeut  because  that  treatment  was  half- 
h<^flr(ed  and   incfficicnt- 

Tbc  mo«t  that  ehould  be  pcrmitteid  in  auch  oaae^  i»  a  tea- 
EpoonEul  of  fruit  juic*  and  water,  to  moisten  the  tongue  now  and 
agftin ;  for  the  rest,  starvation  for  three  lo  five  days  will  do 
nothing  but  good,  and  nmy  juat  nuke  the  difference  between  life 
and  death. 

After  that,  if  there  are  Bigna  of  improvement,  keep  down  the 
pressure   with    tlip   drugs    mentioned    in    prcvioup    pugcs,    and    kci^p 
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down  fluids  rigidly,  gradual]/  inoreaHiPg  tbese  And  the  ioodn  to 
^  or  j  of  on  ordiiiary  diet. 

Some  of  these  poiota  are  mentioned  and  enforood  with  somfl 
insUnccfl  oi  practical  capcTiorice  by  Ur.  U.  Keith,  in  his  '*  Pica 
for  V,  Simpler  LUe,"  p.  50,  *nd  my  knowledge  of  blood  pfeasure 
condllioan  I  pods  me  lo  endorse  the  teaching  of  hia  experient'ei 
moHt  fltrongly. 

After  the  urgent  dunget  haa  pa^W,  go  gradu&Uy  oq  to  4 
apBTmg  diet  as  for  as  poanbk.  compoFtcd  cntirt^Iy  of  eubatoncca 
that  ari>  free  from  uric  Acid.  A  mo^t  Lntorej^ting  case  ahowiug 
^phat  nvay  bu  Ekchieved  by  such  treatment  ia  lecorded  in  Sir  Th 
Watfwin'ft  "  Lecturefl  on  Phyflie,"  Ed.  v.,  vol.  i,,  p,  512,  It  U  Thar, 
of  A  patient  who  had  liis  Hr^t  haemorrhage  at  the  age  of  1^), 
On  the  JiUvice  of  a  friend  he  becUniae  il  pylhngoreiin.  eatiog  nothing 
but  vcgtitjibles  and  drinking  only  water  and  milk-  He  lost  every 
paTalytio  symptom  and  Lived  In  robust  and  ntddy  health  in  full 
posse^nton  of  hU  meutal  faculties  to  the  ag«  of  93, 

Her?,  jtR  elaewhern,  dJEit  haa  inlimtply  more  power  than  dmgs  ; 
it  alone  onntrola  the  cause,  the  druga  oan  ra^trely  moderate  the 
electa :  but  druga  amy  hold  the  cu«tle  for  ^  few  boats  when 
nothiuK  elee  will  do  bo  ;  nnd  then  diet  may  odd  tbirty  good  year* 
to  tbe  patiaut's  life. 

Bri^ht^s  diseaae  ift  the  great  cental  resultant  of  colljemia  and 
defective  combustion;  it  merges  Jcto  or  underlies  nearly  &11  the 
other  troubles  of  Group  B  (p.  133).  Its  chivi  ayniptomfl  are  mere 
e:cHggerstfons  of  those  of  migrniue,  llv  cauHation  iti  identic  wuU 
it;  and«  moat  important  of  all,  the  relief  of  migiaine  by  diet 
ifl  the  prevention  of  Bright^s  diseai^o.  Like  all  other  coUfl&caio 
troubles,  it  ie  relieved  by  precipitaot^j  and  the  more  powerfully 
they  act  the  more  chance  they  hive  of  making  combustion  once 
more  effective. 
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Olyoositria  flild  diabetes  inelliturj  have  inlert^lcii  me  for  a 
corisiUuraljIu  time,  betuuee  they  uppear  Ur  have  ftouic  relation  lo 
Lirw  ^id,  (k  reUtioii  whicb,  u  m  the  caao  of  headache  and  mental 
deprcsaion,  ha^  been  noted  by  ecveral  observers. 

Wbile  thinkiag  over  thia  relation  1  waa  led  to  try  the  eSecta 
of  salicylate  of  sodn  ^without  any  koGwledge  that  it  \\&d  been 
previuuiily  i)!^d  by  otherH],  und  the  rchftiilld  in  many  uases  (aea 
paper  on  "  Tlie  Use  of  ^Eklicylate  of  Soda  in  Dio-betea  Mellitofl 
and  it6  Ccnnoction  nJth  Qout,*^  Si.  Barthvi,'^  UotpUal  Reports ^ 
YoL  XKV.)  were  so  remarkable  that  tbia  seemed  to  inc  to  form 
anoCbei?  link  in  ihis  uiiuiu  i^ouncetiug  thia  dieeoBe  or  disorder  of 
function  with  urio  acid. 

Sir  A.  Garrod  »ays  {''Gout  and  Rlieumatic  Gout/*  p.  472): 
'■  In  the  course  of  practice  I  have  seeo  acveraJ  vrasea  in  whluh 
gouty  patientfl  have  becomt  affected  with  saccharine  diabetes,  or 
glycoBuna,'*  and  He  narrates  the  case  of  a  gentleoiaQ  of  (>0  who 
had  had  gout  for  twelve  years  when  diabetea  suddvjily  eame  on, 
itnd  for  more  than  four  ytara  theiti  were  no  gout  altacks,  Thtm 
the  liiabetoa   waa  checked   and  the   gout  soon   returned. 

It  !£  now  ijuitc  simple  and  ohvioua  why  a  precipjtuiion  difl»Lse 
nhoiild   i\iu6   alternate   with  a  collcmir   ont:. 

The  late  Sir  W-  RoberU  says  (*'  Urinary  and  Renal  Diaeaaea." 
Ed.  iv.,  p.  -JbG) :  "  The  subjcots  o!  obesity  and  of  the  goaty 
diathcflia  are  very  prone  to  a  mild  form  of  diabetes,"  or  aa  wc 
ean   now   put  it  in   one  word,   fnilure  of  combuftlion. 

Professor  Luthaio  (Bridsfi  Midied  Joiirmd,  IdSii,  vol.  i,,  p.  737) 
haa  written  about  a  form  of  diabetes  which  uri|>iuate.s,  Ije  believes, 
in  some  error  in  the  mctaboliam  of  muAcuiar  tit»bue,  acid  he  laya 
that   in  thie  form   ol   the  didcaoe  salicylic  acid  trcntment  ifl   of  tke 


650 


UBIC    ACID — CaATTBK   SlV 


greatest  importance^  &Dd  remarks  tbat  thpse  patients  often  haT> 
eiEctu  of  uric  acid  in  their  urin^^,  atii^  suffer  Erom  neur&lgic  paint 
in  tlie  jt>iotfl  ftod  liruLu. 

TIlcq  the  late  Dr.  Jamt^a  Ajideraon,  in  an  extremely  Intcrcstinj; 
papcE  in  the  Opfithalmic  R^jU^b  (Febniary-AftiL,  1&80),  mentions 
in.  many  places  thrs  coTmection  of  gout  with  diabetM.  and  at  p.  18 
says :  '*  Many  clinical  facts  %ft  to  sbfiw  tJi^t  goutv  arthritia  aBi3 
diabetes  tnellitu^  nre  in  oerlain  vAveA  iDerely  tmosformed  symp- 
tom3  of  tbr  same  diatWis,  not  present  at  the  ^ama  tiitiH  but  one 
talcing  tho  place  of  the  ctboT,"  TtiiOt  na  will  be  accD,  corrosponds 
exactly  with  my  ptcvioaa  quotation  from  Sir  A.   (Jarrod. 

Df,  Anderson  ako  malrea  several  intereatmg  quotations  from 
Fagge"'B  "  Principles  and  Practice  of  Medicine/'  to  the  eflecE  that 
both  goLit  and  diabetes  are  due  to  disorder  of  hepatic  fanctlou, 

Now  it  secius  to  me  that  aome  hyperaemia  cr  cougfadon  of  the 
liver  is  nearly  the  ouly  foct  in  the  morbid  aaotomy  of  dbbotoe 
about  wbioh  there  ib  (toy  couaidcmble  uminimity  of  opioion  amon^t 
pathologista.  Thud,  39  me nt toned  by  the  late  &lr  W>  Roberts 
(previous  reference,  pp,  27,^.^T'i),  Sir  S,  Wilks  believes  ihafc  the 
liver  of  diabetes  can  he  diBticguished  by  its  appearacce  (eapecialJy 
its  firmnejsH  and  durk  rolour)  from  thai  of  other  diseaara.  Dr. 
Dickinson  aec^  sigua  of  Jon (f -continued  hyperemia  in  the  livere  of 
diabetic  patients,  and  Prout  observed  a  gorged  condition  of  veins 
tf^rmiunting  in  the  portal   system   in   the  same  class   of   patients* 

Dr.  Sa^indby.  in  his  lecture  on  the  **  Morbid  Anfttonvy  ol 
Diftbetes,"  says  r.h-it  the  Hver  m  gi*npriilly  pnljirged,  th<iugb  he 
lays  apuoial  stress  on  the  wasting  of  the  pjtncreaa^  and  urges  its 
further  examination  {Lan^cctt   1390,  vol.  it.,  p.  ^61). 

Dr.  Pavy  apain  {British  Mcdioai  JouTmtl.  ISfi^,  vol  i,,  pp,  8<i3" 
8(jt))  credits  diul>eti!£  to  rL  vaeomotor  paralyeis  ol  the  chylopoietic 
oircuktion  which  allnws  arterial  blood  to  be  snpplied  to  the  liver 
in  place  of  vnnoun. 

It  aeeniB  probable  als)  that  the  vttrlous  brain  and  periphi^ral 
leaiona  whioh  aomdimes  cause  glyco^iuia  act  by  affecting  dii^wtly 
Of  indirectly  the  liver  circulation,  aa  Fierichs  {Ueber  den  Dt<ihtif4) 
pointfi  out  that  puncture  o!  the  foarlh  ventricle  only  causes  glyoo- 
surin  when  the  liver  contAiiu  glycogen, 

\ow  there  in  evidence  to  show  that  some  amount  of  congeation 
of  the  liver  is  very  commonly  ttH«ociiited  with  gout,  and  speaking 
of  the  symptoma  cf  the  most  common  form  of  gouty  dyspepsia. 
Sir  A.  Garrod  says  iloc.  cit.,  pp.  231-3S2) ;  "These  are  gcncraHy 
sccompaoJrd    with    Glugginh    uiroalution    in    the    portul    syetem 


OLTC'OaUBlA    JLHD    DlAUBTEB    MI^LLITUS 


66L 


congested  livers"  ;  and  lie  further  Bpeaka  of  fulnew  and  tenderncsa 
in  tho  hepatic  region  as  symptoms  of  thia  congc^ion^ 

Tlie  ocoaaioncLl  aoGooiatioTi  of  gljcoBuiia  vith  n-^ie  ie,  pertaaps, 
fta  iaastance  of  some  influtfQce  on  the  eiroulation  of  ihe  liver  and 
spleen  oauaijxg  glycosurifl^  or  of  scsae  po3t-f4>bnle  coUffimia.  camming 
failure  uf  combuMtioD. 

W^  aeem,  then,  tv  have  arrived  at  thiA  poiat,  that  there  is  ^ 
condition  of  liver  congestioo  which  la  common  in  gouty  dyspepsia, 
and  bejLTs,  no  doubt,  some  relation  to  uho  ooid  and  ita  presence 
uT   abaaaae   from  the   blood. 

On  the  oth^r  huudt  we  have  glycoBurin  in  the  pathogeny^  of 
which  congestion  of  the  liver  i»  ri  very  ♦:oinnion  fp-atuiy,  and  this 
glycosuria  Laa  been  cioliced  by  several  observers  to  bear  a  relation 
to  ^'the  uTic  acid  diatbeeis  '*  and  to  gout. 

Now  the  relation  of  glyooaiiria  to  eo'it  is,  as  we  have  ecen, 
that  the  one  altemateii  with  and  replaces  the  other;  where  there 
is  glycofluri*  there  is  no  gout,  and  vice  tersd.  Now  gout  cotre- 
-■*pond.H  with  the  [jrecrpitation  of  urate  in  the  joints  Jind  ita  rarn- 
^arativc  abseni;?  frum  the  blood,  su  (hat  with  absence  of  urate 
from  tho  blood  there  i^  no  glycosuria. 

But  when  a  gouty  patient  goes  for  some  tim^  without  an 
flttaok  m  hia  joints,  he  does  flo  probably  beoaiiae  something  has 
increased  tbe  alkalinity  of  his  blood,  so  that  it  now  takes  up 
instead  of  depoRiring  uraU>,  and  there  m  eollmmia  and  eKC<«sivB 
excretion  of  urate  in  the  urine  ;  thb  is  the  oppoaite  condition  to 
that  of  gout,  aud  with  thta  there  may  be  (aa  we  have  seen) 
glycoHutia, 

So  th<it  glycoauiift  cotrceponda  with  excefifi  of  uric  acid  in  the 
blooil  (colloemia),  the  oppoatte  condition  to  tltnt  of  goat. 

But  congestion  ot  the  liver  ahio  corrftsponJa  lo  eiceeaa  of  uric 
ueiJ  in  the  blooil ;  For  Sir  A.  G^arrod  says  {loc.  eil ,  pp.  231^232): 
"The  more  prominent  symptoms  of  the  dyspepaiu  connected  wilh 
the  uric  acid  diathesis  may  be  thus  aummed  up :  heartburn  and 
eructations,  opprcaaion,  and  frequently  aleepinefis  after  food ;  a 
feeling  of  distention  in  the  cpigaBtnum  at  times  accompanied  wttb 
tenderness;  some  fulness  over  the  bepatie  region^  the  edge  of  the 
bver  projecting  a  little  below  the  riba^  and  being  oceaaionally 
tender  to  the  touch :  the  tongue  much  furred,  red  at  the  tip 
and  edges*  a  disagreeable  and  clammy  taste  lq  the  mouthy  and 
the  saliva  and  bucoal  secretion  often  more  adhesive  than  naturnL" 
In  two  worda,  there  is  dyspepsia  with  ;ta  natural  reault,  colliemia  ; 
thw   latter     ao^ounliap   (oi    the  oppresfliofi,    sleepiness,    the    scanty 
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D&iivu  ^tid  uUmmj'  Uste  iu  the  mouth ;  and  lu  chapter  xiiL 
(p.  592)  I  have  given  uobes  of  a  ciue  in  which  markeil  enlfirge- 
raent  of  the  liver  flccompanieii  a  uric  acid  storm,  and  pointed  oat 
that  1  had  myeoLf  had  very  SMoiUr  ojcperienco  of  thi;  eifcoU  oJ 
liojloimia  on  tho  livei. 

Now  Or.  W-  M.  Ord  has  pointed  out  {British  Medical  Journal, 
ISfiy,  vol,  ii,,  p.  UVi^)  that  genwral  high  lentioa  may  cause  an 
eice^  of  blood  in  the  Uver  and  ao  giycosuria ;  and  1  have  shown 
that  arterial  terwioa  (jr  blood  pre»8ur«  lb  dirwtly  as  ihe  uric  acid 
that  ia  circulatiDg  Id  tlie  blood,  tbereEore  DoUa<mia  will  i^EiUfe  high 
leoaion,  and  thie  will  pfodu{:e  cangeatioii  □£  the  liver  and  ^l^ixwum. 

The  oftusfttion  of  glycosuria  ia  thua  tlieoietically  compit^te,  and 
it  agre«£  with  tho  expeneace  of  clinicd  observers  tliat  it  alternated 
with  goat  and  coireapoada  with  the  absence  of  gouty  aithrLtis* 
that  Is,   with  the  prcuenco  of  collneniia. 

I  may  aay  abo  that  my  expori«Qco  agFQos  abaolutaly  with  that 
of  Sir  A,  Uarrod.  acd  that  in  my  own  case  oong^tion  of  thr 
liver  always  c^orrespODd!^  ^vith  colloimia,  and  to  simli  an  extent  iv 
this  ih^  ease  thai  T  have  come  to  bclievp  thut  1  cao  produce  aom* 
corypfltion  of  the  liver  at  pleasure   by  affecting  the  uric  acid. 

IF  Qollasmia  by  hampering  the  heart  and  cauMing  back  preasure 
on  the  venous  syfltein  doea  in  this  way  produce  uongestion  of  th« 
liver  and  of  tho  whole  tibylopoif-tic  circuhitiou,  El  is  easy  to  see 
that  it  may  have  a  oauaal  relattotj  to  troublr^^  beyond  the  livrr, 
such  aa  piles  and  pruritus  uni ;  and  I  wa»  much  inteteatcd  to  hear 
from  Mr.  Mailland  Thompaon,  of  Heme!  Hempstead,  that  lie  Lad 
had  oonaiderable  experience  and  was  prcp^ircd  to  answer  for  the 
intimate  connection  of  pruritus  am  vrith  meat  eating.  In  several 
oaaea  tcduction  of  meat  had  m  his  exporioneo  produced  great  and 
petmaaoDt  relief^  but  in  one  case  where  the  patient  refoaed  t4> 
alter  hh  diet  all  kinds  of  tieutmant,  lucluding  varioug  aurgbal 
measures,  had  given  no  relief,  and  I  have  myself  had  cuanj 
similar  experiences. 

Similarly  thpre  ^leema  to  be  reason  to  believe  that  the  enlarge- 
ment  of  the  prostate  whieh  givi.'ti  so  much  trouble  in  men  paal 
middle  life  h  often  afiHociaU'd  with  {1  caueed  by)  high  blood  pr^aaurr 
and  coll»mia,  and  ia  ofti'n  very  greatly  relieved  by  a  milk  or  a 
urie-ucid-fii^e  diet  which  lowera  the  blood,  pressure  i  and  Dr.  J. 
Hoddon,  of  Hawick,  N<B<,  haa  kindly  tcld  me  tbat  thie  ie  oioal 
certainly  bia  eiiperjence  of  nuch  troubles. 

It  13  interesting  to  remember  in  this  connection  that  cirrliau^ 
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ot  the  liTer  is  Bom^fimes  attributfd  to  acleroeia  of  arterial  ofipil- 
laries  (Gnzctte  rfw  H6piiaaic,  Aug.  4,  1888),  and  that  the  late 
Profesflor  Scmmola  waa  for  a  lonf*  time  m  the  habit  oi  tipotiog 
thiE  traublc  vith  milk  ditit  nnd  large  dosvs  of  IcKlide  of  potoauium, 
which  would  bee  th?  capillaries  [we  Profjrds  M^dicrU,  Doc.^  1888, 
p.   533)- 

T  have  now  seen  not  a  few  cases  in  which  pruritur^  itni  or 
vulvre  waa  distinctly  asaociatcd  with  high  blocMl  preaaare  and 
relieved  by  its  treatment,  and  Captain  heyts  Iclls  mp  that  he 
hag  had  aimihir  experience.  In  flitch  L-aaes  I  httve  Hitle  doubt 
that  the  coUajmia  cau^eft  con^e&tioa  of  the  liver,  and  that  thia 
reacla  on  the  circulation  of  all  the  organa  connected  with  it, 
Cauaing  piles,   pruritua,  and  variciua  pelvic   trouble{4. 

But  in  Dr.  Ord'a  paper  above  lef erred  to,  there  axe  manj 
point-a  of  very  great  intereet,  some  of  which  I  tnuat  mention  at 
greater  icngth,  aa  1  bolicVG  that  the  knowledge  which  we  have 
now  obtained  of  tbr?  action  of  uria  aeid  on  the  DapIUarics  will 
enable  us  to  explain  a  great  manv  of  tbem. 

U  had  occurred  to  me  nome  trme  ago  to  en^^uire  if  glycoauiia 
ha§  thia  causation  (i.«.,  is  due  to  congestion  of  tha  liver,  which 
again  is  due  to  the  general  hi^k  bluocl  prej^ure  produced  hy  uric 
Acid).  ought  we  not  to  meet  with  it  in  ChiLt  dieeaae  in  which  bigh 
blood  pressure  ia  uote  maikcd  than  any  other,  namely,  oliromc 
interataia]  ue^liiitie  i  From  my  own  experience  I  waa  not  able 
to  anawcT  the  qdettrion,  but  on  niminf^  to  Dr,  Ord*H  paper,  1  woa 
interested  to  find  that  he  aays  [previous  referenctfj  p.  9fi6) :  ^*  Wb 
not  infrequently  &nd  thai  peopltr  pFcacutin;^  in  u  tj'^pical  form  thei 
symptoms  of  conttacting  granolar  kidney  h;ive  al^o  glycoauria/* 
1  have  certainly  aeen  several  oBseu  in  which  albuminuria  aad  glyooa- 
uria  appeared  to  alternate  with  eaeh  other,  but  whether  these 
were  caeea  of  granuljir  kidney  I  uould  not  say ;  thvy  appeared  to 
me,  however,  to  be  alniust  certainly  gouty  casea  with  bigh  blood 
presrsure. 

Then  Dr.  Ord  narratoB,  at  considerable  length,  a  caee  in  which 
typical  angloa  pectoris  co-exiated  with  glyooeuria,  ^ad  it  would  be 
impoaaible  to  dnd  a  caae  more  to  tha  point  as  regards  the  argu- 
ment I  am  here  bringing  forward  (defective  combustion  of  col- 
Uemiu  increased  just  aa  in  Brigbt'a  disease  by  heart  failure). 

I'ho  patient,  aged  ii'l,  suffered  at  firflt  alon*;  with  hia  glycosuria, 
from  low  apirita  and  sleeplessnesj^  (very  marked  &igne  of  coUiemia], 
Then  he  had  an  attack  ol  quinay,  in  which,  aa  ia  usual,  during 
Jovet,   the   augar  diaappeared,   bul    was   replaced   by   albumen  (note 
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tlw  Dollnink  would  also  diaapp^ar  In  the  f&ver,  ^nd  iebrilo  albu^ 
DiiaunA  13  Dot  due  to  collismja  and  is  nat  osflociat^  with  any 
exc«H8  of  difTuAiblei  albtimenn  m  thu  blood]. 

A  little  ]a.l«r  be  began  to  have  iLti^iua,  wliicb  alterwaoLa  during 
an  uttack  of  gu^trio  cu-tarrh  becitm<'  very  severe. 

Now  there  IE  hardly  any  coadLtioa  which  is  more  certain  to 
pToduca  inteose  colloeima  than  gadtric  catarrh  (see  pp-  lUl  aod 
44H),  and  this  would  r^ompleti^lv  account  fcr  the  iiicreaee  of  th« 
6ngLn;L,  and  with  this  increiuw  ol  angina  there  was  an  incieaac  of 
ihv   JiroouDt  of  6Uga.T   in   the   nnnt. 

I  should  he  mi^lincd  to  explain  the  sequence  of  ovcDt^  iri  this 
mcifit  interesting  ca6c   as  followa  i — 

First,  ahght  GollsemiA  aa  evidenced  by  irritability,  deprea^jon 
and  lose  of  sleep ;  thi^  producing  g^^neral  high  blood  preteiuc 
which,  through  ltd  etTecta  on  a  weak  heart,  produt^ed  back  preasure 
and  coDgefitioTj  of  a]l  behind  it,  hence  congestiun  of  the  liver  and 
glycoauris. 

Later  en  the  oongcfltion  of  liver  produced  secondivry  oongeAlian 
of  the  stomach  and  duodeDum,  and  thist  acting  with  some  other 
Blight  causej  brought  about  gaatric  cfltarrh. 

Thia  last,  Hgain,  produi^ed  nan^ea  and  vomiting  which  resu]le'! 
in  a  great  fall  oF  urea  and  aridity  i  and  again,  as  the  result  of 
the  fall  of  aoidity,  the  colhemia  became  intense ;  tbia  more  ami 
more  overtaxed  and  dJated  the  heart,  the  angina  iaeroaaod  and 
became  inoeflflaDt,  there  w^  consequently  increaeed  coitgcBtiDn  ol 
the  liver  and  inc;reaMd  glycosuria,  and  the  patient  finally  died  in 
an   attack  of  aagiiui. 

Dr.  Ord  is  incUned  to  Invoke  the  nervous  Bjstem  as  the  cauae 
of  the  high  teruioa,  though  he  aaya  :  '^  But  in  a  preponderance  of 
tbe  casea  pri^aenting  glycoauria  together  with  aviDptoEas  of  angina, 
the  evidence  of  primary  neurotic  disturbance  has  not  beoD  ft* 
fitroDg/' 

f  have  abown  tlist  uric  acid  will  obatruct  the  capillaries  and 
produce  high  blood  preseure.  and  wn  had  here  in  actron  all  the 
caiiAcs  which  will  produce  c oligemia,  and  all  the  fiigoii  of  its 
prefionee,  and  I  have  no  doubt  that  tbc  urine  also  contains  n 
great  exoe«s  of  uric  Qcid,  aD  that  it  appears  to  me  to  be  quite 
unnoceasary  in  any  sueh  ea^e  to  invoke  the  unknown  action  of 
the  nervous  Bysl<*ri.  T  do  not  deny  that  the  nervoua  Rystem  ean 
produce  a  noinewbit  E^itnllrkr  effect,  but  1  asAert  that  in  the  caae  in 
point  unc  acid,  tknd  uric  acid  alone,  did  produce  all  the  symptoms, 
from   the   imtrLbility,    mi^ntiil    dcpresaion   and    loss   of   elcep   to   the 
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coDgeetion  of  the  liver,  glycofluiia,  aiLd  tke  dilaUtion  of  the  heart 
and   ffttal   angina. 

Id  ftQ  iaterftBtinp^  paper  on  "Anginn"  ('*  Intoraational  Clinicfl." 
aefood  series,  vol.  vt.)»  Profesaoc  T,  J.  Maya  poinJfl  out  thet  the 
eReota  of  uric  acid  un  tite  riroul&tioa  nQcrd  a  very  complete  ex- 
piaDation  of  several  important  points  in  its  cniisntion.  qa  it  JH 
accompanied  by  o.  slow  pulae,  itnd  is  verr  often  woree  in  the 
morn.in|«  hoiira  wkon  there  b  most  uric  acid  in  the  blood,  and 
furthern  like  tnigraioc  and  epilepsy,  it  may  be  preceded  by  feolin^B 
of  exaltatJon  and  wetl-being  {sgg  chapters  vi.  and  vii.,  and  the 
r-aiisatfon  of  fatigue   and  ehlnroform  >iynrope,  r;hapter  viii). 

Two  interfiling  cases  in  whJi^h  angina  occurred  along  with  gout 
and  diabetes  in  two  fat  individuals  are  iccord^  by  Ebstioii  in 
Berlin.  Kiin.  Woch.,  June,  18'J5.  and  mentioned  in  the  epitome  of 
tho  British  Medical  Joumfd.  ISU^),  vol.  ii.,  p.  17;  it  seems  tome 
that  ia  theae  cases  thi«  augiaii  vraa  the  result  of  hi^h  blood  preRsure 
produced  by  foli:pmia,  and  t.he  diabetes  and  the  fat  were  thi; 
resutta  of   the  defi;utive   uombu^tion   it   produced. 

With  regard  to  high  blood  preaaurc,  Almpat  e^very  case  of  dia- 
betaa  L  have  seen  has  presented  iia  aigns  to  a  inora  or  lees  marked 
extentf  and  whctbei  the  hoart  acts  quick  or  slow  there  ia  always 
a  very  loud  neeond  sound  at  th^  aortic  baae. 

In  some  caae^,  juat  as  in  Bnght'ti  diaeaAP.  Ibeie  iii  bradycanlia 
aa  a  sign  of  tht?  high  pte^urv,  but  in  raore  caaen  there  la  aomii' 
heart  failure  with  quickened  action,  though  the  aortic  second  eotind 
remains  wry  loud  uod  the  aitory  le  full  between  the  beat^. 

Bat  allowing  for  the  debilitating  efiecta  of  the  diteaae,  atid  the 
ennaequent  heart  failure,  T  believe  that  the  ^igos  of  high  blood 
pre^'^j^iire,  thither  aetual  or  virtual,  are  ignite  as  marked  in  diubeti'^ 
aa  in  morbus  Brightii,  and  in  fact  I  think  that  almost  the  highest 
blood  prnsBure  1  have  ever  seoii  was  that  of  a  young  man  who 
wtiri  under  my  car^  a  vear  or  two  aeo  with  diabctea,  hie  radiftl 
artorv  mffaaured  '2'2  mm.,  and  his  pnUe  wa^  often  below  <iO;  he 
had  probably  not  be^n  much  debilitated  by  his  diseaeo.  as  it  bad 
apparently  not  exiatied  for  morp  than  three  or  four  nLortha. 

Thrt  capillary  reflos  is,  I  believe,  always  alow  in  diabetiM  and 
this  ia  the  most  reliable  nign  of  def^etive  combustion,  as  the  blood 
preBHure  wiU  vary  with  the  strength  or  weaknees  of  the  heart, 
Then  Again  n  retinitta  may  be  met  with  in  diabetes,  which  in 
practiimlly  iadistingiiiehable  from  that  of  Diight^s  disoaae  (aee 
Ifirvrct.   IBim.   vol.   li.,  p.  876). 

Hie  high  blood  priseaure  ltd  niG  to  put  him  on  the  iodide  of 
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mercury,  which,  as  we  have  ne&n  in  thf^  prcTiouc  chapter,  is  w 
useful  in  r.li*'  tii§:li  preAflun?  of  Brigh^a  dise&»e,  vie]  he  did.  vciy 
well  on  il. 

An  interesting  ouae  ifi  ftl^o  rflCord«i  in  the  Lat\C€t  of  September 
28.  18^5^  m  ■whi"^h  thyroid  e.ttrEcl  Etdminiflteped  for  myso^domB 
Bcemerl  to  make  fiiiginA.t  attacks  more  severe,  &nd  what  I  have  uid 
vith  rE^Ferencp  to  t^.  30  aufTioiently  expUins  this  rpsiilt  (see  »lw 
my  letter  to  llic  /^iwfW  on  thia  point.  October  5.   1895). 

I  tiBve  aow  ahovTD  that  glycosuria  has  been  gbccrved  to  alter- 
DAtc  witb  gout,  and  that  this  altoTDAtion  probably  moaos  that  it 
ia  contemporaneous  with  exce^a  of  uric  acid  in  th^  blood  (roll- 
eraia),  and  the  signs  of  this  coHiemifl  are  praeticully  always 
present  iT\  rh.t*  circulntioa. 

My  tbp«i?4  also  rests  on  the  further  iKais  at  wblnh  T  ahntl 
now  |£Lve  deUib— (1)  that  acidA  {which,  tie  I  can  shovr.  clear  the 
blood  of  urio  acid  and  prevoot  coUajmia}  arc  iisehil  in  ^yooeuna, 
end  that  certain  mineral  waters  coDtainiDg  oKceea  of  Bulpbatea 
which,  like  acid?,  aUo  cli^nr  the  blood  of  urio  acid,  aro  equally 
useful  ia  the  cure  of  thn  disorder;  and  the  whole  of  tbeee  things 
act  like  mercurv  or  the  iodide  oE  mercury  mentioned  abovei ;  aod 
(2)  that  aalioylfltes,  aa  observed  by  nayaelf  and  other*,  arc  vctj 
uaefuL  both  in  glycosuria  and  diabetee,  and  that  thf'y  also  clear 
tbe   blood,   liver,   and  other  organs  oE  urie  aeid. 

The  point  about  which  there  aeeme  to  he  the  J«a>t  room  for 
donbt  id  that  gly:^»iiria  alternates  with  ^outn  and  ia  commonly 
conti!Tnpiiraai.'OUB  with  collruinia  ;  and  HuppoHing  that  tbe  colWmU 
is  the  cause  of  ihc  plycosuria  therr-  are  obTJoualy  other  ways  in 
which  it  may  brij"-)^  about  thia  result  besides  that  sketched  out 
above  m  whioli  it  produces  ooa^^ostion  of  the  liver.  In  thia  caae 
there  ia  eKt^esB  of  su^zar  in  tbe  blood  and  glyeoa^ina,  beeaiiae  ejEcea 
of  sugar  pjiflfles  fmm  the  liver ;  bot  HUppiwin^  that  the  liver  ia 
not  tit  us  nh^ectdi.  and  that  only  the  norma]  amount  of  augar 
paasca  into  tho  hlood.  it  may  ntil!  come  to  be  la  e:cceaa  in  the 
blood  il  it  is  not  uaed  up  and  destroyed  in  the  general  circulft- 
tion;  and  it  seems  to  me  that  uric  acid,  by  producing  obEtniction 
of  the  capillaries,  may,  and  probably  does,  interfere  to  an  impor- 
tant evtent  with  llie  metabolism  of  the  mus^^lrt^.  skiu.  fte,,  and 
may  thus  bring  about  glyccemia  and  glycoauria  through  deficient 
dcatruotioa  of  au^ar.  At  thia  point  I  think  there  is  an  interact- 
ing parulbl  in  the  pathology  of  "  ourare  diabetes,"'  in  wbioh  the 
exceea  of  sugar  in  the  blood  ia  supposed  to  be  due  to  ita  not 
beiog  naed  up  in  the  paralysed  musclea  (sae  Archiv.  fiir  AnaL  and 
Physiol..  lft9K  p.   iU). 
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Befori^  leaving  tlieae  theories  T  will  rnention  ont  fact  that 
s^ems  to  me  cf  ioterest,  nameXy,  tliat  oh  observed  by  the  lute  Sir 
W-  Roberts  (*' Urinary  and  Penal  Diseasea."  p,  2i^5).  wotutti  hufTer 
Ima  than  men  aft*?f  Che  oge  of  45 ;  he  attributes  this  relative 
immunity  to  the  early  dcolino  of  sexual  aotivitv ;  but  1  have 
shown  that  mou^iiruarion  and  Mpecially  dysmoaorrhoea  produce 
coIla?mia  (hoc  figs.  .31  and  U3I,  and  a  ceasstbn  of  these  diBturti- 
AacGS  may  mean  tliat  tlie  bttiod  r(jm£,tna  aE^  this  period  in  women 
moderately  free  from  uric  acid  for  some  time;  and  beaidea,  owing 
to  the  pPevJoUH  excretion  ol  some  escefs  of  uric  acid  every  month, 
womoa,  about  and  for  some  time  after  tho  Dienopauae,  will  not 
hiLve  so  much  urie  ncid  in  their  bcdies  Available  for  excretion  as 
men  of  the  Aame  age  ;  but  I  Hhnll  have  to  speak  of  the  effeot^  of 
meoHtruatinn  again  (see  case  Mra.  C,  further  on).  With  regard 
to  the  effecta  of  acids,  it  ia  recorded,  as  T  have  mentioned  before 
(PraetUvm^.  18'Jl,  voL  i„  p,  1D3),  that  Sir  W.  Fofltiic,  in  1B71, 
gave  BQveral  patients  auffering  from  diabetes  cocmiderablo  doaea  of 
Iftctie  acid,  which  improved  the  diabetes,  but  produced  confiiderable 
pain  and  RWelling  io  the  joints^  and  this  moatn  valuable  record 
provefl  Rpveral  pointfl  of  ini[>ortance ;  firat.  that  diabetes  or  glycoB- 
uria  waa  present  in  these  tadea  with  eicesa  of  uric  acid  in  the 
blood,  or  the  acid  ivonld  have  had  noChiiiR  to  act  upon  :  socondly, 
the  aoid  acting,  as  I  hrtve  ehown  that  it  doeit,  in  dimiaiAhxng  the 
alkalinity  of  the  blood  and  reducing  its  [Fower  of  holding  utic  acid 
ID  eoUttion,  cauaed  it  to  lie  deposited  or  retained  in  the  joints,  whprr^ 
ita  prejfence  gave  rise  to  an  arthrltie  ijuliatinguishable  from  that  of 
acute  rheumatiam  iacLt  chapter  svi-)' 

Wo  have  here,  I  thinb,  a  strong  light  thrown  upon  the  aauaa- 
tive  conaections  of  both  rheumatiflm  and  diabetes ;  the  condition 
(riaifig  acidity)  which  cleared  the  blood  of  uric  acid  produced  the 
one  disease  while  relieving  the  other;  just  aa  mental  depression, 
whicih  IB  due  to  coll^mui,  cleare  up  when  bc  attack  of  gout  ia 
prod  need. 

I  have  ftlflo  oaed  acids  with  apparent  benefit  in  some  cases  of 
glycosuria  undpr  my  own  care,  aad  1  wa^  led  to  do  eo  by  reason- 
ing  that  they  would  probably  clear  the  blood  ol  uric  acid  and 
havo  to  iiome  extent  the  ^ame  oflect  a»  BalicylatM,  and  without 
having  any   knowledge  of  Sir  W.   Foster's  casefl. 

In  my  paper  in  -SV.  BartholoTneics  S&spUol  Reports  (vol,  xxv., 
p.  II,  el  fnq.)  I  hare  pointed  oat  what  lias  been  said  about  the 
great  effects  of  certain  waters,  aa  those  of  Controiavdlo,  j^Carlflbad 
and  B rides- le*' Bains  in  curing  diabotus,  and  have  suggested  that 
43 
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ihisie  w&liitR  owe  bbeJr  eSicAcy  to  the  exueoa  of  auJphftt^A  they 
contain ;  ae  eulphiLtcs,  especially  sulphate  of  aoda,  not  a&  1  h«ve 
Eihown  the  part  of  acids,  intcrit^re  with  the  soIubUity  ol  urio  Bcid> 
and  olaar  the  blood  oi  it  (see  Mtdtoo-ChirwyUal  Trajti,,  voL  bcxj,}. 
In  the  aamo  way  the<^  nuipbat^  watpTK  may  frrirf^  or  relieve  chronic 
artfaritU  by  keeping  the  blood  clear  of  urin  acid  so  rhut  none  t:un 
be  brought  to  the  joiate  in  the  blood  Btieaia  to  increase  the  irri- 
tation in  them ;  but  if  a  patient  ha«  much  uric  acid  in  bi3  blood 
whoa  he  bogine  to  take  these  watera  they  may  produce  aa  attack 
of  gout,  thus  clearly  shoving  the  way  in  which  ihey  reltere  dia- 
betpflj  by  noting  like  the  l&ctic  acid  Jibov^  m^ntionHl.  Tn  eiactly 
the  ^me  way  a  meat  diet  relieves  Home  i^iiHes  of  arthrittB  (gotit  or 
rheumatism)  by  acting  as  a  Ktiraulaot  and  keeping  the  blood  clear 
of  uric  Qcid  for  a  time,  and  it  seems  probable  that  a  dii-t  bke 
that  of  diabotcs,  which  cooflift-a  so  largely  of  Hcsb,  will  have  a 
aimilar  stimuiuit  action  and  relievQ  by  lcei>pinj^  the  blood  olear  M 
uric  ac^id  for  a  lime,  an  w«ll  as  by  merely  replacing  the  atarchei 
and  a  Ulnars. 

Before  1  go  into  the  action  of  salicylnt^  and  give  notw  of  uy 
casea  Iroatod  by  them.  1  may  perhaps  mention  shortly  a  few 
points  about  their  effects  on  uric  acidt 

A  salieylate,  then,  increases  the  solubility  cf  urio  acdd,  and 
must  for  a  time  increase  the  <]uantiCy  contained  in  the  blood  ;  bur 
though  it  does  this  the  elfeeia  of  uric  acid  in  the  bNjod  senm  lo 
be  modllicd  (poaaibly  by  its  being  present  aa  salicyluric  acid  and 
in  a  Btato  of  more  complete  solution)  and  it  Eieithor  ntfeots  the 
aapilUries  vo  greatly  as  urio  acid  combined  with  an  alkali  only, 
nor  does  it  produce  any  headache. 

But  though  we  get  aalicylurie-afridwrnia  {sue  ieiaiir]i&  nn  l\\e 
chemistry  of  salicyluric  acid,  p.  43)  aa  the  fist  effect  of  giving 
a  salicylate  this  does  not  last  rery  long;  the  LJttc  neid  is  id  i 
condition  of  perfect  solntionn  it  pacLseB  quickly  through  the  kidney 
and  out  of  the  body,  and,  as  I  have  pointed  out,  the  great  exorc- 
tion  of  urate  under  snliejktes  oecun  on  the  flr^t  two  or  tfanv 
daya  of  their  actitm,  and  after  lbat»  CTuretion  falls  away  almost 
to  the  JeTcl  of  formation ;  thus  it  comes  about  that  after  tlie 
first  day  or  two  of  Ibcir  action  there  is  never  any  ^rcot  amount 
of  urate  in  the  blood,  the  capillary  refiu:t  then  quiekena  and  tbe 
blood  preasure  falb  (see  fig.  41). 

The  efT^iits  of  salicylates,  therefore,  rpsnmble  those  of  afiids  And 
aulphaten  in  that  tbey  clear  the  blood  of  nric  acid,  and  lh«y  all 
have  this  also  in  common — that  they  diminish  or  stop  glyuoeuria 
or  diabetes. 
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There  are  one  or  two  other  poicte  of  interoat  witt  regard  Lo 
these  aub^taacea  which  I  may  just  me&tioa.  Acida  are  commonEy 
usad  in  ooDditions  of  eli^ht  congestion  of  the  liver ;  siiEphate  of 
BodA  k  supposed  to  liavs  a  special  actioD  on  the  \iv&Tj  iind  fl&U- 
cylate  of  soda  again  is  said  to  render  the  bile  more  fluid  and 
w&ter\  ;  but  aU  of  them,  acida,  Hiilphntea.  and  aalioyUtefl,  as  we 
have  fleen  (chapters  Vi.  and  iiiO,  increase  the  urinary  water^  and  I 
have  Buggeated  that  they  produce  this  eifcct  by  freeing  the  capil- 
lariea  of  the  kidnoy  from  the  ohfitruetion  produced  by  urio  acid  ; 
U  it  not  probable,  I  might  aay  certain,  that  th^y  produce  pre- 
cisely the  same  effi^t  on  the  capillariet^  of  the  liver,  a.wl  for  that 
mattiar  on  thoae  of  the  whole  body  ^  Hence,  acids  and  sulphates 
relieve  congestion  of  the  liver  hy  improving  the  oJKuIation  through 
it,  and  aalicylates  render  the  bile  more  fluid  by  the  same  action, 
jost  aa  they  make  the  urine  more  copiguH. 

But  the  AfllieyliLtes  have  this  ^remt  advantage,  that  they  clear 
the  blood  of  uric  acid  by  removing  il  from  the  body  :  while  the 
licida  and  sLdphated  clear  tlie  blood  (^  do  also  opium,  mercury, 
the  iodides,  iron,  lead  and  Uthia,  A^o.),  hy  retaining  it  in  the  liTor, 
Bplcon,  jointa  aad  other  tiasuce. 

Prominont  among  other  drug*  that  have  been  found  useful  in 
diabet^B  are  opium  and  antipyrinj  and  I  have  shown  (pp.  60  and 
fiS)  that  they  raise  the  aoidity  of  the  urine,  rtnd  probably  sg 
regards ;  nrit;  scid  act  the  part  of  ecide  and  clear  it  out  of  the 
blood ;  therefore  all  dmga  that  arc  uflcful  in  diahctee  have  this 
effect  in  oommonj  that  they  clear  the  blood  of  uric  auid.  and 
clinical  esperienee  and  observation  go  to  prove  that  glycoaurca  is 
aasoeiati^  with  an  e?fcesa  of  uric  acJd  in  the  blood,  and  may  in 
some  of  the  ways  I  have  suRgeated  be  actually  due  to  such 
BAceaa ;  its  well-known  rrlationsliip  to  '^  gout  and  the  uric  acid 
diathceie'^  being  thus  auaoepUblc  of  a  aimple  explanation.  And 
there  are  two  pathological  eondition«  which^  having  the  same 
action  as  the  drugs  just  mentioned  in  clearing  the  blood  of  une 
add,  also  for  a  time  put  ao  eml  to  glycosuria  or  diabt'tes,  One 
of  thesp  conditions  ia  a  fever,  and  the  other  is  the  (■iTont  produced 
on  metobolism  by  a  aurgical  operationn  The  fact  that  these  condi- 
tiona  do  diminish  the  sugar  in  diabetes  was  mentioned  at  a  meet- 
ing of  the  Royal  Medical  and  (^"hirurgnal  Society »  in  Oatobor, 
JS9!i  (eee  Lwneft.  nnd  Brkigh  Mt'dicnt  Jmimnl.  October  29),  but 
no  explanation  waa  attempti^d, 

Aftef  whul  I  have  already  said,  as  to  the  action  of  fevers  In 
diminishing  the  excretion  of  urio  acid  in  the  urine,  and  cleariag 
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it  out  of  tbc  blood,  and  consequently  freQing  tUe  capillArittt,  quick- 
eiking  tbe  cflpillar)"  TcHax  &ad  oauaing  diureeis,  q  soft  pube, 
find  a  gi>ni>ral  iDcrcasG  of  motabolifiTn,  botb  in  tli«  Liver  and  other 
tissu^B ;  and  of  the  posl^lobnle  rebourd  whicb  follows  tb^ir  depar- 
tuTC,  with  exoeaaive  excretion  of  nrie  anid,  alow  capillary  r^flui. 
slow  high  tension  pulstr.  scanty  iirinp,  eubnormal  temperature,  aod 
dirainiflhed  metabiTliara,  in  all  *}i  which  points  their  effects  exactly 
rcfwmbic  thoao  of  opium,  mcrcuT\%  the  iodidea,  and  other  dtiiga;  I 
need  not  do  more  thio  point  out  that,  hke  these  dnige,  fovcre  super- 
vening upon  a  glycoHuria  or  dialwteFi  diminiah  or  slop  the  excretion 
cf  NUgar,  nitd  thi^  fact  is  hs  wvll  knoTvn  as  ihp  pxjilanation  ia  simple. 

ThfifH  IB  one  point,  however,  that  1  would  specially  like  to 
brjag  1o  the  notice  of  those  who  may  make  clukioal  obaorvatioos 
on  the  frffeuta  ol  [ever  on  the  osoretion  oi  nric  acid,  nomelv,  that 
th*i  blood  and  urine  are  most  comjiletely  cleared  of  uho  acid 
during  the  first  low  dftya  of  th?  fevf-r,  and  it  ia  then  that  the 
pHinw  Tcyiiill.iug  from  their  preripitAtioei  on  joints  and  othpr  fibroiia 
structuces  are  moat  likely  to  be  naet  with.  In  iny  owu  persun  I 
bavo  acveral  timea  oorreotly  diagnoacd  a  slight  ri&c  of  temperalure 
from  pricking  and  shooting  piuoa   in   ray  joiots   with  a  diapesifl.* 

But  there  may  be  a  considerable  araount  of  uric  aoid,  both  in 
the  urine  and  In  the  blood,  as  the  tpmprattire  comea  dowD,  etret 
while  it  i*  a  degree  or  two  above  iiornml :  for  the  eolubility  of 
uric  acid  in  the  blood  dependn  ou  it«  alkalinity,  and  for  any 
gircn  alkalinity  the  quftntity  in  vtolutlon  wilt  bo  greater  the  mon 
urate  there  i^  available  for  aolution. 

Now  the  rapid  metabolism  at  the  onset  of  a  fever  quickly 
diminiahes  the  alkalinity  of  th«  blood,  for  I  have  shown  that^  aa 
regards  the  irriue,  urnji  and  aridity  praotbaHy  always  rifte  and  fall 
together^  bocauee  they  are  two  requite  of  the  name  metaboliam^ 
heuoe  there  ia  at  the  bcginniag  of  a  fever  considerable  6torBg;e  of 
unc  acid  in  tha  body. 

But,  aa  time  goes  on,  and  tlie  patient  becomes  worn  out  with 
the  lever  and  deficient  rncnme  of  food,  m6tal>aliam  will  ran  down 
jn  apite  of  the  tempeToture  being  alill  taiaed;  the  alkalinity  of  the 


*  Thus  ihe  Erai  riso  oE  totaporatura  may  run  tho  urioa  bp  from,  fiay,  50  Oo. 
&D  hour  to  160  oc.  Iv  the  Mint  bimcj,  aiid  ilit!i  ruuliiiiiQi  tur  3.  4,  or  5  huun  ;  bm 
LbHQ  tl^e  supply  of  water  u  fxlmyiaitii,  t.ad  lor  Clie  aai^i  24  to  :^Ti  lioDra  tlie  blood 
it  t^ry  coiioentrAt«d  aad  blia  urJoo  scanty.  The  ekteni  and  diiPLtian  of  (h« 
dinrfliia  tbtiA  obviou'^i^  dapund  On  tlie  quantity  ot  fluid  uvuilnble,  and  it  tn  ottlj 
\t\ioii  then  id  drop&y,  aa  iu  tha  aaae  Durmlod  *>a  p.  603i  that  l|  cao  iMt  roiy 
long. 
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blooil  wDl  ogam  iDcrease.  and  it  wUI  take  up  much  unc  Bcld, 
phTtly  becAuae  ot  its  ftlterud  rtvactioti,  and  partly  bt^cause  the 
stores  of  uric  at^id  in  tlie  body  lidVij  bv«n  inareased  at  tbe  firab 
onset  of  the  fever,  and  so  Uierc  is  pIcDtrf  of  it  to  get  Jnto  tHe 
blood,  KencQ  it  often  does  get  into  it  and  puts  an  ccd  to  tbe 
dicratiam  of  tbe  pulfie,  as  notiued  by  Maroy,  Mabomod  and  otbf?THi 
som&  littla  time  before  t\\v  temperature  toucbes  normal.  But  if 
ttieae  facta  are  not  kept  in  mind,  if  the  uric  aajd  is  estimated  with 
ecla  regard  to  tbe  fever  but  wjtb  no  regard  to  tbe  metabolism,  the 
diminiabcd  excretion  at  the  bcgmning  of  the  fever  may  be  partly 
ba Lanced  by  plua  excretion  near  its  end,  and  most  contradictory 
resull^  will  no  doubt  be  obtained.  My  results  show,  for  iostanoef 
that  early  in  ppeumonia  there  is  almost  no  uric  aeid  in  the  blood, 
and  yet  after  death  there  ie  more  in  it  than  after  almost  nny 
other  diaeafe.  Wo  can  now  see  that  the  fluctuation  in  one  direc- 
tion ia  the  rcault  of  the  previoaB  fluctuation  in  the  other. 

X  lever  therefore  dimini^bee  the  suflar  in  tho  urine  of  diabetes, 
because  by  clearing  tbe  blood  of  uric  acid  and  freeing  the  uapil- 
lariefl,  it  quickens  the  metabolism  thrr>ughout  tbe  body^  and  tip  goea 
urea  aa  a  result  of  this,  jiistp  as  we  have  i«een  that  it  goes  up 
when  tUs  bLxid  ia  cleared  oF  anc  acid  by  any  other  mcauH,  bence 
the  glycosuria  dimimshea  or  disappears,  capcctnlly  during  the  rising 
temperature  of  the  onset  of  the  fever,  because  the  combustion  of 
sugar  is  complete^  Sin:tilttrly  when  excess  of  urio  acid  in  thu  blood 
dimiuishes  the  metabolism  Uiroughout  tbo  body,  urea,  as  we  have 
seen,  goes  down  [ligB.  4<)  to  4^)  :  and  for  a  case  in  which  the 
febrile  state  "  in  some  unexplained  way  '^  prevented  glycoeurja,  sen 
Larbc^,   ma.  vol.   ii.,  p.   14o. 

Now  the  cfEcet  of  n  surgical  operation  on  the  metabolism  is 
practicaliy  the  same  021  that  oJ  a  fever.  1  was  much  struck  with 
tbJfl  some  years  ago,  when  I  chanced  to  ohtaiQ  for  another  invea- 
tigation  tbe  urine  of  a  wouian  for  oni?  or  two  days  before  und 
after  the  operation  of  abdominal  section.  The  rise  of  urea  after 
the  operation  was  enormoua,  reaching  twice  or  even  three  timea 
its  previous  height,  and  I  (explained  this  to  myself  by  suppceing 
that  there  was  very  active  metaboliam  at  the  seat  of  operation, 
and  that  the  patient  was  thus  planed  on  a  highly  narogenous 
diet    at   the    expense   of   her   own   ti»aes. 

£  bjive  unfortunately  mislaid  the  notea  of  this  cose,  and  cannot 
now  give  the  exact  figures;  but  Dr.  Young,  formerly  resident 
medical  officer  of  the  Royal  Hospilal  for  Children  and  Women, 
kindly  investigated  Bume  caft^s  for  me,  and  I  am  indebted  to  him 
for  tbe  following  notes  : — 
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E.  K.,  aged  47                     June    ti  264  grs.   urea. 

..7  -.124  ,. 

(Plastio  operatioQ  for  ventral  hen^ia.) 

„                       ..         June    8  ,,          ll^i^  ,t 

M                       -             »      9  ..         528  „ 

M    10  401 

.,    U  ..         322  H 

Sarali  H^,  aged  4l>.    Ovarian  Tumour. 

Before  operation     ..         151  gra.  urea. 

iBt  dav  alter  ,»        1^2         „ 

2tid  „     „        , 351 

3rd 188 

M.  H,,  aged  5G.     Ilio^femore  1  absceas. 

Before  opi;L'aliotL 232  gre.   tireu. 

Iflt  day  after  „        276 

3nd  „    ,.       , 452 

3rd  »,     .,        „         340 

In  each  of  these  caeea  the  urea  doubled  after  the  operation,  the 
greatest  eJEorotion  of  urea  takiiLg  placa  ou  the  aecond  da^  &tter 
it :  and  for  some  cases  in  which  the  effects  of  an  oporetion  were 
etilJ  more  marked,  sea  iMncet,   iS^-5,   vol.   i.,   p.   1413. 

Tben,  as  1  have  shown,  the  acidity  of  the  uhoe  riaoo  with 
the  urea,  and  urates  in  the  blood  and  urine  vnry  inversely  na  the 
acidity  ;  lience  u  Hurgical  o|teration,  which  i^aiisea  n  marked  rise  in 
urea,  will  nlcar  the  uralrCti  out  of  the  blood,  free  the  capillaries  and 
increase   the   metabolism, 

Probably  tbia  i»  tbo  explanation  of  the  ouratiTG  eficct  eome- 
timos  sucn  to  follow  inoieion  in  easM  of  abdominal  tubercle;  no 
doubt  we  get  h^ro  also,  as  In  other  operations,  a  marked  rise  of 
urea  ajxd  [hcrvanG  of  metabolism  And  coiuhustton,  and  tUiJt  i«  ju^t 
tha  effect  of  the  ordiuaiy  medioat  treatment  of  piilmmiary  tubercle 
by  fresh  air  and  eiccsa  of  food^  In  the  abdominal  tubercle  we 
get  the  iuoreo^ed  combustion  exikctly  at  the  focus  of  the  discoec, 
Ui  the  medical  tteatmeiLt  we  |^et  a  general  incruase  of  motaboliem 
and  combustion.  In  both  cases  the  result  is  inimical  to  the  bacilli, 
U  makes   mntlera  too  hot  for   theni,  c)t  burnn  them  up- 

T  will  now  aliio  give  a  figure  to  show  the  remarkable  way  in 
which,  in  a  caae  of  glycoauiia,  the  uric  acid  and  augar  Ructuate 
together. 

The  curves  arc  from  the  e^se  of  Rebecca  M.,  a^ed  45,  Hho  was 
QDdu    my    care    at    the    Metropolitan    Hoapital    in    188^,    luScriDg 
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from  enlargemBDt  of  the  Bpleen,  exoeoG  oi  white  cells  b.  the  blood, 
and   glycoflurift. 

r  havft  aluo  pointed  oat  (p,  7Q)  that  in  uflse?  where  the  aplonn 
is  enlarged,  there  is  ueaily  JLlwaiys  a  grebl  exocw  of  uno  &uld  m 
the  ariae,  and  others  have  pointed  out,  jnat  as  I  Bhonld  expect, 
that  it  is  in  etccsa  Ln  the  blood  in  these  oases,  and  I  notice  with 
interest  thu-t  Dr.  H.  A.  Hare  has  pubhshed  a  case  of  splenic 
anemia  complicated  by  diabetes  in  the  Jourwd  of  the  American 
Medical  Astociation,  December,    IB^9. 


Fio,   61,— OuftvBH  Off  Ekuuetiow   or  Uhio  Aoio  and  5coa&   ib    k  CAat  ok 

Qlyco&vria. 


It  follows,  thortilore,  that  this  ia  juat  the  oondition  oE^  tbinga 
in  whioh  wc  should  OKpcet  to  had  just  what  we  do  lind  in  thia 
C&&V — a  glycosuria  as  tha  result  of  thti  coUaemlftj  which  b  common 
in  suoh  oaseB. 

On  December  10  (fig.  (Si)  ws  see  that  htlo  a.c\d  and  sugar  %n 
both  high,  urea  and  acidity  low;  ou  the  17th  acoo  rlioa  ti  httle 
and  (koidtty  still  mor«,  ftod  with  this  thore  ia  a  laU  of  uiie  ftoid 
and  a  fall  of  sugar,  Thera  mnat  have  been  some  cause  depresaing 
tho  acidity  ou  the  ir^tb,  for  it  rLaws  on  the  ITtb  out  nf  pmporfiou 
to  the  rise  of  urea. 
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TalldTig  of  low  iLcidlly  reniinda  me  of  the  f&ct  □(  whicli  «e 
shall  spe  iDslJincinri  umong  my  caBca,  tliul  pHtienta  eu  fieri  ng  fpom 
diabetes  or  glycosuria,  oiw.a  say  t-hat  aJkalita,  such  an  the  bicjir^ 
bonat-eA  of  aodJum  or  potoasiuin,  do  thvai  hmm ;  JiJid  we  see  la 
Hub  (iguro  the  wny  in  which  they  do  it,  ntiinoly,  by  iaurejising 
the  colljcmiA,  and  in  thia  tigurt'  ihv  urju  i^dd  is  high  becaiiJ^e  the 
acidity-  is  low^  und  the  sugar  U  high  b^cuiu^e  the  uric  acid  U  high. 
So  that  Dot.  only  do  all  drugs^  fevers,  and  sufglcal  opeTfltione, 
whioli  diEDintAh  colla^mia,  do  good,  but  drugs  like  dkalles,  whith 
inccease  coUancia.  do  harm. 

Some  of  my  readers  will  probably  rruiark  that  alkaltca  arc 
otUn  oi  grout  use  in  diabetos,  aud  may  leduuc  the  sugar  very 
markedly. 

Now  I  hav^  mentioDed  in  previou:^  chnptera  lh«  i?Sf*t}ts  of  afka- 
Ilea  on  metiibolium  Id  health,  and  the.  way  in  which  ihey  increase 
urio  acid  and  dimimah  urea^  ia  it  to  be  duubti^  that  they  have 
the  aame  effect  in  diflease,  and  that  when  they  reduce  the  augar, 
DB  thoie  IB  no  doubt  they  may^  they  have  done  it  by  ictcrferiog 
with  the  digaation,  obsorption,  and  metaboliam  of  food,  and  hav« 
reduced  the  urea  quite  as  much,  or  even   more  than  the  sugar  ? 

And  in  what  I  ishftll  hdve  to  f*uy  presently  on  the  use  of 
salicylates  in  diabetes,  1  bhall  point  out  the  great  importance  of 
eatimuliug  the  urea  as  wall  as  the  eugar.  and  of  not  recording  tu 
u  curative  elTect  a  diminution  of  sugar  which  depends  en  an 
equivalant  diminution  ot  urea. 

But  to  ivtura  to  our  iignre ;  on  Deeembot  18th  the  patient  loot 
nix.  at  acid  nitro-bydrothlor,  dil.  tu~iu>  ^  ur^n  fell  a  kiltie  and 
liciiltty  also  djghtly,  and  would  no  doubt  have  fallen  more  but 
fof  the  aeid  taken;  unc  acid  aod  sugar  fnll  decidedly  aud  reach 
their  bwest   poinla. 

On  Uecembor  liJth  ahc  took  "Is,  of  the  dilute  acid  four  timoa  ; 
urea  rose  a  little,  ocidity  more  decidedly  aa  the  result  of  the  acid 
UVfln ;  nric  acid  and  flugar  both  rose  a.  MtiitK  though  uric  ai?id  bears 
muoh  the  ^ame  relation  to  urea  that  it  did  on  the  previous  day. 

On  the  2UtlL  the  patient  uguin  took  Tilt,  of  the  acid  four  Umca 
a  day ;  but  now  ahe  haa  aonie  dianha^a,  so  uiiea  falls  a  little 
Acidity  did  uot  rise;  uric  acid  toac,  but  sugar  remainud  about  the 
same  oa  on  the   J9tb< 

Thia  is  the  ouly  occasion  on  which  uric  acid  and  sugsr  did  oot 
move  in  the  aame  directiou,  aud  T  think  this  Is  due  to  tbere  bein^ 
on  aciiouut  of  llic  diarrbit>i,  a  lessened  iibaorption  of  food,  uid 
thorofortj.a  leadened  income  of  augar  fconiparc  previous  reoutrko 
on  tho  effoot  of  alkalies]. 
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On  tLa  2lHt  the  diurrhica  was  zttoppeil  hy  cieuns  uf  bifiiDUtli 
and  opium  uuxturc,  ftad  uiea  roac ;  but  jicidity  fuJ]  oa  the  result 
oi  leaving  oQ  the  acid  and  the  c^cct  of  thi^  Ularrhu^a  on  tha 
previous  daj-  Prababl)'  the  ar-idily  stqs  loaiJj  Inw  in  the  early  part 
of  this  day  (21et),  and  IhFh  allowori  of  the  large  urate  excretion 
which  we  tv*e  ;  bter  lo  the  dfiv^  aa  tht-  i^^tiilt  oi  tijp  opium,  it 
to&B  eh^rply,  and  tht;  halt^nco  of  the  two  Huut.uatioriA  reaulttd  ib 
on\y  a  idight  TaJ  of  auldlty  lu  the  whole  twccty-foLtr  boute.  I  coa- 
F^tontly  meet  with  fiuch  results  in  my  oim  cxpei  imentol  work  od 
exctetioD,  Actd  jjtatiy,  oq  th.Ls  day  ttcio  iu  a  gr«al  riao  ol  augar 
corresponding  fairly  well  with  the  riw  oi  uric  acid- 
Taking  the  whole  f^gure^  I  think  it  mast  be  acbnowledged  that 
the  ciirvea  of  urie  atid  and  augar  run  parallel  to  each  other  in  a 
remarkable  way,  und  miuie  of  my  otJier  c&a&s  to  be  given  prettontly 
accm  to  ehow  much  tbo  atmc  thing. 

1  here  Ihcrofaro  fluggufit  that  jUHt  a&  we  saw  iu  the  previous 
ohapter  albuimtiuria  and  Bright'^  disease  oiav  orif^oatc  in  a  lowering 
of  naet^boUaju  which  brings  about  helero-albuniinffimia,  albumin^ 
uria  and  ii^'phritl^.  hu  alau  bt  glyootiuria  or  diabetes  due  !u  a  mmilar 
lowering  of  metaholiam  which  liindera  the  tioal  combuBtion  i>f 
caibohydratea  and.  kaAing  tb^m  to  (;irculatr-  Jn  the  bloody  producer 
glyctemin* 

And  as  t  have  already  pointed  out  in  chapter  sui.,  one  and  the 
fiame  patient  may  have  to-day  albuminuria,  ^nd  to-morrow  glycois- 
urin,  or  vtre  versiL 

Thi?  lowered  metabolism  may  in  each  cui^e  be  due  to  urii^  atid, 
whii^h  bTinga  about  a  de^cient  capillaiy  circulation  in  all  the  great 
metabolic  tiflsuce;  its  evil  cffcuts  bting  no  doubt  citlier  inoraaacd 
or   diminished   by   ooncomitont  conditions. 

Wo  have  alraady  seen  in  previous  chftpter^i  that  the  quantity  ol 
uric  acid  iu  the  blood  controls  the  formation  and  pKcretion  of 
urea  and  the  preaence  or  ulftence  of  fatigue  under  exertion,  and 
probably  abo  the  Formattou  aa  well  ac  the  diatTtbudoa  ol  animal 
heat;  it  coatrohi,  in  a  word,  the  metaboh^m.  nutrition,  and  func- 
tion of  the  whole  body,  and  thua  accounts  in  the  most  sample 
munnar  Cor  a  wh^k  aerieA  of  pliysio logical  and  pathological 
seqnencao. 

In  l1ll8  connection  tliere  m  a  most  ipi.fr«sl.ing  note  Iu  tbi? 
epitome  of  the  BriiUh  Mrdkal  Ji?unta/,  ISlJo,  vol.  i..  p,  1^  on 
''Alimentary  Glyoosum  in  Lead  Colic"  Thia  liaa  reloronce  to  an 
article  by  iimaello  [Arcft.  OM.  dc  Med.,  UocomhiT,  IHVi),  in  wbi[jh 
it  is  pointed  out  that  the  liver  ia  implicated  in  lead  eotie  because 
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there  nra  modified  pigini>nt£  in  the  urioe,  a  subicteric  tint  in  tlve 
conjunttivfl  and  a  dtmintahBd  eicretioa  of  ure*.  Accordingly,  the 
rtUthnr  gave  from  l^t  to  30f(  grm.  of  syrup  a  day,  with  tlie  reflult 
o!  producing  glytioaurja  in  eteven  out  of  Lwcuty-otiP  caw^s  of  \e*d 
colic.  Th&  glycosurift  Huctufited  with  the  colic  and  geacr&Uy  die- 
appeared  with   i(. 

It  would  hj  diftfult  indeed  to  find  ftn  observfltion  more  inter- 
eatlTig  and  instru('ti\'e  than  that  above  i^vioted. 

The  fall  of  iiren  would  alone  be  sufficient  to  prove  that  there 
was  severe  collwmia  pteaeut,  even  iE  we  did  not  already  know  that 
in  lead  colic  there  is  alwaya  a  slow  high  tension  pulflir  ^nd  &I1  the 
other  si^^nfi  of  colli^mia  face  fig,  13  and  romarke  on  lead  colic)) 
and  if  we  did  not  aW  know  that  oolltemia  ia  iha  one  certain 
result  of  alt  colic  and  gostro- intestinal  npaet. 

And  the  rtwt  of  this  obaervfltion  bIiqwb  that  these  patients  were, 
during  thii  continuance  of  the  colic,  unable  to  hum  up  and  meta- 
bolite the  whole  of  thU  augar,  ao  that  aome  of  It  vae  eUminated 
in  tbe  urine;  but  aa  3oi>u  aa  the  colic  and  coUa^mia  departed,  thoir 
metabolism  was  again  otjual  to  the  task  and  the  glycosuria  ceafted- 

Tbe  fall  of  urea  showa  not  only  that  the  lirer  is  implicated 
LD  lead  colic,  but  i:har.  all  the  tissues  of  the  hndy  are  iniplicat'ed 
iiml  have  their  metabolism  hindered  and  their  cumhu^tioii  reduced 
by  the  all-pervading  collBemta,  and  eimikr  transient  glycosuria,  no 
doubt  aimilariy  cauacd,  ia  ecen  in  caeeB  of  atrangulntcd  h^niia  kc. 
{F,   Neugebttuer  in   Wieii.   Ktiti.    Wochenschrift,  September  10,  1806). 

The  altered  urinarv  pigments  and  the  Bubiet^ric  tint  of  the 
eoQJnnotivn  are  also  very  inr<^roftting,  but  point  rather,  t  ihiuk, 
to  iucrF^at^ed  blood  cbanges  and  destruction  of  cella,  which  19  aon 
to  take  place  hs  another  result  of  the  colliemia  (see  chapter  xil), 
than  to  any  special  implication  of  the  Krcr;  tbouj^h  no  doubt 
thiE  important  gland  \e  implicated  along  with  all  the  great  metn- 
bolie   tissues. 

And  thia  argument  receives,  1  think,  interesting  confirmation 
from  the  renearchtta  of  Dutournlei  and  others,  on  what  baa  been 
called  "  Bronzed  Diabetes,"  Sec  British  Medical  Joaraal.  Epitome, 
December  2S,  16^45.  p,  101.  where  it  ia  said  that  the  above-named 
author  ^'euggests  that  in  these  Gaees  there  is  a  decompoaitidD  of 
hremoglobin,  brought  about  by  some  aa  yet  nnfcncwn  cause,'* 
From  my  poiTit  of  view  the  cause  is  well  known,  and  the  aasocia- 
tion  dE  this  alight  hienioglobinEemla  witb  diabettis  is  completely 
explained  by  their  being,  &»  shown  in  this  and  the  previous  obnp- 
teta,  two  refiulta  of  one  an<i   the   same  cjiuae,   colla-mia. 
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Some  coees  whiclk  tt  is  interoAting  to  bear  m  mind  aloDg  with 
these  are  recorded  by  Professor  Oaler  in  the  British  Medkal 
Journal,  180S»  vol.  iL^  p.  W.i^,  in  a  paper  on  ''  Hypertrophio 
Cirrhosis  of  the  Liver  with  Eronring  of  the  Skin,  HiemoehromatOBifl/' 

In  one  of  these  there  were  numeroua  Bttacks  of  purpura  and 
urticaria,  on  t.he  nkin  of  the  legs;  in  Uie  other  there  wii.*  a  Ijiatory 
of  malam  lu  the  Tropics,  and  in  both  there  was  eninrgemcnt  of 
the  liver  and  aplcen  in  conjunction  with  (he  progreaflive  pigmenta- 
tion and  bronEing   of   the  skin. 

It  seemB  to  me  that  these  caseu  muAt  be  very  closely  related 
to  those  of  paroxysmal  haertioglobinuna  and  blackwaUr  fever  d\^- 
tv^s&tnl  ill  a  previoLm  uhapter,  and  after  uhat  }iaB  been  aaid  in 
thia  chapter  oa  the  relation  of  coogcation  of  the  liver  to  coltfcmia 
and  to  hlood  changes,  and  ao  to  the  cauaation  of  enLargemcnt  of 
li^^er,  apEccn,  and  glands  by  uric  neid  in  other  ohapterB,  there 
uead  bo  no  difBculty  in  explaiuing  thn  observed  a^oeiation  af 
such  important  blood  changes  with  enlargement  of  the  fiver  and 
fipleen.  »nd   with  ehronin  enjptiona  and  pigmentation   of  the  akin. 

It  followb  from  (bis  that  coUcemia  is  the  cenlrai  factor  in 
the  causation  of  diabetes  and  tbiit  clearing  the  blood  of  uric  acid 
wi\[  do  good,  while  increasing  the  amount  it  holds  in  solution  -will 
do  harm;  and  1  have  just  pointed  out  that  acide,  opium,  todide 
of  mercury,  and  other  drugs  which  clear  the  bicod  of  urio  aold 
are  useful,  also  that  fevers  and  siLigicMil  opnraiioEU,  which  have 
the  same  effect  on  urio  acid^  are  well  known  to  diminiaK  the 
output  (^  Bugar;  while  oa  the  otheT  baud  alkaliea,  which  increase 
the   uric   acid,  do   barm. 

Acids  and  opium  often  have  a  similar  good  effect  in  albumin- 
uria ;  and  a  fever  may  not  only,  aa  I  have  shown,  diminish  the 
dropsy,  but  also  reilucL!  the  total  output  of  albumen. 

Ilien  in  reiference  to  the  intcreatlng  i^aat^  u(  ccdic  above  men- 
tioned in  which  glycoautia  was  produced,  wo  have  seen  in  hg.  til 
thai  fiugar  foUowii  the  uric  acid,  rising  when  it  riecs.  and  falling 
when  it  falls;  and  it  ioUowa  from  thia  thai  other  things  ©quiil 
there  will  probably  be  n  krger  excretion  of  engar  in  the  morning 
houra  when  the  excretion  of  uric  acid  is  large,  and  a  amalfer  excre- 
tion  of  Augai  in  the  eve^nlug  houia  iu  whieU  tbe  cnlhumia  Lr  nlighi, 
the  bJood  granules  scanty  aud  the  excretion  of  uric  acid  relatively 
email;  and  1  see  in  an  intereeting  paper  by  Dr,  F.  Kraua,  jnn,.  uf 
Carlsbad,  of  which  he  kindly  sent  me  a  reprint,  Chut  this  has 
actually  been   observed   and   recorded. 

Hia  paper  has  the  title  "  NoFea  on  the   Variation  of  Glycosuria 
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in  DUbctice,''  and  it  apposed  is  the  Alhttwj  MedicaJ  Annah  of 

August,  imx 

In  thU  he  pointe  out  thfit  BeveraJ  obsery^rB  have  noted  that 
cflflps  of  diabetes  wbich  have  rfiachod  a  cerULin  umonot  of  tolerance 
for  carboliydrateH  abow  &  med^iirable  Hmount  of  gluiio^e  in  tbe 
unne  il  they  take  Ibc  smallest  amuuut  of  L'^rboliydrutea  for  break- 
fost,  although  tbf/  arc  able  to  a6aiiuilate  Jarj^e  quantities  pcifccUj 
if  tak4?a  later  in  tht;  day. 

He  ihvQ  r^^ords  two  caso^,  in  the  htst  ol  wbieh  JO  grnie.  uf 
bread  At  bronkfast  raua^  glycosuria,  while  four  tim^s  ibat  qiuLu- 
t!ty  hiXBT  In  the  day  did  not  do  so. 

In  tbe  stooEid  utse  30  grma.  of  bread  at  breakfast  productd 
glyeoaurian  but  he  could  take  120  grma.  in  tkc  day  without  glyco- 
suria if  given  ut  the  later  meala. 

Ho  uIbo  mantiom  a  case  recorded  by  NaucyiiT  u  diabetic  patient 
flged  28,  wbo  became  glyi^oauric  when  only  !>  gnns.  of  bread  were 
taken  at  breukfawt,  but  could  tjike  IftO  grms,  bread,  'iO  t<j  70  grnu^ 
potatoes  &nd  an   applo   lattr  in   tbe  day   without  glycosuria. 

The  explanaUon  givoa  by  Naunyn  wbtct  Dt,  Kraua  quotes  is 
"  that  in  the  empty  inteotinca  iLc  introduced  carbohydrate**  more 
(juickly  digest  and  ab^orbj  and  so  tbe  diabetic  Dtgaaism  is  smpplied 
with  more  sugar  at  once  than  it  oaD  asBimilnte," 

It  aeema  la  me  that  tbo^i^  who  havi?  regarded  diabei.ea  from 
any  anil  every  point,  uf  view  t*x(^ep(.  aa  a  lailure  of  tombustion. 
wbiob  it  really  is,  have  here  put  forward  an  explanation  of  tbe 
facta  obatrvcd  which  wilj  not  cover  them ;  for  wc  have  seen,  in 
the  laet  chapter  eBpouially  vrith  regard  to  my  reference  to  fig.  3, 
tb&t  tlie  me  of  uroa  which  follows  breaktaet  is  slower  and  less 
marked  than  that  after  the  latac  meals  of  the  dnj;  are  we  to  con- 
clude that  The  oarbobydralea  ate  mure  (juirkly  Jigefaled  und  meLa- 
boliaed  in  thv  moriuug,  while  the  albumens  on  the  contrary  are 
more  alowly  dealt  with  ? 

We  knew  why  tho  riec  of  urea  ia  alow  and  less  marked  aftef 
breakfiLSt;  it  lA  but  &  alngle  instance  of  the  universal  law  that 
urea  faUa  with  high  and  rising  uric  acid,  and  riatyi  with  low  and 
falling  uric  acid  ;  that  in  the  culWitua  uf  high  Line  acid,  uircuhi- 
tion,  digestion,  metabolism,  and  combuBtion  are  aII  sloned  down,  and 
neither  albumens,  carbohydratea  nor  fata  are  quickly  digested  or 
qoiekly   metahokacd. 

But  ve  have  Been  in  lig.  01  that  sugar  follows  uric  acid,  being 
high  when  it  ia  high  and  low  when  it  is  low.  fiod  in  this  respect 
it    exactly    follows    another    urinary    product   of    defective   vombua- 
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tf on— albumen.     This  nlso  is  high  when  uric  acid  ia  high  and  low 

when  it  is  low  ;  and  we  have  seen  in  the  previous  ohaptPT  th&t 
by  contrHlling  tlie  uric  acid  we  ogq  control  the  Etlbumeo,  and  that 
a&  wo  briQ^  down  tlie  Albumen  up  goes  the  product  of  its  £iial 
metabolism,   the  uroa, 

Album<»n  and  sugar  then  are  Ihe  mdicee  of  ineomplot?  com- 
hufltion,  and  thnr  w  the  reaaon  they  move  together  and  In  the 
opposite  direption  to  urea,  which  is  the  indRic  of  complete  com- 
bufitioiL 

But  AS  we  have  aeen  in  the  previouB  chapter,  aibamen  in 
Bright^a  disease  is  like  augar  iji  diabetes,  always  more  after  break- 
fast  in  the  mornla^  than  after  other  moak  later  in  the  day;  but 
if  this  ri^e  of  albumen  after  breakfast  is  due  to  increased  absorp- 
tion of  albumpTis  from  an  empty  digestive  canal  vhy  ia  it  thst 
uroa  13  lowest  at  that  timfi  and  riaea  It^da  than  after  other  meals, 
for.  as  a  rule,  and  as  1  have  shown  in  my  figuroa  in  "^  Diet  and 
Food/^  urea  is  the  index  of  digeatibility  and  of  ths  rapidity  of 
digestion  and  absorption,  so  that  wo  are  landed  in  a  contradiction  ¥ 

There  is  only  one  eyptanation  thai  will  relievE>  us  of  this  con- 
tradiction and  meet  nil  the  fncts  at  the  i:aflc ;  albumen  we  know 
IB  a  product  of  defective  combustion,  hence  it  risps  and  fiilh  with 
the  uric  acid  in  the  blood  and  urine,  and  ur^a  raovca  in  the 
oppoflite   direotion. 

Sugar  hears  exactly  the  same  relation  to  uric  acid  beoause  it  is 
also  a  product  of  defective  combuHtion  ;  are  we  to  believe  that  in 
the  absorption  of  a  food  like  bread  the  carbohydrates  are  tukon 
up  four  times  as  quickly  alter  breakfast  as  after  any  other  meal, 
while  the  albumens  which  surround  them  ere  not  only  not  taken 
up  more  fjuicklv  but  actually  more  slowly;  or  ore  we  to  heljevo 
thft  only  complete  explanation  of  all  the  factti,  that  Biigar  [#  hi^b 
in  the  morning  just  as  albumen  ia  hrgh  and  area  low,  becauue 
uric  acid  13  bigh.  and  beeaiisr  uric  acid  collEemia  oaus«e,  ae  we 
can  aleo  see  for  oureelves,  defective  capillary  circulation,  nutrition 
and  oombuetion  throughout  the  whole  body  in  the  morning  hours  ? 

Dr.  Kmu»  goen  on  (previous  reference) :  *'  A  similar  fact,  in  the 
contrary  sense,  ia  the  parndoxical  dimirujrion  of  glycoauriii  con- 
nected with  gaatro'intpeatinal  troubles  (von  Noorden]  where  with 
equal  amount*  oE  L;arl>ohydrat<^B  in  the  food  less  s-luooBe  appears  in 
the  urine,  the  result  of  diminished  digestion  and  dimirLished  nnd 
retarded   rssorption." 

I  have  jjuoted  the  passage  in  full,  but.  it  certainly  seema  to  me 
to   be   by   no   meana  a   similar   fact   but  one   ul   tlie   very   opposite 
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meaning  j  for  if,  a&  I  have  always  innieted  it  ehouM  be,  Mt^s.  i& 
CBtimiLted  along  with  augar  we  flha!]  a.t  once  aee  &a  importflnt 
difference  between  tb«  rh&  of  sugar  after  breakfaat  and  tlie  fall  of 
Bugttr  whioh  takes  place  in  conditiooH  of  diminialietl  absorptioo  of 
foods   from   gastro-intcatinal  disturbanoe   and   dyapcpwa. 

For,  0(3  1  have  over  ond  ovci  again  pomUd  out,  m  dlabt^tes  il 
wa.  irritate  the  stGinaoh  or  inteAtiue?,  or  allow  any  food  to  upftet 
them^  or  give  opium  wkich  diminisbes  appetite  and  the  taking  of 
fowl,  flugsr  and  urea  Fall  tojel/ier,  tliat  i*,  they  move  ia  the  s&m^. 
direction. 

But  we  have  seen  that  in  the  case  of  breakfast,  sugar  and  urea 
move  in  opposite  dtioetioas,  the  sugar  rise^  more  quickly  thui 
UBUfll  while  the  urea  rises  more  slowly  than  u«ual. 

It  !ii  clfiiir  then  tluit  the  rwe  of  sugoT  in  the  urine  after 
breakfast  ia  not  due  to  iucreacttni  absorption  of  a  agar  into  the 
bVfttcm  but  to  diminbhed  combLStioa  in  the  ayatem;  later  in  the 
day  with  four  to  twenty  times  the  amount  of  bread  taken,  the 
absorption  of  uarbohydratefi  i^  no  doubt  iai  larger  m  the  given 
time;  but  now  tha  ooll«mia  has  diminished,  the  eapilUry  reflui 
haA  qiiieki^neLl,  eirculaUon,  nutrition  und  oomhu^iiun  have  improved, 
the  Urea  of  life  bum  up  brightly,  nud  tlitre  ij4  no  sugar  left 
uncoukbuated,  no  glycEmia  and  no  glyiAauria. 

The  compIetenesB  of  the  para  lie  Uam  bctv-een  albuminuria  and 
glycoauria  hero  brought  out  will  not  cacape  notice^  and  ne  are  at 
oacfl  provided  with  an  index  ol  the  cause  of  their  fluctuations,  for 
changes  in  their  excroLion  wbioh  iire  due  to  defeotive  oombustion 
move  in  the  oppoail**  direction  to  urea,  while  thosft  which  are 
merely  due  to  differences  of  absorption  of  food  move  in  the  same 
direction  with  it, 

Dr,  Kraufl  goes  on  to  point  out  that  the  faete  above  mentioQed 
shew  the  importance  of  not  merely  regulating  diet  aa  to  quantity 
and  quality  but  also  in   reference  to  time  of  day. 

He  retnarkfl  that  it  hi  only  in  inLld  cuben  of  diabetes  that  such 
regular  fJuetuaUona  are  met  with ;  but  if  my  eKplanatinu  of  iLi- 
facta  i£  correct  the  iudioaticn  for  treatment  upplica  to  all  eaae«|  for 
in  0.11  probably  combusiion  is  at  itfi  worst  in  the  mocning  boun: 
but  in  bad  caai^s  thpre  is  more  uric  acid,  and  oollipraia  is  aeverr 
nearly  all  day,  so  that  changes  are  Iee«  evident  though  probably 
etdk  there. 

I  am  in^(^^eated  to  se*  oleo  that  KrchI  iCentrallf.  /'Vr  Ir^rtert 
Med.,  lh*Jly  No.  iO)  found  in  some  cxperimenCa  he  mnd«  on 
9tud«nta  at  Jena  that   live  had   glycociiria    out  of   fourteon   wbo 
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drank  b^r-  ui  the  monuag,  but   out  of  nineteen  -who   drank  it  in 
the  evening  only  one  had  gLjoosnria. 

Here  is  an  almoat  exact  reproduction  of  the  experiment  I  pro- 
poned ta  make  in  a  previous  chapter  with  a  TeRt  meal  of  alhnmens 
in  cases  of  defective  combuatioD   bordering  on  Brigkt^s  di.^enjsp. 

No  doubt  in  the  above  atuduots  the  capillary  reflux  would  have 
been  found  slower  and  the  blood  prceaurc  hifiher  in  the  five  who 
bad  glvfloeuria  th&a  in   the  nine  who   had   none. 

The  rceord  also  shows  that  torabualion  can  be  directiy  tested 
both  wirk  sugar  and  alhumf^n,  and  thus  the  direction  in  which  it 
Lfi  mofit  likely  to  frtil  can  be  predicted,  ho  that  prevention  may  bi^ 
improved  nud  miLde  iiiore  preciae.  And  in  patiente  with  alow 
capilbry  reflux  we  may  be  Me  lu  thb  way  to  tcU  aeverai  yeaw 
beforehand  whether  their  defective  combustion  will  eventually 
affect  the  albumens  or  the  eugars  oi  both ;  whili?  the  dofeetivA 
oombuHtinn  of  f^ta  da  fiommon  in  middle  Ufe  (wh?n  the  retention 
period  of  good  nutrition  '\n  coming  to  an  end.  and  the  collfeTiitH 
of  declining  life  ia  uat&biiahiag  itself,  see  p.  246)  apesku  foi  itaelf 
in  the   foim  oi   obesity. 

1  shall  now  go  on  to  show  tEint  ^ulievlaFe^  which  clear  the 
blcKHl  ot  urie  aeld  by  effetjting  its  t^iiminaliou  are  also  very  useful 
in.  glycoauriii  and  diabetes,  juttt  a^  we  have  seen  In  chapter  vlii. 
that  they  are  useful  in  preventing  eollitmia  and  fatigue;  for  a 
favourable  record  of  resulte  of  their  use  In  ^tycoduna  and  diabet^i^t 
see  paper  by  Dr.  E.  T,  Williamfion,  Brl/iah  Medical  Jourrtai,  1901 » 
vol.  i..  p.   7G0. 

blary  A.  D.,  aged  55,— An  oot-patient  at  the  Hoyal  Hospital  in 
January,  1888.  Complains  of  thirst  and  imIfltiDn  of  vulva.  Urine 
pale  amber,  1020;  ,3'2  per  cent,  f^ugur.  Alkalies  and  mjx  vumicit 
no  effect.  After  four  weeks  of  aalicylate.  uiiae  lOH,  with  no 
sugar.  Drinks  mucb  Icbh.  Sahoylate  left  oS,  Aod  in  two  weeks 
urine  1020  and  S  per  cent,  of  sugar,  and  agum  salicy^te  rcdueed 
it  to   JOll   and   no   sugar. 

Mrs.  C,  aged  4Ji,— May,  18S8.  Urine  lU33-104tl  and  containing 
5  per  ueat.  sugar.  Put  on  salicylate,  and  in  ?even  days*  time  the 
urine  vae  liXIo  aud  '2'b  per  cent,  &Ui|i;ar.  Trcalmi^ht  continubd,  and 
two  woeka  kter  urine  dark  nmber,  lU'lO,  and  only  '5  per  cent,  of 
flDf^ar.     Drinks  much  less. 

I  then  altered  her  diet;  lefTr  r>ff  the  exceca  of  meat  ahe  waft 
taking,  and  pill  her  on  milk,  fruit,  and  vegnable^,  and  so  long  n.k 
flhe  look  the  salicylate  these  did  uob  increfiee  the  sugar.  e?tcept  on 
one  occaaiou  when  it  reached   1'6  jfcr  coat,     ^he  found  that  pota- 
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to«a  were  wcrae  thfln  other  vegetableE,  and  produced  diareflia  (pro- 
bably from  the  larpc  nmount  of  alknli  they  contain  interfering  with 
the  at^tion  dE  the  aalicylate,  see  p.  i'-i).  She  attended  for  many 
months  ;  the  su^r  in  spite  of  the  above  diet  keeping  about  I  per 
cent. 

Her  hii^liaml  then  l^-ft  tlie  district  In  seansh  of  work,  but  a 
year  lat^r,  October,  186^1.  she  came  back  aaking  for  more  ol  the 
medicine  whieh  had  done  licr  so  muuh  good.  She  is  paJer,  and  kaa 
wasted  conaiderabh'  flince  laai  seen  in  1888,  Urine  is  now  K );m.J  : 
contflinfl  5'7  per  centn  of  sugar,  uraa  1-5  per  cent.,  and  uric  acid 
■llST.Ifi  p[*r  opnt,  uric  anirf  tj»  nrea  1—17.  urp*  to  Hugnr  1 — 3'8. 
A  large  excretion  oF  iirie  acid,  and  no  dowbt  ctill^mla  oontem- 
por&neouA  with  glycosuria.  PcurteBn  days  Later,  after  a  eourse  of 
aalicylutc,  the  urine  only  contained  -G   pc^^  cent,  of  sugar. 

November,  ISUO,  — Hotumed  aj^ain  after  considerable  abaonco, 
and  again  salie^lntes  reduced  her  sugar  in  a  week  to  2'5  per  cent. 
She  was,  however.  up*et  by  home  troubleB,  and  could  not  tnke  her 
medicine  or  attend  ri^euUriy- 

Fcbruary  lli.  IftlU,— Took  her  into  the  Royal  Hospital,  Waterloo 
Road,  No  dru^  except  a  little  dilute  phosphoric  acid,  a  little 
wX  volatile  for  feelings  of  '' wcaknesa  and  sinking"'  fpationt  pro- 
bably indulucB  in  alcohol  at  honiu  for  tbeso  feelings).  Urine  of 
twentv-four  hours  ^»yo  vc..  lOi^.  Sugar  7"l  p*r  cent.,  urea  IH  per 
cent.,  uric  acid  OfiT'iO  per  cent.  Uric  ar:id  to  urea  1 — 23.  Urea 
to  aujrar  1 — 44.    Total  augar  34  oz. 

Here  we  aee  very  clearly  what  1  believe  occura  in  all  caaes,  & 
progteaaive  increase  of  sugnr,  together  with  increasing  debility  aa 
time  goes  on. 

The  first  slackening  of  combust  ion  e  a  uses  eventually  debility, 
and  debility  of  thnt  moflt.  important  muscle,  the  heart,  causes  a 
constant  iucrea^e  in  the  defect  oE  combustion,  even  if  the  coliffimia 
doea  not  also   mcrcase. 

Here  wo  have,  just  an  we  have  already  seen  in  Bright'a  disease, 
n  vicious  circle,  defective  combustion^  heart  wcntneas,  tnercttsed 
defective  combustion,  bereosed  heart  weakneaa,  and  so  on,  steadily 
ilownward. 

Here  abo,  just  an  in  Drigbt^s  diaeaae,  the  onset  of  tlif  duc4u 
meana  probably  colhemia,  mtenaitied  by  beatt  weakness  or  fniluie : 
henoe  the  origin  of  diabetes  jnst  aa  of  Bright^a  di^eoee,  in  preg- 
nancy, associated  no  doubt  wiib  some  absolute  or  relative  heari 
failure  (see  caae  of  Jane  B.  lo  be  mentioned  lat^r) ;  hi^nri?  in 
diaU^tea  just  a»  iu   Brighl^s  disease   we   have  not  only  to  cluar  up 
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thtf  primary  eoUromia  but  have  also  to  save  and  fltrongthon  the 
heart  muoclc  by  every  rac^aa  in  our  power. 

On  Fobnmry  2G,  aftor  ten  dnye  on  eulicylatee,  urino  waa  1335 
DC.,  1054,  urea  15  per  cent.,  sugar  3'15  p«T  cent.  Urea  to  sugar 
1 — 24,  Total  sugar  16  az.  Salicylates  had  hp.re  re^iuced  the  total 
DUgar,  and  hod  abo  reduced  it  relatively  to  the  urea,  which  is 
perhapB  the  safest  guide   of  alJ, 

Sho  remabed  in  for  several  weeks,  during  wbioh  the  sugar  waa 
reduced  to  2  per  Gent,  or  leas,  M'tlh  the  relation  ol  urea  to  sugar 
1^1-2.  Patient,  however,  became  urtrtily,  diaiiatiafied  and  dia- 
ol>edient,  possibly  owing  tc  alcohol  and  stimulante  being  cut  ofT, 
and   touk  ber  diHcliarge. 

During  the  first  part  oi  her  time  in  Hoapital  she  was  men- 
struating, and  this  appeared  to  inoreaaa  the  feelings  of  sinking 
aod  fflintneas,  as  it  doabtlcpa  aleo  lowered  the  acidity,  produced 
increase  of  coll»mifi,  and  also  interfered  with  the  full  action  of 
the  HalicylateA. 

Henry  F-,  aged  54:,  NoTember,  1888. — "Glycoeuria  and  acute 
gout,"  under  the  care  of  8ir  Dyce  Duckworth,  who  very  kindly 
allowed  me  to   examine   the  urine. 

Urine  on  two  day«  without  trentment  gave  12000  and  1650  oc. 
Uric  acid  to  urea  1 — 48  and  I — 33.  Urpa  to  sugar  I — 6-2  and 
il— 5-9. 

There  was  here  a  minus  excretion  of  uric  auid  with  glycosuria, 
but  the  fact  that  the  relation  oa  the  twenty-four  hours  waa  1— 
48  and  1—33,  ia  no  proof  that  there  was  not  conaidcrflble  ooUffimia 
for  several   hours   daring  the   alkalino  tide  of  e&ch  day. 

After  three  days  on  sali^^ylate  the  total  sugar  was  less  by  200 
gr8.  thau  at  first,  and  the  relation  of  urea  to  sugar  waa  I — 4'a, 

But  the  patient  nae  now  up  and  free  from  hia  gout,  so  the 
examination  could  not  he  carried  further.  The  notes  of  tie  ca«e 
do  not  flay  whether  ho  had  the  glycosuria  along  with  the  acute 
gout  or  not.  He  continued  to  take  salicylate  for  some  time,  a« 
he  eatd  it  did  him  good  ;  but  he  also  indulged  freely  m  beer  and 
brandy,  and  tbia  latter  wnuld  no  doubt  aid  the  urio  acid  in  pro- 
ducing congestion  of  the   liver, 

Jane  B,,  aged  3J,  November,  1SB8. — CompUina  of  woakneAs 
ftiid  languor  J  drinks  all  day  long  and  passeiB  much  water,  eape- 
cially  during  lajit  two  months.  She  first  noticed  eTceaaivt  thirat 
about  eighteen  montbB  ago,  the  tune  oE  commencement  of  her  Inet 
pregutiauy.  Urine  palo  amber,  lOW,  urea  'G  pet  cent-,  t:ric  acid 
"02010  per  cent.,  augai  10  per  oent.  Uric  acid  to  urta  1 — 30| 
43 
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urea  to  sugar  I— IT.  &hc  woo  ^ven  eome  inatructions  aboat  diet 
and  put  on  alkalies  and  dux  vomica ^  Thea«  did  no  %QoA,  &nd 
at   the  end   of  a   week  t(uga.r   wa&   atill   10  pet  c«Qt, 

December  1.^ — She  was  put  on  sallcj'late,  and  told  to  try  and 
esttmate   amount  of   water  in  twenty-four  houTB. 

December  8.— Urine   1040  ;   sugar  'j   per  cent 

Decembor  16. — Fae^ed  twenty  pints  of  urine  yesterday  ;  thinks 
she  tiaa  pnssed  considerably  moTs  tban  this.  Urine  1042.  Sugar 
8  per  cent.     Urea  to  sugar  1 — 1:3. 

After  this  augur  fell  steadily  to  7  per  cent,  with  relation  to 
urea   1 — B'7,   and  ehe   be^an   to   gain  weight  and  get  more  colour. 

In  April,  ISSD.  during  my  abaence,  salicylate  waa  stopped,  and 
DU^  vomica  and  alkaUee  rcpoated  ;  the  miicture  mado  ber  norMf 
Bnd  she  lliiew  it  away  after  two  or  three  dos^s  (it  is  a  remark- 
aliLe  fact  that  nearly  all  the  pationts  with  glycosuria  or  diabetes 
isay  that  alkalies  make  them  woise  and  acids  make  them  feel 
better.     The   former   increase,   but  the   latter  diminish  coUreniia). 

She  did  not  come  again  till  AtiRUst  17,  when  ahe  wae  obvioualy 
worse — pale,  foeble  and  with  quiok  pulae.  Ho  urine  brought ; 
given  salicylate  again. 

August  24.  ISdU.^Belter  and  leas  thirat:  when  thirst  ia  great 
nothing  under  two  pintd  oE  water  in  any  uae.  Urine  to-day  1040, 
bugar  1\)  per  cent. 

In  Bcptembcr  urino  had  falken  to  hjn  pints  a  day^  cugar  ft  pec 
oent-T  and  ur^a  to  sugar  1 — 6  ;  and  at  the  end  of  this  month 
sugar  was  5'5  per  ef*nt„  nnd  urea  to  sugar   1 — 5  ij. 

Tn  October,  sugar  Q  per  cent,,  and  urea  to  sugar  1 — Q,  and  she 
got  on  ^o  well  that  she  refused  to  leave  her  children  and  corae 
into   hospitjih 

The  urine  waa  reduced  tc  k&a  than  ono-hall  of  the  original 
amount,  and  the  percentage  of  sugar  to  one-half  also,  so  that  the 
total  sogdi  woft  reduced  to  one-fourth  of  the  original  quunlity,  and 
the  relation  of  urea  to  sugar  aitered  from  1 — IT  to  I'— 5. 

She  improved  and  felt  better  in  every  way  while  tailing  Ibe 
aalieylatc,  and  while  the  suzar  waa  diminifhing  ahe  ateadilv  in- 
creased in  weight 

She  continued  to  attend  for  many  months  after  thifi,  nnd  so 
long  as  she  took  the  4B.!icy1ate  did  ui^ll.  1  fourtd  that  i:mu]l  do&^a 
of  morphine  increased  its  eSect^  and  gave  her  for  some  time  gr.  ( 
in  pill  three  timea  a  day.  By  this  means  sugar  waa  reduced  to 
4'5  per  cent.,  and  on  one  ooc-at^ion  to  '3'5  per  cent.  But  unfortu- 
nately,   in   tho    aprin;^   of    ISW   1heri>    nan    a   change ;   she    ugnija 
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bocamr^  preguacit.  and  thts  produced  a  connid arable  amount  of 
voiaifiag ;  this  interfered  with  the  taking  and  action  of  the  aali- 
uylate,  and  eho  want  rapidEj  down  hitl.  ^ho  fitill  obatmatolv 
refused  to  come  in^  and  soon  ceased  to  attend-  My  hiBt  note  is 
dated  October  7,  1690,  when  ah<>  was  much  weaker  and  worse,  anJ 
flalicylat^  bad  bi<H[i  Lift  of!  for  fionte  limi'  anil  blBmuth  amt  othei 
treatment  of  tymptoma  made  u&e  of.  As  sbe  rofuj^ed  to  come 
in,  in  ^pitc  of  al!  1  could  suy,  nothicg  more  could  be  done,  and 
1  fear  that  nhe  i^oon  diod. 

The  case,  however,  illustrat^B  well  the  power  of  salicylates  in 
what  no  one  probably  will  deny  was  severe  diabetea  ',  and  I  have 
DO  doubt  that  the  drug  prolonged  her  Ufe  by  at  leaat  two  yeara^ 
aa  when  I  fitat  saw  her  I  did  not  expect  her  to  Jivo  J*  month,  And 
but  for  her  unfortunately  again  becoming  pregnant  (which  ia  in 
itaelf  Bfrong  testimony  to  the  improvement  in  her  condition),  atill 
bfitter  rea»lt8  might  have  been  obtained. 

With  regard  to  this  patient's  bistGiy  atid  the  fact  that  ber 
diabetes  probably  originated  in  a  picgnancy,  we  have  s?ea  that 
in  h«t  last  pregnancy  ahc  had  ooneidcrabto  vomiting  ond  then  Rot 
maoh  worse,  and  I  think  it  ia  probable  that  in  her  former  p^g- 
onncy  there  was  vomiting  filso,  and  the  diabetes  thus  origimiled 
in  the  f^vere  eollo-mia  and  the  heart  failure  so  produced.  In  Chia 
case  almost  every  word  written  in  tbfi  last  ehapter  with  reguni  to 
thtt  causation  of  albuminuria  in  pregnancy  would  apply  equally 
well  to  the  causation  of  ttie  glycosuria  and  diabetes  ;  only  in  the 
one  caac  the  defective  oombustion  niTccted  the  stoichcs  and  eugars, 
in  the  otber  the  albumens,  and  in  some  intermediate  cases  as  we 
know  it  may  af[e(;t  both,  or  nuw  cjne  and  now  the  other  altern- 
utely.  T  think  it  is  not  too  much  to  aay  that  if  thu  patient  had 
had  normal  pregnancies  free  from  vomiting,  which  increased  both 
coilicmia  and  heart  failure*  the  might  have  been  alive  still  nnd 
poa«bly  nwer  have  hid  diabetes.  So  that  if  Bright'^  diseaae  ia 
oolliemia,  plus  cold,  plua  heart  failure,  diabetea  ia  alno  collaeroia 
plua  heart  failure,  both  theoe  coadiLionfi  tending,  a^  we  have  seen, 
to  prmliicA  congestion  of  the  liver,  the  chief  pathological  change 
met  vritb  in  diabebea. 

Another  case  is  that  of  Winifred  H-  F-,  aged  8  years,  wlio  was 
admitted  under  my  care  at  the  Koyal  HoHpital  for  Children  and 
Women,   January   22,    I8'J1. 

CompUined  of  thiist  and  nootumal  uilnatioQ;  pole,  wasted; 
weight  3  Bt.  5  lb,     Some  increase  of  liver  dalncsH,  and  confltipation. 

Urine  2330  co.  pale  amber,  JO-tO.    Sugar  &^o  per  cent.,  urio  acid 


67G 


UKJC    ACID — CBAPTEK    SIV 


to  oreBi  I — 33.  (No  cxcqss  of  aric  acM  [?]  due  to  pboapKoric  acid 
given  as  0.  drirLic.]  Urajt  to  augar  1 — 5fi,  urea  piir  lb.  10^5  gn. 
She  was  pul  on  diet ;   ao  diugb  except  a  little  dU.  phoapLoriu  auul. 

Tlie  eu,a;ar  fell  to  5  p«r  cent,  aod  then  to  4~1  por  cent.,  but 
urea  fall  vnry  coDsLdonLbly  alao^  Jiod  on  JTcbrLmry  !^  it  wiie  only 
4'(i  grs.  to  lb.  Diet  bore  was  int^rioring  serioualy  with  DUtrilion. 
and  though  augor  fall,  urea  lell  more ;  very  different  from  what  had 
cMicurrvd  in  the  previous  coag  wrth  aalicylate  (eee  alao  previouH 
rcmarka  on  relative   movi.'meut»  o£  urcu  and  DUgat). 

She  VELB  girou  fiomc  ulicyiatc,  but  it  imJottuiL&tcly  upset  the 
stomach  and  made  the  foilurv  of  uutritioa  creator;  sugar  and  uri^a 
berth.  falLug  considcrahlyH  Her  pul^e  on  several  occasions  woa 
relatively  alow,  shoved  oDnaiderable  high  tension  and  ocoaaioDal 
inte  nil  i  unions. 

The  aalicybito  vas  tbereFore  Btopp^,  ^nd  ahe  vf&a  given  two 
pints  of  mill;  and  some  brandy.  She  had  previously  huen  takixti^ 
iood  (diabetic  diet)  badly  :  but  she  KkM  the  milk  end  began  to 
improve  on  jt^  and  urea  and  sugar  both  increaaed, 

February  12.-^When  urea  got  back  to  9  or  10  grs,  p^r  lb.  and 
BUgar  to  5  per  cent,  sahcylato  vins  again  given  in  am  nil,  ftlowly 
incicafling  doses,  Both  urea  and  sugar,  however,  continued  to 
incieaso,  though  on  February  18  urea  woa  to  sugar  1 — 3'^,  and  on 
The  lyth  1  -3,  and  ou  tbc  21bI   1  to  2'9,  and  on  t;4th   I  to  2^:i 

Salicj'lates  now  apparently  caused  somo  dy>jpepBiii  and  diarrb<Ba 
and  all  drugfl  were  therefore  stopped,  and  on  February  28  urea 
was  tQ  eugar  l^^I'i't,  It  looked,  thi;rcfore,  as  if  tbc  aalicylate  hod 
had  some  effect  in  leaBcniag  the  fiugar  relatively   to  the  urea, 

March  2.— Slight  nee  of  temperature,  and  eugar  fell  ia  oouae- 
quence,   tho  urea  relation  being   1 — 2'2. 

Salicylate  was  begun  again,  gr.  viL  four  times  a  day,  but  agnin 
diarrbu:^  followed  its  use  and  somu  tr,  opli  wa6  given. 

March  4. — Urea  to  su^ar  1 — 31  ;  sahcykte  had  not  begun  to 
aat. 

March  5. — I — 3. 

March  7.— 1— 2'3. 

March  )3. — Opium  stopped.  Given  codeina  gr.  }  three  times  a 
day,  and  ealicylatc  gr,  s,  four  times  a  day,  uiea  to  sugar  1 — 2"2, 

Maroh  18.— Rather  rnore  louguid.  Codeine  stopped  and  liq, 
morph-   hydroch,   TTtx.  given  four  times  a  day  vrith  the  saliuylattf. 

Mareh  3fi, — Going  on  much  the  same,  but  there  h  of^oaaionally 
some  vomiting,  nod  the  diarrhita  has  rot  complot^fly  ceated,  TJTen 
to   sugar    I— 2'2.     Total   urea   730   gra.   or   23   gn.    per  lb.     Sh«    is 
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now  takmg  a  cocBiderablc  qu&ntity  of  milk  and  is  not  kept  on 
■triot  diabetic  dkt.  as  it  was  lound  that  ahe  took  thiH  badly,  urea 
dlTniaishM,  aad  'ttm  got  into  a  lethfirgic  condition,  which  disap- 
peared as  the   diet  was  improTal. 

March  37. — Some  diarrhfea  again,  ho  salicylate  and  morphine 
btopped. 

Marrh  31. — No  diflrrhcca  or  vomiting;  given  codcina  gr.  J  three 
timoa  a  day. 

April  4, — Ol  codelna  :  f^mperature  raised  to  101*,  Takes  badly 
and  ha8  some  nnuppa  :  urea  to  sugar  1 — 5-ri  (f^ffect  of  fpvpr),  but 
urpa  bafl  fullrn   tjj  C40   gra-,   Ifi   grs.   per  pound, 

April  G. — 'Kot  HO  well ;  very  drowsy,  especially  in  the  morning 
after  breakfast,  when  she  falLi  osiccp  and  rioes  not  wake  for  several 
koura.  Takes  badly,  aomo  nausoa.  All  drags  stopped,  milk  in- 
cr«afled  to  three  pint*,  brandy  3  ot, 

April  9. — Better  and  brighter  much  ;  taken  bettjir,  but  iirinc 
has  incTE^aatKl  in  ijuantJty  and  spenific  ^fivity.  Aalir;ylatti  and 
morphine   mixture   rep  eat  ed- 

8bc  died  on  April  19  (while  I  was  away  for  a  holiday)  with 
Home  symptoms  of  diphtheria,  and  soother  child  in  tho  ward  had 
a  auspicious  tbroAt   and  was  isolated. 

PermisHLon  for  a  post-mfyrtem  examination  oonld  not  be  obtained 
BO  the  exact  nature  of  th<^  VAst*  rpmains  In  doubt.  There  waa  no 
optic  neoritis,  and  sLicb  yomiting  as  occurred  oeemed  to  he  the 
leaolt  of  drugs  rather  than  of  any  central  oauso.  The  only  phy^Lcnl 
Bign  was  a  moderately  well  marked  increase  ol  liver  dulness. 

Ae  to  drugs,  the  salicylates  on  several  occasions  reduced  the 
sugar  relatively  to  the  urea,  and  that  without  in  any  way  roduo- 
ing  the  urea. 

The  codeina  dimiiuflbed  both  area  and  sugar  (i,*.,  it  diminished 
tppetatc,  digestion  and  absorption] ;  but  the  saheylatG  diminished 
the  sugar  relalivoly  to  tho  urea  {i.e.,  it  increased  the  combus- 
tiou)'     Un  OQO  occasion  the  cod^lna  flppenred  to  cause  drowsiness. 

Diabetic  diet  wa4  an  absolute  failure,  cauAitig  a  great  fall  of 
urea  and  producing  a  lethargic  condition  which  would  no  doubt 
Itave  been  fatal  if  (hi*  diet  had  iiot  been  improved  ;  poaaibly  diet 
begun  too  fluddonly,  Thiis  is  in  coniplote  oo<iord  with  the 
ration  of  Hirachfcid  {Deutsck.  Med.  Wcc/t..  June  ^7.  18i^) 
that  inanition  ta  the  cause  of  the  coma  in  diabet'ej  ;  and  my  own 
obsprvation  decidedly  leads  me  to  agree  with  him,  for  X  have  in 
tevernl  other  leases  noted  the  approach  ol  8ueh  conditions  akmg 
vrith  a  marked  fall  in  urea,  and  if  I  could  run  up  the  aroa.  as 
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above,  by  increasing  tho  milk  I  appoarod  to  ht  Me  to  ward  ofi 
the  coma.  It  has  also  hoen  pointed  out  bv  Maute)  {Btdl.  6en^  df 
Th^apeur^ify  18U7)  that  milk  diet  wards  ofl  both  the  gangrene 
And  coma  of  diubeteH,  Jn  mich  nafi^fi  it  k  obviaudly  of  lb«  grnatast 
import&ncc  to  Diamine  thi.*  urea  ;  anything  iKat  InteHetes  vrith  the 
taking  sad  digestion  of  food  vvill  reduce  both  eugar  and  urea,  but 
this  is  Dot  a  uumtlvo  notion.  Sabcylato  reduced  tlxo  tn^nr  rela- 
tively to  the  urea,  and  tlie  child  fidJy  hi?ld  her  own  vhLIe  taking 
it.  Unfortunately,  however,  it  appeort-d  to  produce  some  nauaea 
and  diarrbo^a. 

1  fihall  aJno  givi^  thc^  notcB  of  a  caac  in  which  Balicylat<!€  given 
aloog  with  smell  doaca  oE  calomel  evontunllj  acted  well,  though  ut 
tirat  thoy  appeared  to  fnil. 

W.  H-j  aged  36,  Admitted  under  my  care  in  tho  Molropolitsn 
Hospital,  Januftry  It*,  I8^)'i,  Complains  of  tncreuee  of  appetite  one 
month   and  increosB   of  thirat   two  wenkfi, 

Hij4  father  ]&  alive  and  well,  but  suffcra  from  lumbago  and 
pilce   oGcafiionally, 

His  mother  has  "  rheumatica "  in  the  bnods.  He  has  five 
HiflloFB,  who  are  well. 

Patient  has  nut  had  any   levera,  not  even  the  iuiluenw. 

Hia  tongue  ia  slightly  red  at  the  tip  and  edges,  but  not  BpeciftUy 
dean. 

His  bowels  are  oonatipatod. 

There  ore  no  phy^al  signs, 

January  19.— Weight,  92  lb,  10  oz.  Put  on  a  modified  diet, 
glut^in  broad.  Mdk  2  pints,  and  imperial  driuk  without  sugar.  No 
potatoes,  bread  or  eugar, 

January  33. — Urine,  74  os. ;  ap.  gr.  lOJj.  Acid.  No  albumen. 
Sugar,  ^-1  %  =  lOiiy  RTB.  ;  urea,  '2-A  %  =  SlU  ps.  ;  rolnlion,  1—1.2- 

Janunry    24, — Bowels    opened    by    mist,    sennio    co.     Thirst 
rather  lej«*. 

January  28- — Sodil  eallcy.  gr.  xv..  with  aq.  menth.  p^p-i  given 
every  uis  hours.     Weight,   103  lb. 

February  h-Urino,  56  oa.  ;  ap.  gr.  1036;  eugnr,  3'1  %  ^  830 
gra. ;   urea,  2-6  =  696  grs. ;  relation,   1— ML 

Ttie  salicylate  appears  to  cause  some  nausea,  and  he  is  not 
taking  his  food  bo  weU.     Try   to  take  the  aalicylate   in  powder 

February  4, — Urine.  56  0Z>  ;  sugar,  1'4  %  =  5<Jl  grs,  ;  unro* 
2-4%  =  620  grs.;  relation,  1— 0-58,     Weight,   103  lb,  8  ob. 

Appetite  still  bftd,  so  aaUoylato  waa  stopped  and  iodide  of 
Aodiom  gr.  vii.,  given  in  place  of  it  three  lim^  a  day. 
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Here  wc  eoa  again  that  the  sugar  hoa  fallen  greatly  down  to 
almost  one-third  of  the  omount  on  Junuary  22,  but  urea  boa  alao 
fallen  by  &b  much  oa  Ui)0  gminfi,  nnd  wo  know  that  this  wafi  due 
to  deficient  inootnc  of  food  from  nausea  and  Iobs  of  appetite,  and 
rf  VIP  add,  say,  200  gra.  to  tbe  sugar  on  thiit  account,  the  reUtion 
wouM  come  out  nearly  1 — 1,  or  close  to  what  it  was  on  February  1. 

February  8> — Urine,  98  oz.  ;  urea,  21  %  —  350  gra,  ;  sugar, 
2"0  ^^  1>05  gra.  ;  relation,  1— 0"S*G.     lodido  inorcaBcd  to  gr.   y. 

Febfuary  iO.— Urine,  80  oa.  ]  urea,  2-4  %  =  837  gra.  ;  sugar, 
3'l%  =  ]l+5  gTB. ;  relation,   1—1-2.     Weight,  103  lb,  8  oi. 

February  14. — Iodide  left  oS,  and  salicylate  again  given  in 
different  form, 

February  15.— Urine,  00  oz.  ;  urea,  2'4%  =  997  gra.  ;  eugar, 
3'3%^IJ72  gra.;  relation,   1— 1'3. 

Febniary  18-^Urine,  U*  oa.,  ap,  gr.  10:J7 ;  urea.  3-7  %  ^  tl3(J 
grs.  ;  flugar,  2-6  %  =  108S  grs, ;   relation.   1— -60.     Weight,    105   lb- 

February  22.-^UEine,  8G  ol.,  ap.  gr.  10;U  ;  urea,  2-3%=  013 
gre- i  aogar,  2"5%  =  093  gre. ;  rcbtion,  I— 1  (nearly), 

February  25.— Ucinc,  102  oi.,  ep.  gr.  lOSti ;  urea,  2-3  %  = 
1082  gw, ;  BUgar,  2-B  %  =  13155  gra, ;  relation,  1—1-2,  Weight, 
lOti   Lb. 

Here,  again,  though  the  salicykte  at  firnt  reduced  the  sugar 
relatively  to  urea,  the  iinprovemeDt  was  nut  nLaintuined. 

Liq.  morpb.  hydrochlor,  nixii  waa  added  to  each  doee  of  the 
mi^cture. 

March  1.— Urine,  ll>  ca. ;  urea,  :i'7  %  —  B72  grs, ;  sugar,  1"2  % 
=  254  grs, ;  relation,  1— '44.     Weight,  106  lb-  4  07. 

Here  again  a  great  diminution  of  sugar,  but  uIao  u  great  Fall 
of  urea,  and  no  doubt  the  salicykte  and  the  nLor|ihinc  upset  appe- 
tite and  digestion  and  acocuntcd  for  thifi. 

March  8.— Urine,  71  0£.,  sp.  pr.  1^32;  ure*,  2-0%  =  710  grs.^ 
augar,   2-0  %  =  710  gra.;   relation,   I— I- 

SUrcJi  10.— Urine,  73  oe.,  sp,  gr,  1024 ;  urea,  2'2  %  =  791 
gri, ;  augar,  ■8%  =  2S7  grt. ;  relation,  1— .Ifi.  Weight,  lOfl  lb. 
a  OE. 

Here  is  eome  improvenient,  dnd,  as  urea  ie  Hmog,  it  ta  probably 
due  to  the  drugs. 

MaroJi  J4-— Urine.  1J4  o*-,  «p,  gT.  lU25 ;  oreft,  3"7  %  =  797 
gra.,  BUgar,  -5%==  H7  gfH, ;  relation,  1 — '19,  Allowed  a  small  bit 
of  roasted  bread  twice  a  day. 

March  17.— Urine.  70  ob.,    »p.  gr.   1023;   Ufoa.  2i  %  ^=  77li 


ceo 


ITBIC   ACIC CBAPTSS  XIV 


■5  %  ^  101 


gra. ;  rtlfttion. 


area,  3  5  %  =^  822  g«, ; 


gtH.;    Kugar,   -75  %=^34!   gn. ;    ralalion,   1— -3.      Woi^l,   107   lb. 
4  CI. 

March  ^4.-  Weight,  !08  lb.  8  02. 

Hftrch  29,— Uriofi.  74  w.,  ep.  gr.  lOJS;  uresi,  'J'l  %  ~  751 
gn. ;  vugnr,  3'3  %  ^^  1127  gm, ;    relntion,  1 — 1"5. 

To^t  was  left  off  aiui  liquor  pancreaticus  given,  also  cnlomvl 
gr,    I  twice  daily. 

April  I,— Urine,  f/l  oz.  :  urea.  2'7  %  ^  773  grs. ;  sugar,  2'5  % 
—  716  gre. ;  rcJatioo,   I— "D  j  weight,   10$  lb. 

April  11. — Has  had  A^oiuitiog  in  the  moroing  woas  6th.    Urim 
W  01.  ;   urea,  3"5  %  -  _  TH  grs.  ;   sugar, 
1—14. 

April  14.— Weight.  108  lb. 

April  19.— Urine,  54  oe.,  sp.  gr.  1026 
BUgar,  '7  %  —  174  grs.;  relation,  1 — -SI, 

April  22.— H08  hnd  aome  pain  in  coTmection  with  the  aao  oi  ft 
fomoral  hemiu  ;  but  thia  has  now  beea  relieved  by  rest  and  ic* 
locally.  Urme,  52  at.,  sp.  gr.  1021  ;  urea,  2'1  %  ^=^  508  grt,  ; 
sugar.    15  %  =  20  gra.  i  relation,  1— '03. 

April  2G>— Urino,  44  on.,  high  colour,  sp.  gr.  1030;  ure», 
3*8  %^ail  gra.;  sugar,  "d  %=  81  gra,  ;  rclatioo,  1  — "1  ;  weight 
104   lb.   12  at. ;   given  olaret,  ok.   U. 

April  20,— Urine.  ti4  ot,,  sp,  gr,  lOlS*;  urea,  2  %  =  B91  gra.; 
sugar,  'I   %  1=  5fi  gn.  ^  relation,   1 — "09. 

Ma,v  :),— Uriut*,  :18  oc.  ap.  gr.  1030  ;  uraa,  3-4  %  ^  695  gra. ; 
Bii^ar.   -03  %  =  ?  nH. 

Ucn^  BUgnr  h  reduced  to  nil.  though  uroa  m  &a  high  as  at  last 
nota.     Toast   allowed   again. 

le  still  on  waltcylato,   morphine^  calomel,  and  liq,  panoreaticna. 

May  6.— Urine,  48  oE.,  sp.  gr.  1029;  urea,  :i-9  %  =  708  gre.  ; 
sugar,  none;  weight-  104  lb.;  liq.  pancreaticua  left  off. 

May   10.— Quantity  and  sp.  gr.   us  aL  laal  noto  ^  villi  d(j   ^ugar. 

Moy   13.— Weight   10<>  lb. 

Mny  I'l^^As  «upar  coDtinuod  to  bi^  abeent  and  he  vas  going 
on  well  h&  wjia  allowwl  to  go  out,  taking  the  sfLlieykte  mixture 
ft&d  enlomvl  with  him. 

Aiigiwt.^ kHeMt\t*  ut  the  boj^pitnl  every  few  veeks  Jind  cooiinuoe 
the  mixfurR  and  the  calomel  powders.  Sugju  remains  absent,  aail 
be  i»  quite  holding  bia  own. 

[  tlimh  the  credit  of  this  improi^tToent  rom.tins  with  the  saticy- 
Ulc  and  eidomol  ;  the  liq.  puimrtutious  appeared  to  have  no  ef!oi]t 
ntuktfver;  th«  ulieytnte  and  morphine  also  appeared  to  uocount 
tor  An   impTDVemnnt   in   Matrh. 
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Aa  meiitioti«l  in  a  previona  case,  morphlae  helps  the  action  of 
a  BfJicylate,  and  I  believe  that  it  may  do  this  by  keeping  up  the 
acidity,  and  preveptinj;  any  of  the  uriu  auid,  wbich  ealicylotea 
bring  through  the  blood,  from  getting  into  combination  with  An 
alkali,  becHuw  it  ta  the  combination  of  uric  acid  with  an  alkali 
which  aScots  the  circulation  and  does  oil  tbe  harm  to  tlie  com- 
buetion. 

And  my  object  in  Riving  colomel  was  just  the  aamc.  namaly, 
to  keep  the  blood  clear  of  uric  aoid  oombiaed  V'jth  an  alkali;  and 
ealomel  does  this  by  directly  combining  with  the  uric  acid  (aee  p. 
61(),  and  it  appears  from  tbe  reaiilts  in  tbia  caae  that  it  helpa  the 
aotion  of  the  aallcylate  more  than  the  morphine  does,  poaeibly 
beoauBe  ita  effects  are  independent  of  acidity  ;  and  under  certain 
conditjone  tbe  morphino  may  not  be  able  to  raise  the  acidity  (see 
p.  60), 

CoDJiidering  that  in  tbia  caae  there  was  only  31  per  cent,  of 
BUgJir  to  begin  with  (though,  by  the  way,  this  was  on  diet),  T 
should  have  c^pi!cted  a  more  decisive  result  with  salicylatefi  alone  ; 
but  their  partial  Failure  was,  I  think,  largely  due  to  their  being 
taken  badly  and  producbg  nausea;  when  they  do  this  they  are 
no  use  in  arty  case,  'Ihey  arc  alao  no  uae  when  there  lb  nanaea 
or  vomiting  from  other  causes  (flee  case  of  Jane  B.).  I  behave 
becauBH  there  is  then  so  much  alkali  in  the  blood,  that  a  good 
deal  of  the  uric  acid  is  aiire  to  combine  with  it. 

Still,  1  consider  that  gireo  along  with  acida  or  amall  doses  of 
morphine  or  calomel,  the  salicylates  are  t^e  most  useful  drugs  we 
possofifl  for  the  treatment  of  theao  troubloG^  and  they  act  by  ehmi- 
nnting  urie  acid,  and  bo  clearing  the  blood  of  it.  I  have  often 
seen  the  sugar  greatly  reduced  by  opium  or  codeine,  but  they  have 
also  appeared  to  me  to  riiduce  ureu  very  cooaiderably  at  the  same 
time,  while  with  the  beat  action  of  the  salicyhites  urea  rises, 

Frorichfl  oays  that  salicylates  reduce  sugar  by  interfering  with 
digestion,  but  in  several  o[  my  cuaea  salicylates  not  only  greatly 
reduced  the  sugar  without  reducing  urea,  but  the  patients  steadily 
gained   weight   while   taking  them- 

In  my  paper  oD  the  use  of  salicylates  iu  diabetes  I  mentioned 
that  two  caaea  had  been  reported  as  cured  by  them,  and  since  my 
paper  1  have  heard  from  others  wto  have  followed  up  my  suggoa- 
tioQft  and  ueed  them  with  great  benefit  {see  Dr.  Maoael  Syropflon, 
Pr^etifiojifTj  August,  18bH) ;  and  Dr.  Brooks,  rf  Lincoln,  read  a 
paper  before  the  Lincoln  Medical  Society  in  181)]  On  tins  Use  of 
BaUoylatee  in  Diabetes. 
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To  illustTAte  the  poaaible  rektioiuLip  between  diabet^e  and  tht^ 
uric  ucid  teadAche,  I  will  now  give  a  lew  notes  of  the  case  of 
BdJth  R,,  aged  2^3,  singlp,  admitted  into  the  Royal  Hoapiul  Tor 
Children  and  Women  in  O^itober,  18^7-  She  complained  of  loss  of 
weight  for  mtic  montha-  Abdominal  pain  and  absence  of  mcn- 
atniution  for  three  montba.  She  la  the  youogeat  ol  tbrce,  having 
two  brothers  older.  Her  lather  died  of  phthiaia  at  ths  age  of  47". 
Her  mother  ia  aljve,  but  h&a  alwaj'e  suffered  from  bilious  heed- 
ache-  The  patient  heraelf  has  been  subjeet  to  biliouii  attacks  with 
headache  every  three  weeks  fiince  thildhood.  Her  tongue  b  red  and 
olean,  Pulac  faflt,  G^\  The  second  aouod  of  the  heart  ia  loud  at 
Che  tight  boise,  but  at  that  time  I  had  no  means  of  fteeurateJy 
eatimating  capiilaiy  circulation  and  blood  preHsure,  The  abdomen 
was  slightly  distended  and  tender  all  over  ;  thirc  wiis  snme  little 
pain  m  the  left  inguiiml  region.  Tlie  liver  dulne&s  wus  full  laige 
but  ite  edge  vftia  not  felt.  Urine  on  adaueaicn,  lOiO,  passes  from 
80  to   100  oz.   per  day,  containing  7  to  8  %  of  sugar, 

Unforturiately  she  was  only  in  hospital  for  a  Hhort  time,  during 
which  ehe  was  gradually  got  on  to  diabetic  diet^  and  juat  aa  we 
were  goin^  to  watch  her  carpfally  with  a  view  to  testing  the 
ot^tion  of  drugs  ahe  went  out,  as  ber  family  had  left  London  for 
the  North  of  England  and  she  wished  to  follow- 

I  give  the  oaae  merely  fur  the  history,  and  I  may  say  that  1 
have  bad  another  j-imiUr  cusc  in  private,  m  which  a  liJelon^ 
migraine  was  followed,  Uter  in  life  than  in  the  above  caw,  by 
dinbeteH. 

A  more  recent  ca^e  of  the  fiame  sequence  ia  that  ot  M.  B., 
female*  aged  57.  sent  to  me  by  Dr.  Monro-Gricr,  of  Uevagis^ey, 
Fulao  Bi ;  capillary  reflux  8 ;  blood  prcsautc  150.  Subject  to 
sick  headaches  all  her  life.  Has  had  several  attacba  of  vertigo 
and  one  attack  of  temporary  coma.  Has  boih  gout  and  Tbeuma- 
tlsm  in  her  family,  and  her  mother  drpd  of  gall-stone.  Urine  1028, 
pale  aniber,  minute  trace  of  albumen^  and  Eugar  0%,  Urine  GO — 
8U  OK.   pex  diem.     Highest  ep.  gr.   observed,   1035. 

Israel  W.,  aged  ^1,  admitted  into  the  Metropolitan  Hospital 
in  April.  ISU8.  Ho  made  the  ufiual  complaints  of  thirat  and  lo«s 
of  weight,  and  had  no  prominent  phy steal  signs  in  bead,  cheat, 
or  abdomen.  His  weight  on  admit^sion  was  T  at.  II  lb,  8  oa. 
Urine  was  from  80 — lOll  oz.  in  twenty 'four  buuis,  sp.  gr.  I04!f. 
and  contained  £rom  35 — iO  gra.   of  sjgar  to  the  ounce, 

Hifi  capillary  circulation  was  sIoWh  his  blood  pressure  high,  and 
his   left   radial   artery    meaflured   with   Olivers   artcriomoter    TS  to 
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14  mm.  The  tiret  sound  of  the  heart  was  long,  aud  ibe  second 
fiound  loud  at  tbe  husG  and  apex,  the  ordinAjy  signs  of  rather 
Kigh  blood  preaeurc,  and  tlie  alcove  arterial  meaHuremcat  is  large, 
relatively^  ad  the  patient   \s  a  amall   man. 

He  was  put  on  to  diiibctic  diet,  find  posaibly  the  change  waa 
made  too  Buddcnly,  as  be  lost  weight  considerably,  £a.Utng  to  7  at, 
tl  lb.  8  oz.  in  the  first  few  meeks.  This  diet  reduced  the  urine 
somewhat,  but  he  woh  b(j1I  passing  a  conttiderably  increased  ijuilh- 
tity.  couUiinbg  fully  50  gro.  oE  Hugar  to  the  ounte.  He  vo-n  now 
put  on  the  following  tteatuient,  tlie  c^lteration  an  to  which  waa 
made  graduallyj  and  he  waa  given  salicylate  of  aoda  grs,  kv.  thrive 
times   a  day. 

Milk.   3  pinta, 

Obeeae,  2  o£. 

Mutton  or  fish,  2   or^. 

Four*   protene  diabetic   biacuibi. 

Qlntcn  bread,  3  oz. 
No  tea  or  coffee,  a  Lttle  green  vegetable  with  e&lad  oil. 
It  was  my  intontion  ta  have  cut  ftfl  all  flnirnnl  fle^h.  rhua  arop- 
ptng  se  far  us  ponaible  all  introduction  of  unc  acid,  but  I  hi* 
patieut  was  very  fond  af  moat  or  Rah,  und  loAt  weight  if  tloy 
wcrt*  further  reduced  or  cut  oB.  On  thia  diet  the  patient  quickly 
legaincd  the  wcif^ht  lost,  and  tbc  water  and  augar  steadily  dimin- 
ished,  so  that  iu  two  or  three  months  the  urine  waa  about  tiO  oz., 
containing  about  10  gra,  of  sugar  to  the  ounce,  a.  total  eKuretion 
of  flOO  grs.  of  aagur  in  place  of  ^00  gn.  per  day.  The  same 
treatmsut  was  continued,  though  he  occasionally  bad  the  salicylate 
four  timea  a  day  instead  of  three  times,  and  now  and  again  for 
a  few  wecka  j  gr,  of  calomel  two  or  three  times  a  day  in  addition. 
In  Ocboberj  16^8,  hiu  ^'eight  was  7  st^  12  lb-  and  steady,  bia 
urine  from  40 — 50  07.^  ap.  gr.  1033^  containing  ti  gra.  to  ounce  of 
mgar,  and  some  days  (eIx  or  eight  in  the  month)  only  4  grs,  to 
ounce,  a  total  daily  excretion  of  &ugar  of  only  ir>i)  gra. 

His  condition  in  May,  1899,  was  &s  follows : — Weight,  7  fit, 
11  lb,  12  oE.,  etcady.  Urine,  iO— 5(1  ob.,  containing  from  *i— 10 
gfB.  of  sugar  to  tbe  ounce  in  apitc  of  two  pieces  oi  oidinary  bread 
t0ftst«d  (about  1}  oe.  hre&d  each)  being  added  to  the  above  diet. 
And  this,  1  should  say,  has  boen  done  all  along  since  the  sugar 
fell  the  previous  summer   to  comparatively  inflignificaiit  quantities; 


*  Prirtune  b   the   albuiucu    of    milk   Trred  frum   &ugar  itrd   fnt^   tud   I'na 
be  obtained  f  turn  "  ProteuG,"  Limitod,  3G,  ^Vulbtulc  Strc-tib,  IjiiidoD,  W\ 
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whea  the  aagw  ia  at  4  or  5  gra.  to  the  ounce  I  give  him  tJir« 
pieooB  of  toaatf  but  if  the  eugor  nsca  1  dimimab  to  two  pieces 
Has  capillary  eirculfltion  is  still  slow,  capillaiy  influx  f> — 8  ;  probably 
it  wjls  still  slower  whea  he  came  ld.  His  heart  Htill  gives  the 
Bigna  of  high  blood  pftwsure,  but  m^sd  oi  same  heart  failure,  a«  its 
rate  ia  qui<:k  8D — DO  and  above,  and  the  bluod  pressure  ia  13G. 
He  hae  eome  excesa  of  blood  granulean  1 — 9,  and  thJa  was  probably 
more  ma.rked  wheo  he  first  came  in,  bub  it  vr&  not  recorded.  The 
ooIotiT  of  tonguo  and  garoB  is  nqv  fair,  not  much  below  normftl, 
and  this  ia  probably  an  improvement  oq  his  original  condition. 

Israel  W.  remains  under  my  care.  He  was  sent  out  for  a  month 
or  two  in  Lhii  autumn  of  IdVKl  to  see  how  he  would  got  ou  with' 
out  treatmoQt,  ^ad  on  such  diet  ae  he  could  roanagc  for  himsell : 
but  he  K^t  decidedly  wor^e  and  lost  weight,  falling  down  to  7  et, 
or  elightly  below  it  when  he  camo  back  to  us  in  December. 

Now,  J^DUory,  IIKX),  he  has  again  improved;  he  is  b&ck  on 
the  old  dift  ahQvi>  mL'^ntioned  and  ia  taking  ftalicylat^  of  ?odq  gra. 
XV.  three  or  four  times  a  day  ^  with  Ihis,  sugar  h^  dimiQiahed  and 
weight  has  again  goue  up  to  7  at.  9  lb.  10  oz,,  but  hU  capillary 
roflui  IS  atill  alow  and  his  blood  pressure  atUl  raised,  hia  pulse  ia 
Btill  quiek  and  tends  to  ^uiekon  more  and  mote  as  time  goes  on, 
ai:id  it  ia,  I  think,  this  progressive  failure  of  the  heart  before  tbfl 
obEtntetad  OFipiilaiies  that  drags  him  dowD  and  prevents  his  attain- 
iug  compltitfl  i^ouiliufition. 

Thu  patient  remained  under  my  care  till  April,  1902,  when  ho 
went  home  to  Russia  at  his  own  wish.  He  held  hia  owti,  and  the 
last  record  ol  weight  was  7  st.  1>   lb, 

I  quite  think  we  should  have  done  better  in  bis  case  if  w* 
tad  been  able  to  niter  his  diet  completely,  leaving  out  all  meat 
and  firth,  a-s  w?l**  done  in  thu  successful  uasea  of  Briglit'a  disease  ; 
and  the  drugs  I  think  do  not  sueceed^  or  do  so  only  with  much 
greater  difficulty  even  in  Brigbt*s  disease  if  chia  cannot  be  done. 
This  wo  see  to  soma  extoot,  at  least,  in  the  ease  of  Mojy  W.,  and 
1  may  ult  that  1  have  since  been  treatirig  her  as  ari  out-patient* 
and  having  persuaded  her  to  alter  her  diet  she  is  improving  mor* 
quickly,  and   blood  pri^Hsure  is  falling  decidedly. 

For  contirast  with  the  above,  and  as  ahowing  perhaps  the  original 
condition  of  bis  cireulatioa  1  give  the  notes  of  Fred  C  aged  ^2, 
admitted  under  my  oarc  more  recently,  who  is  at  present  bcio^ 
elowly  got  on  to  diet  and  having  no  drugs.  Urine  i3a  ot.  mud 
abova,  sp.  gr  I04(> — 1044.  Sugar  ,15—40  grs,  per  ounee.  I*u!se 
elow^  56 — 58,  and  the  heart  gives  the  »Lgnt^  of  high  blood  preasLtn* 
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A^  In  the  case  oi  L  W.  Blood  pressure  180.  Capillafy  rofluK  7—B, 
hah  fleconda.  Blood  groculos  to  red  c«Ila  1 — 4.  Colour  in  toagutt 
anil  gumr*  is  bad,  probflbly  leas  than  half  the  Dormal,  say  blood 
decimal  '4. 

Iq  eugge.atLiig  that  glycosuria  tind  diabetes  may  he  dug  to  a 
failure  o[  combuation  and  a  elackeniug  of  TDctoboUam,  which,  again, 
may  result  from  the  vascular  oSects  of  uric  acid,  pointed  out  in 
prffv-fouf  chapters,  I  am  VGTy  faj"  from  claiming  that  all  auuh  cases 
ar«  due  to  iinc  acid. 

I  beheye,  however,  that  the  connectiou  between  gout  and  dia- 
bebca  is  both  wider  and  deeper  than  hoa  hitherto  been  auapccted  ; 
and  that  some  of  tho  riddlw  of  this  flphios  {Freriche,  Veixr  den 
Diabetes  p,  275),  may  be  aolved  by  adraittmg  provisionally  tho 
pOW6i  of  urio  acid  ovec  metabolism ;  and  by  thua  admitting  it 
provisionally,  we  are  by  no  mennii  bound  to  forego  any  oppor^ 
tunity  tliat  may  oflcr  of  putting  the  poiut  to  the  moat  uareful  teat 
vre  can  deviae. 

And  the  more  oareful  and  complete  our  tcata  the  more  evident 
will  it  become  that  glycaamia,  glycosuria,  und  not  a  few  casea  of 
diabetea,  ar«  really  due  to  a  Eai]ure  in  the  metaholi^m  and  combus- 
tion cf  rurho'byd rates,  just  rh  hetero-nlbuminsmia  lud  albuminuria 
arc  due  to  a  aimdar  failure  in  tho  combuation  of  albumena,  and 
that  the  action  of  urio  acid  on  the  circnlatiou  is  amply  su^cient 
ic  accoQub  for  the  failure  of  combuation  in  both  cases,  and  so  for 
tho   tact  that  both  may  occur  in  the  same  individual  (see  p.  G3S]. 

Then,  as  pointed  out  in  an  article  mentioned  in  the  Briiiih 
Medical  Jovrnul^  Epitome,  l&Ol^,  vol.  ii.,  p.  1'7,  and  January,  1837^ 
p.  5  of  Epitome,  there  muy  be  occasional  excretions  of  u  Uttle 
augar  for  yeara  before  there  is  true  diabetes.  And  thia  ia  the 
exaot  parallel  of  what  we  ace  in  migraine,  when  there  i^  often  ocoa- 
aional  albuminuria  for  years  before  Bright'a  disease  and  constant 
albuminuria  auperveno ;  and  as  before  mentioned  1  have  had  under 
my  care  cases  in  which  periodical  migraine  of  many  years*  stand- 
ing haa  ended,  not,  ua  la  usual,  iu  albuminuria  and  BrJgbt'a  disease, 
but  in  glycosuria  and  diabetes. 

It  SQem^  then  that  there  ia  here  botwoon  thcoe  two  dbcasotdr 
albuminuria  and  Bright'i  disease  on  the  one  hand,  and  glycoauria 
and  difl helps  on  the  other,  a  moat  extenfiive  parflllplism — one 
might  filmost.  say  identity — and  one  cannot  belp  feehng  that  jt^at 
aa  in  the  gabos  of  headache  and  epilepsy  previoujsly  mentioned 
there  must  exiat  below  this  pfimUeli^m  il£  one  poaaible  canae^ 
oemmuDity   or  identity   o!   oausiitioD- 
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And  this  enmniDa  fjictor,  the  uauH?  oF  both  diseA8«e,  h  defect 
live  circulation,  bringing  about  deifectivc  corabuBtior,  and  we  now 
Bee  ttort  the  btat  and  moat  complete  eipknarion  of  the  dtfective 
circulation  ib  oapillarj  obstruction  by  uric  ncid  coll^emia,  which  ia 
to   bo  aoon  in  cveiy  caae  bo  caus<;d. 

There  are  also  nonif  indicAtione  that  while  the  def^tive  com- 
buHUon  thurt  jmHliiuetl  nuvy  itflef.t  eilhrr  nlbumeim  or  sugars,  or 
firet  one  and  then  the  other,  ite  actual  effect  in  any  given  caae 
depcnda  on   oaaociated   conditions. 

When  tic  Btreaa  of  the  dafectivo  firoulation,  aa  determined  bv 
othor  concomitant  oonditiooB,  Auoh  tm  cold  and  damp,  falls  on  the 
akin,  w«  are  likely  to  get  nlbnminuna  and  Brtgh^?  diseaAc  ;  and 
whH«  it  falls  ?<pei^i^dly  on  tlii^  livtr  and  rbylopoletir  viscera,  then 
glycoHuria  and  diubelei^  Is  the  more  Ukelv  result.  And  we  see  such 
a  dttermining  f^w^tor  perhaps  in  the  heroift  from  which  W-  H,  suffered. 
In  BtmiLiir  caaaa  it  might  be  well  to  operate  on  tbe  Iicrnia  and  free 
the  inteatinea  from  any  loi^al  irritation  that  may  be  the  precipitating 
cflUfic  of  dyapepsiftj  nolhemifi,  and  dpfinient  combustion, 

CaaeA  which  are  sdll  iuuetinnal  will  rejsporKl  most  decidedly  to 
the  treatment  of  the  uric  acid  factor;  while  thoae  which  have 
become  OTgauic,  owing  to  changes  in  the  mctabohc  tissuos.  will  be 
affected  only  to  u  oertain  c\tent ;  and  those  whicb  are  from  thv 
1>eginning  orgunie  and  due  to  legions  of  the  preat  ncrvo  centrea, 
will  hardly  respond   at  all  to   the  treatment  of  uric  aoid^ 

The  iDdicatiuns  for  the  treatment  of  such  a  glycosuria  or  dia- 
betes  arc  to  diminish  the  Introduction  ant]  formation  of  uric  acid, 
and  to  clear  out  that  which  has  accumulated  in  the  body.  A 
long  course  of  eahcybtea  will  satisfy  the  Jast  indication ;  and  if 
they,  at  the  same  time,  remove  the  Hupar,  we  ought,  1  think,  to 
go  gradually  baeV  to  ordinary  diet,  and  even  beyond  it ;  event- 
ually reducing  animal  U)od  to  amall  (|UiU]titt«8  of  miUc  and  cheese  ; 
and,  unlct^B  we  are  able  to  do  tht».  I  heUeve  that  relapse  is  often 
merely  a  question  of  timcn 

As  1  have  said,  I  beiieve  that  the  large  amount  of  meat  ooro- 
monly  given  in  diabetes  acta  aa  a  fltimulus,  and  therefore^  juat  like 
opium  or  mercury,  keeps  the  blood  clear  of  uric  acid  for  a  time  ; 
but  like  these  drugs  it  can  only  do  good  for  a  ahort  time  while 
the  etimulaliun  lufit«,  aa  (t  not  only  doe»  not  clear  the  uric  Acid 
out  of  the  body,  but,  on  the  contrary  (and  in  this  rcspeot  it  is 
worse  than  the  above  druga),  it  steadjly  pours  into  it  a  uoDaider- 
able  quantity  of  thi^  substance  day  by  day. 

Wh father   this    great    exceaa   nl    uric    acid    haa    anything    to    44 
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with  the  comft  that  often  ends  the  dUeiBt  may  be  doubtful,  and  I 
have  already  made  some  obaervations  on  this  point,  ahowinp  that. 
in  the  upinion  nf  myfl<.'ll  nnd  others,  thp  (^omfl  was  daa  to  inani- 
tion :  but  1  am  not  at  all  eur«  looking  to  the  terribJt'  effects  of 
uric  acid  on  nutrition  and  coinbiistioii  tbot  the  inanition  in  ita 
turn  n^ay  not  bo  duo  to  uric  ncid  collccmia  ;  and  this  vfouM  fit  in 
very  weU  with  the  fact  I  hav^i  observed,  that  a  rise  of  urea  whioh 
entails  a  oorreaponding  liae  of  acidity  generally  suffices  to  clear  off 
thfi  inanition  ami  tho  coma,  for  nothing  tleara  the  hkod  of  nrin 
acid  like  a  rise  of  urea  ;  nothing  bo  certaiuly  produces  ooJlromiu  and 
ft  pluB  eircrotiob  of  uric  &cid  a^  a  fftU  of  urea.  And  I  ahall  h&ve 
to  rcft^r  again  in  the  following  chapters  to  the  evil  effecta  of  &  pure 
meat  diet  when  given  for  chronic  arthritis,  and  in  one  of  the  oaees 
there  mentioned,  the  patient  was  insenaible  for  some  thirty-sis  hours. 

But  he  this  aa  i(  may,  I  would  make  this  practical  Buggestion, 
that  probably  the  only  way  out  of  Jiabetefl  is  to  clear  the  body 
and  blood  of  urio  aoid,  and  that  it  is  quite  impoaaible  to  do  this 
while  an  almost  pure  meat  diet  ia  pouring  in  the  Jfanthlnefi  in 
largo   quantity   every   day. 

The  three  things  we  have  to  do,  now  stand  out  quite  clearly: 
(1)  To  cleat  out  un'c  acid  by  meanji  of  aalicylat.pjf ;  (2)  in  maintain 
by  every  means  Ln  our  poW(^r  the  nutrition  und  strength  of  the 
heart  moHole ;  and  (3)  to  introduce  into  the  body  no  grain  vl 
nrio  acid  or  aanthinc  vrhich  wg  can  leave  outside, 

I  could  easily  f^Lvc  noteA  of  further  caaea^  but  they  do  not 
show  anything  not  alao  sho^^n  by  the  above  casea. 

And  these  show^  I  think,  that  in  a  conaiderable  number  of 
caBfifl  of  diabetea,  a  cour^  of  salicylates  with  the  help  of  opium 
or  calomel  will  decidedly  teduoe  the  oatput  of  augar.  and  check 
the  progrosa  of  tLc  diBcose,  and  that  where  they  fail  it  is  doubtful 
whether  anything  else   will  succeed. 

Opium  and  codeiaa  seem  to  me  to  labour  under  the  fatal  objec- 
tion that  they  often  inti^rfere  with  appetite  and  cause  a  fall  of 
urea  aa  well  as  of  augar. 

They  euro  also,  if  my  pathology  ta  correot,  merely  by  clearing 
the  blood  of  uric  acid,  and  as  no  proviaion  is  made  for  its  elimi- 
nation, thia  is  almost  cettuln  to  be  followed  sooner  or  hiter  by 
a  rebmmd,  with   serious  or  fatfll  pfTecta, 

Bn  far  a^t  I  have  been  able  to  watch  tho  use  of  opium  and 
codeina  by  others,  they  have  not  preflented  any  advantages  over 
salicylates,  and  havo  often  appeared  to  me  to  fail  in  prolonging 
life  aa  much  aa  the  salicylates  might  reaaonably  have  boen  ex- 
pooted  to  do. 
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1  have  never  curcil  a  o&sg  ai  diabetes,  but  I  hEdievc  that  il 
CUfo  is  to  bo  eSeotcd  it  will  be  by  the  careful  JoUowing  oi  the 
aboi'^  imjicationa. 

W.  H.  died  laiei  on  utidet  my  kaev.,  his  dJsenae.  having  lasted 
more  than  four  yeara. 

Iq  the  iiitierTa.]£i  ho  had  tried  eevcral  boapitaitt  and.  as  maaj 
physiciaim,  ard  be  told  me  that  nothing  had  done  him  so  mueh 
good  OB  BalicjlatcB  with  email  qaantittea  of  opiam  or  calomel* 

WheD  he  returned  to  me  the  last  time  his  case  was  qurfo  hope- 
less, aa  he  bad  wast«l  very  much  during  the  lost  few  months, 
and  had  sevf^rHl  beilsorea,  showing  moat  feeble  nuiritinu ;  and  \io 
had  also  some  consoUdation  at  the  apex  of  one  lung,  and  a  troabJe- 
Bome  eough- 

Hgtg  all  dnigfi  quite  failc'd  to  produce  an  etTect,  cLod  u  in  the 
e<»TMponding  itftge  of  Bright'R  disease  the  fires  werfs  «o  low  and 
the  tieeues  jm  wasted  that  it  wa^  impoflsible  to  alimulate  Iheni 
again. 

Eierciae  may  be  very  uaoful  in  diabeteSt  ^  ehown  bf  a  Daac 
mentioned  in  the  British  Medit^al  Joarnaif   IS'JU^  vol,   ii.,  p.   104. 

It  must  be  regular,  not  apaemodiOj  for  though  exeroiao  at  tint 
may  increase  collsL'mia,  its  steady  datlj  iise  improves  nutrition 
and  diminiaihefi  culiji^tnia- 

Dr.  &.  West  published  in  the  Briltsh  Medictd  Journal,  August 
24,  1805)  his  experiences  of  the  treatment  of  diabetes  mellitua  by 
uranium  nitrato,  which  he  thinke  may  act  by  checking  the  rapid 
digeetiou  of  fltarcb  and  some  forms  of  albumen. 

I  have  made  a  few  experimftnts  with  this  drug,  and  the  results 
show  very  clearly  tlie  way  iu  which  it  acts. 

It  oauses  a  diatinct  rise  of  acidity  and  a  dioiiui^hcd  excietioa 
ol  uric  acid  with  well  being  and  dJurcais,  and  these  effactd  are  so 
marked  that  quite  amall  doaos  suffice  to  demonattato  them. 

TbuB  on  a  d^y  when  no  drugs  were  takeu,  urinary  water  was 
lo20   ac,   acidity  S7'4   gru..   and   tha   relation   at   nrie   acid   to   urea 

On  the  following  day  gr,  iii.  of  uranium  nitrate  were  takeu 
thrco  times   a   day  aftirr   moalfi. 

This  produced  nuirk^  mental  and  bodily  well  being,  the  onnary 
water  rose  to  1860  cc-.  and  the  acidity  to  01'2  grs.,  ancl  the  rela- 
tion of  uric  acid  to  urea   was   L — 'iS. 

I  think,  therefore,  that  ther^  can  be  no  doubt  that  nitrate  oi 
uranium  clears  the  blood  oF  nric  acid  and  ijicrcnaoe  metal>oLam  and 
cnmbu^oQ  ]  and  like  many  of  the  drugs  mentioned  above  djaun- 
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ialica  the  ^^screLion  of  augur  in  diabetes.  Ijecfluae  it  increafiea  the 
combofltxou.  I  jaay  nay  that  I  bave  liad  a  patient  under  my  care 
on  uranium  uitrAte  for  more  tbe,a  eighteen  moattiB ;  slie  h  t% 
somewhat  ainular  caae  to  W,  H.^  and  is  at  present  holding  her 
own,  though  the  dose  oi  the  dru^  Uiis  h^  (aa  one  wouJd  oxpcot) 
lo  be  Hteadily  increased;  but  this  ia  obvioualy  prolongation  of  life. 
not  cure. 

Calcium  m  aaother  drug  wliich»  taken  in  tlif>  form  of  powdered 
eftg-shell,  has  heeu  credited  with  ouriuK  or  relieving  diabotw,  and 
irom  what  hae  heetj  said  of  the  effects  oE  oalcium  salts  on  p.  5'J 
it  ia  clear  that  it  may  also,  like  the  uranium  aalt,  clear  the  blood 
of  uric  acid  and  improve  combustion.  I  have  alao  heard  from  Mr. 
Barker-flmith  that,  he  has  known  of  one  or  two  tita^^  in  which 
chalk   h&a  appeared  to  cure   diabetes. 

1  will  merely  say  in  conclueioa  that  the  fact^  above  mentioned 
appear  to  me  eo  etron^,  backed  up  aa  they  now  are  by  our  power 
of  estimafiog  capillary  circuktion  and  combustion  in  all  uaaoa,  and 
noting  the  elTect.B  of  our  drugs  and  treatment  on  thesef  that  those 
who  wish  to  do  the  best  they  can  For  their  case»  of  diabetes  ran 
DO  longer  afiord  bo  Iobg  ulght  of  them. 

I  have  not  yet  cured  a  caat-,  but  I  have  great  hopos  of  doing 
BO  in  tbo  near  future,  for  though  amall  points  in  treatment  still 
require  adjuatment,  the  main  lines  are  clear  enough ;  and  1  have 
but  little  doubt  that  the  grent  pnwer  of  control  and  cure  which 
we  now  have  in  Bright's  disease  will  presently  be  ttijually  evident 
in  the  case  of  diabetee. 

These  two  discaae^  are  bo  obeolutely  and  completely  parallel, 
both  aa  to  oauaation,  aymptome  and  reaction  to  troabmentT  that 
dimilar  reaulte  in  both  are  nnly  a  matter  of  time  ;  and  ovon  to 
prolong  life  for  Boveral  years  in  a  fane  of  severe  diabetea  is  no 
email   matt4>r. 

As  regards  the  importance  of  diet  in  diabetes  I  may  mentinn 
dome  reports  I  have  had  from  Dr.  A.  Ghoae^  of  Calcutta,  where 
I  nnderatand  that  diabetoa  is  a  common  diBoase,  due  I  have  little 
doubt  to  the  large  quantities  of  pulees  eaten  by  the  natives.  Thus 
in  a  letter  dated  November.  18'J9,  be  says  ■  **  Aa  reg&rdx  your 
theory  about  diabetef4  it  u  perfectly  true,  and  we  do  it  here  to 
the  grf:at  aaUfi faction  and  prolongation  of  patieut^s  Hie,  though 
some  physioianfl  atill  stick  to  moat  diet.''  And  in  a  more  recent 
jelter  he  adds,  "  Now  I  am  rocommerding  all  my  diabetic  patients 
a  vegetarian  diet/' 

By  which   I  understand  tbat  he  meauib  a  ditit  free  from   pulaea^ 
44 
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as    I    hjid   pfcvioiLHl^   dLBOuasQii   with   hJm   the   evil    ofieot   of    theaa 
vegeUblea  in  the  caiuation  of  rheumatism  and  etooe. 

Dr,  G.  S.  Kdth  hfiA  teeorded  iLariccf,  1*I02,  voL  i.,  p.  5Sy)  aa 
interoatiiig  gasv.  oF  diabetes  appareoily  vurud  by  n  restricted  diet, 
and  cutting  do^vn  «Hpgcia,Uy  the  qu&ntily  cf  oitrogoiiDua  food 
etuffs.  His  cecorda  of  the  cade  are  somewhat  iooomplete,  but  ftp- 
parontlj  both  weight  aad  strength  were  rcgaiLed  on  the  reduced  food, 
and  it  seamB  to  me  that  it  is  poeatbie  that  in  this  oaae  tha  dimin- 
ished LQtroductioD  oF  urir  acid,  which  is  what  I  alwa^  attempt 
lo  bring  about  ia  th^se  CA«fv4,  together  with  wme  dimiaished 
formatiuiL,  imabled  tb^  combuslioo  to  rtcoTer  itseUi  aud  thus  pre- 
vented the  1os4  of  unmetabotiaed  augur ;  and  1  certainly  think 
this  id  worth  trying  in  aomc  sLmiiai  cilsos,  but  ihie  case  w^  not 
vory  BDvera  diabeteB^  as  the  highest  sp.  gr.  of  the  uiino  va^  only 
I03T. 

The  aAHOciatiou  of  excess  ot  uric  acid  ia  the  urine  with  nu- 
merouB  ^ruuulefl  in  tbe  blood,  and  of  these  with  slow  oapillary 
circulatioQ,  high  blood  preasure,  low  surface  temperature  and  ant^mia, 
ie  cimstant  j  and  my  reeearches  show  that  tho  uric  acid  is  the 
oausa^  tha  other  phenomena  the  results,  just  aa  Bright*8  diwasc 
aDd  diabetes  theiDnelveH  [tra  final  or  eraggprat^  results,  oF  the 
defective  combustion. 

The  returns  of  the  liegistrar- General  seem  to  sbow  that  thia 
diaeaee,  Lke  many  others  due  to  uric  acid,  is  a  steadily  increasing 
oauae  of  death  from  year  to  year  as  mori>  and  more  meat  is  eaten. 
Brigbt'a  disease  is  only  too  often  not  recoided,  and  death  ia  put 
dowQ  to  cardiac  failure  or  cerebral  bBBmorrhage,  when  Bright^ s 
diaeasH  was  the  real  underlying  condition.  But  diabetes  is  g&nerally 
recorded  aa  sueb,  aud  not  under  the  Head  of  its  ccmplicationa  or 
results. 

This  ia  no  plooo  for  etatistiaa  or  thoir  discuaebn  :  but  1  would 
advise  those  who  are  interestud  to  look  at  the  figutea  of  tho  last 
thirty  yeara  and  judge  for  themselves. 

The  moment  a  man  baa  a  constant  exceaa  cf  urie  noid  in  his 
urine,  of  granules  In  hia  blood,  has  defective  capillary  circulation 
aud  subnormal  Huiface  temperature,  with  or  without  high  blood 
preaaurc,  he  ia  on  the  toad  to  anosmia  and  Brighfa  diseaae,  or 
diabetes  or  obesity,  or  a  misturo  of  them  ad,  m  various  propor- 
tiouB,  as  some  other  minor  factors  may  from  time  to  time  determine. 

But  if  you  control  the  uric  acid  and  with  it  the  capillary  clr- 
culfitton,  and  will  menauro  and  watch  the  latter,  and  set*  that  your 
control  is  real  and  effeotive»  the  above  diaeasco,  in  spite  of  their 
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difierent  nAmes  with  their  long  and  reapectable  history,  will  prove 
that  they  are  mere  incidente  of  defective  combaBtion  by  departing 
in  considerable  haste  and  oonfuaion  to  those  deaolatc  regions  where 
fltimolant  poisons  like  uric  aaid,  xanthine,  theine,  caffeine  and 
meat  extracts  are  still  regarded  as  foods. 
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Since  I  first  discoT«red  that  in  driTing  uric  acid  out  of  the 
blood  wbilo  oaring  an  attiiok  ol  hcadftchs  or  mcntai  depreesioa  I 
produced  prickiDg  and  ahooting  pains  in  the  jouitd,  tho  oxplana- 
ticn  of  the  ankritut  of  gout  has  never  aeemed  to  me  to  be  a  very 
difficult  matter. 

Aad  when  vq  haye  obtained  a  complete  knowledge  of  Uie 
chomiatry  and  solubility  of  uric,  ncid  under  the  conditions  present 
in  the  human  bcjd>%  wo  shall  havo  no  difficulty  in  oxpUiniDg  com- 
pletely a\[  the  phenomena  of  gout, 

I  am  quite  prepared  to  undertake  to  produce  a  uric  acid 
arthritic  in  anyone,  provided  my  luabructlona  are  (mrried  out,  hut 
the  clinical  rcaidt  will  oft^n  reaomblo  what  la  deaoribed  as  Uio 
arthritis  of   rhoLimatiBm  mther  than  that  of  gout, 

From  my  point  of  view  th<j  arthritis  in  both  dieoaaes  ie  due  to 
uric  acid,  which,  in  acute  rheumatiam,  is  suddenly  driven  into  a 
krge  number  of  joints,  where,  however,  it  remaina  genorelly  only 
^or  a  ahortp  time,  lind  is  then  more  or  l&sa  completely  removod  ; 
but  in  gout  a  great  part  of  the  oric  aoid  in  tKe  blood  ia  (generally 
by  the  action  of  soma  oxtcrnal  onuBcfl)  concentrotod  on  one  par- 
ttciUar  joint  where  it  ia  not  only  present  in  greater  c]Uantity,  but 
remains  longer  than  in  tha  cue  of  acute  rheumatism, 

I  believe,  however,  that  it  h  quite  possible  by  iEcitating  nature 
to  pixxlueiT  at  pleasure  an  urthribis  which  would  he  called  rheu- 
mattsm,  or  one  which  would  be  pronounced  gout,  by  those  who 
did  not  kuow   how  it  woe  pioduoed. 

If,  in  thti  arthritifl  called  rheumatism,  the  uric  acid  is  remorod 
in  the  oouwo  of  a  few  days,  only  microscopic  leainna  arp  produced, 
which  are  quickly  repaired,  and  leave  no  trace  After  death,  but  if 
injury,  cold,  or  other   external   cauei^   picvent   the   removal   of   litts 
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urat«fl  from  one  or  more  of  the  jomta,  tltey  may  set  up  and 
msiotaiQ  an  irritation  in  its  S.broua  Btnicturea  wliicb  nxay  obtain 
s,  coQsidci&blo  hold  on  tbo  tiasuca,  ftud  causing  in  them  a  markvd 
lowering  of  alkalinity  will  britjg  about  the  retention  of  further 
uric  aoid  in  the  same  place ^  either  attracted  by  the  uric  acid. 
already  there  or  retaJTied  because  of  the  diminished  nlkalinit/ ;  and 
80  the  local  trouble  enlarges  and  extends  so  long  a^  there  is 
exoeud  of  urio  aoid  in  the  body  and  blood.  In  tbu  way  are 
brought  about  ostonsive  leaiona  of  atructuro  whiob  even  after  acute 
rbeumatiam  are  sometimes  visible  aftei  death,  and  where  uxie  aeid 
has  been  again  and  again  precipitated  (from  caust's  1  shall  pre- 
sently spcflt  ot)  on  the  irritated  areas,  or  wJiure  tbesH  areaw  are 
ctjnataatly  bathed  in  a  blood  rich  in  urates,  changes  oommonly 
called   rheumatoid  are  at  length  produced. 

ThGHo  rheumatoid  changes,  when  extenaive,  fihouid  be  ref;aTded 
as  in  part  the  direct  efects  of  the  imtant  uric  acid,  and  in  part 
due  to  th9  smouldering  on  of  the  irritation  it  eauaes,  so  that  I 
have  beeo  ucuu^tomed  to  apeak  ot  the  unc  add  aa  the  6re,  and 
the  rheumatoid  changos  aa  the  ruins,  and  obviously  the  treatment 
of  the  ruins  ia  a  very  different  matter  from  that  of  the  fire.  To 
remove  the  unc  acid  is  the  best  treatment  of  the  fire,  but  that 
will  not  rebuild  the  rutos, 

1  was  interested  to  see  that  in  hia  addreaa  in  the  aectioc  for 
diae^iwiMi  (if  children  at  Bournemouth,  Dr,  Goodbart  apeaka  \ery 
strongly  as  to  the  relationship  of  gout  and  rheumatism.  Thus 
(Brifish  Medical  Jmtnvd,  1891,  voL  ij,,  p,  25'2)  he  is  reported  aa 
saying  :  "  In  the  ftrst  pifloo  i  hold  that  gout  in  children  ia  not  to 
be  diaoriminatod  from  acute  rheumatism  '^ ;  and  Further  on  he  Bays  : 
"  I  think  in  BumniiD^  np  what  gout  ia  we  muat  say  that  under 
Dome  circumstanues,  or  at  out^  period  of  ita  life,  gout  ia  acute 
rheumatiam." 

I  have  shown  that  under  all  circumstances  and  at  all  periods 
gout  is  rheumatism  and  rheumatism  gout,  and  that  whUe  both  are 
due  to  uric  acid  the  clinical  picture  vanea  with  age  and  other 
factors,  the  action  of  which  can  be  completely  explained,  but  I 
am  glad  to  aee  so  great  an  aul.huril.y  as  Dr.  Qoodhurt  arriving  at 
the  aame  ooooliiaion  from  di:Sorcnt  premisses. 

Then  again,  I  note  that  Mr.  Jocnthan  Hutohineon  aaya  (Trana. 
oj  IriterwUvinfil  Med.  Vomj.,  1881.  p.  92)  that  rheumatism  and 
gout  occur  in  the  same  fumilies,  and  th«  one  is  as  much  heredi- 
tary as  the  other ;  and  he  also  says,  ^'  Thousands  of  specimens 
will  be  found  in   museums  ahowing  rheumatism  only,   but  of  thoeia 
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whioli  sliow  gout  (lith&le  depoaitc)  tliero  ^re  but  fev  wUch  do  not 
6h.ow  some  traoea  of  the  chfini^ee  dtarSiCt^nBttc  of  rbeumatiBm" 
(p.  9G) ;  and  oa  the  same  page  he  remiirka  that  "rhcum&toid 
arthritm  is  seen  in  children  as  the  result  of  descent  hcra  gouty 
p&rente  ;  also  a  special  form  of  iritb,  especially  aeen  in  those  who 
inherit  aUo  prcinene^  to  chilbking/'  There  k  hq  Ijthate  dispout 
ID  duch  CH»e3,  but  lat^r  ou,  espeoiaUy  if  diacaae  of  kidneja  cornea 
on,  then  they  get  orabe  depoait. 

Lt  ia  neoeaa&ry  to  make  these  pretiminckT;  romjirkB.  or  the 
position  1  shall  take  in  this  and  the  following  chapter  n-ould  not 
be  understood. 

And  thi8 position  is;  that  mwh  arthritis  and  many  irritations  in 
other  fibrous  tisBues  are  the  direct  local  irritant  effects  of  urio  Aoid, 
which  electa  tend  to  come  on  and  increase  under  conditiDng  whioh 
hinder  the  solubility  of  uric  acid,  nnd  tond  to  diminish  and  got  betleJ 
under  eonditiona  which  f^voor  its  fiolutiou  and  removal;  that 
ultimate  resultfl  depend  upon  the  reaction  of  the  individual  and  hia 
tiasues  to  the  irritant,  and  that  this  will  vary  with  growth,  develop- 
ment, time  of  life,  atate  of  nutrition,  and  other  minor  conconii- 
tant  coTiditioiia, 

In  a  word,  any  arthritis  which  does  not  react  and  has  not 
reacted  to  conditioos  which  wouM  certainJy  aflect  the  solubility 
of  uric  acid  is  probably  not  due  to  it,  and  only  ignorance  of 
lhes(!  eoiidilii>ii8  has  pruventM  this  from  being  obvious  lung  ugo. 

What  CTidencQ  have  we  that  uric  acid  produces  such  irritation 
as  that  1  um  speaking  of  in  the  fibrous  structures  if 

I  have  often  quot/xi  Sir  A.  Garrod's  icmarka  on  tho  effects  of 
wines,  &o.,  and  have  suggested  that  it  was  the  acid  in  these 
beverages  that  drove  the  urate  into  the  joint  and  produced  the 
inflaninmtioii,  of  which  the  pricking  pain  is  the  sign ;  he  says 
{p.  245),  "  Where  a  few  glaases  of  vrine,  ale,  or  porter  quickly  and 
invariably  produce  in  any  individual  an  inttamoaatory  affection  ot 
a  joint}  such  inflammation  is  of  a  truly  gouty  chLLrac:teT ; ''  and  inf 
the  lines  preceding  this  he  mentions  how  some  sufferera  have  heat, 
throbbing^  stifiDegs,  and  pain  in  their  goaty  joint  after  two  glasscA 
of  pott  or  a  ainglc  glass  of  champagne.  Now  it  is  easy  to  demon* 
stratc  that  champagne  is  intensely  acid — more  so  than  the  cthfii 
winos  and  malt  liquors  mentioned,  and  Sir  T.  Lauder  Bninton,  in 
the  debat«  on  my  paper  on  "  Salicylates  and  Hheumatism  {Pro* 
etedatga  of  ttif^  Rnijal  Mfidkal  and  Chtntrgiad  Society,  April,  1890, 
p,  10^),  mentioneil  a  csj>e  in  which  champagne  had  apparently 
produced  6ymptom6  of  poisoning  by  itd  great  acidity. 
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This  time  observation  of  Sir  A.  Oarrod^G  furnishes  ftlfio  s.  atTcng 
argument  flgainst  the  icJea  flmt  the  aauae  of  the  irritation  iu  joint* 
bud  ^broufl  tibsutis  is  tke  precipitation  ol  needles  oE  biurate.  for 
the  late  Sir  W.  Roberta  ahows  C  Croonian  Leotaroa  "  1802,  p.  97) 
that  in  solutions  of  u  Gtreaj^h  at  all  likely  to  be  mot  with  iiL  the 
htim&n  body,  the  biurute  dooB  net  begin  to  be  thrown  down  ctoh 
in  gloss  for  more  than  thirty-tbree  hours,  aad  In  the  living  lis9U.(*3 
it  lA  hardly  tikply  to  deposit  more  quickly  than  iu  glusJ*,  whUe  Sir 
A,  Garrod  tellfl  us  (previous  relereoce)  that  wines  may  produce 
gout  "quickly" — '*  before  quitting  the  dinner  tfibW" 

Wc  have  evidence  that  urate  in  solution  produces  initatioa, 
while  almost  every  smdent  kitowB  that  iu  the  po^-niorteM  room 
biorate  deposits  may  be  found  in  joints  without  any  recent  history 
of  pjiiu  in  them,  and  without  aoy  sign  of  recent  iuflammiLtion  in 
aurrounding  structures.  And  Magnus-Levy  found  uric  acid  io  the 
fluids  o£  an  acotely  gou^y  joint,  but  no  cryatal*,  Seo  ftlflo  Dra. 
Eh  Schreiber  and  Zandy  [Archio.  fiir  die  gc4,  Phy&ioltfgif.  Bd.  7'J, 
H,  91)  who  abo  gii'c  otbor  rcat^oofi  fof  believing  in  the  tojdoity  of 
Drio  acid. 

There  can  then,  I  think,  bo  no  doubt  that  theae  beverages 
acted  AS  dotiHa  of  acid  more  or  lena  strong,  aud  drove  the  unc 
acid  out  of  the  blood  into  the  ftlroody  Lintat«d  joints  and  for  the 
effects  of  aherry  on  the  aoiditj-  of  the  urine  see  hg.  63  ;  but  alL 
tboso  things  con  be  easily  abown  to  affect,  not  only  the  acidity  of 
the  urine,  but  the  excretion  oi  urio  acid  and  the  condition  of  the 
blood  itself,  aa  abown  in  fig,  52, 

Then,  aa  mentioued  by  the  late  Sir  W.  Roberts,  in  the  above 
debate,  Ebetein  has  shown  that  urat^  diasolved  in  phosphate  of 
soda  produces  irritation  and  morbid  change  when  injected  into  the 
cornea,  while  the  phospbata  alone  produces  none. 

Then  again  Sir  A.  Garrod  hue  pointed  out  (previous  reference, 
p.  293),  that  the  ^irtiUge.^  and  librous  tissues  of  joints  have  hixt 
little  vaeouUrity,  and  are  lesa  alkaline  than  other  tifiHuee,  or  (ban 
the  blood,  and  if  this  is  flO  we  can  eaaily  see  why  urates  aJiould 
become  "  lesa  soluble  and  more  easily  retained"  (to  quote  Six  A* 
Uarrod'e  words)  in  tha  neighbourhood  of  ji^iaU. 

Further,  the  joints  in  the  old  are  probably  both  less  vascular 
and  leas  alkaline  than  those  of  the  young,  so  that  AUf:h  external 
oBuaes  U0  injury  oi  cold  will  moTo  easily  diminish  Iheii  alkalinity 
in  the  old,  and  produce  a  local  concentration  of  urate  and  a  gouty 
arthritis. 

In  the  young,  on  the  other  hand,  the  effects  of  loeaJ  oold  ot 
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LajuT)'  will  be  leas,  the  alkalinity  will  be  b^lUir  maiatained,  ami  it 
win  only  be  vheo  geuoral  cftuscH  act  all  over  tbe  body,  aucb  as 
rsevete  ckitl  and  weLUng  during  perspiration,  tbut  the  alkalinity  o£ 
all  the  jointo  will  be  reduced  at  once,  and  the  more  gencfal  orthritiB 
of  acuto  rheumatism  will  rcBult.  Henoa  the  joint  irritation,  pro- 
duaed    by    urates    tends    to    be    genital    and    acnte    in   the    yonng 


FlO,    GS. — CUftVES  OF  THE   EXCRBTIOT^  OF  UbIC   AciD   tP   GOW  AS   rCQUBBBIf  Ift 

5^  BartIto!or<icii.''A  Ho.^pital  liciHTtt,  IW, 


(acuIg  rh(^umati,'ini)i  1<^>1  Q^d  eubacute  or  chronic  in  the  old  (goat). 
With  rcRiLrd  to  the  action  of  acjdfcj  I  havi?  produced  pricking  kbA 
■hooting  paina  id  my  own  joints  many  scores  ol  timee,  when  using 
them  to  remove  the  uric  acid  headache  or  mi^utal  depresBion  (mv 
t^lac  remarks  on  fig.  [h\),  and  id  &  caae  of  gont  under  tbe  care  of 
Sir  Dyce  Duckworth  in  St.  BartWonicw'e  Honpitd,  where  he 
kindly  allowed  me  to  examine  the  urine^  1  waa  able  Uf  show  {iit. 
Bart.  Hap.  Ittports.  vol.  xaiv,,  p.  217)  that  evory  time  the  aciditj' 
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rose  thB  uric  acid  fall  bnlow  the  urea  (relation  1^ — 45  or  1 — 50.  a 
^oat  rctenlion  of  uric  acid),  tho  tempeniture  tcndod  upwards  and 
the  paina  increased  and  beoame  severe,  and  oonvcraely  whenever 
the  uric  acid  was  above  urea  (rolation  I— 24^  excretion  in  ts«o&« 
of  formation)— whether  thia  result  was  produced  hy  salicylates  or 
alkalies— the  pains  diminished  or  ceased,  and  the  temperafUTf] 
fiubKid«cl. 

Aa  bock  numbera  of  j^f.  Bartholojueu^^s  Ilospilal  Reports  are  not 
very  widely  available  I  reprc»ducc  here  one  of  the  figures  of  the 
-above  paper  aa  fig.  Ii2, 

From  this  we  Me  that  on  May  27,  with  a  high  riae  of  acidity, 
uric  acid   waa   below  urea   and   temperature  at   night   was   lOl'ti". 

On  li9th  with  a  fall  uf  tU'idiiy  urir  auid  whu  close  to  urea,  and 
the  evening   temperature   only   rofle   to   99-0°. 

On  30th  and  31st  with  rifling  urea  and  acidity  there  is  some 
jncreaaed  retention  of  unc  acid,  and  tha  evening  temperatures 
Teach  yy-S*''  acd   lOO'J^  respeotivdy. 

On  the  1st  and  2ad  of  June  the  urie  aeid  is  rather  nearer  urea 
*nd  the  temperature  tm  more  steady  and   below   100"  all  day. 

On  the  3rd,  4lh,  and  5th,  again  ,with  rising  un^a  and  acidity 
uric  acid  i^  again  retained,  and  the  evening  temperature  ri^icH  on 
the  3rd  and   4th  to   lOP  and   iOl'2''  roapctitivcJy. 

On  the  Oth,  however,  aa  the  pains  werc^  bad  salicylate  of  soda 
~waa  given  in  the  dose  of  gra,  ID  four  time«  a  day,  arwl  thie  came 
in  time  to  relieve  the  pain,  whiuh  it  did  as  the  patient  tuild  aooQ 
after  the  £iaL  dose,  and  to  keep  down  the  temperature  on  the 
-evening  of  the  5th  to  9i>'8^ 

On  the  6th  uric  aoid  waa  considerably  nearcT  urw,  and  the 
temperature  again  onJy  reached  9y'8°,  and  on  the  7th  the  uric  acid 
was  3J  gra.  above  urea,  and  the  temperature  only  reached  normal 
in  the  evening,  and  in  the  followmg  days  fell  below  it,  the  irritant 
urate  having  for  thfi   most  part   been   removetl  from  the  tissues. 

But  very  few  words  are  requirad  to  emphaai^e  the  very  oou- 
etant  relation  here  seen  hot  ween  retained  uric  acid  and  rising 
temperature  fa nd  with  the  temperature  there  was  always  pain),  and 
excreted   «ric  acid,   relief  of  puiu  and  falling  temp<?raturB. 

No  doubt  the  temperature  aC  the  beginning  of  the  ligure  wa» 
due  U)  oonie  retention  which  we  do  not  see  before  it,  and  this  was 
merely  reinforced  by  the  retention  on  27lh. 

For  the  rest,  considering  that  probably  bo  collection  of  urine  or 
estimation  of  uric  aeid  enaurea  abeolute  accuracy,  the  correspond- 
«nce  is  really   remarkable. 
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1  hope  tbat  anj^oue  who  is  still  BO«ptical  about  the  efioota  oi 
ncida  in  gout  will  look  at  the  curves  giveu  in  fig,  62,  aiid  ynH  tli«(i 
try  acids  on  thtmselvss,  or  any  gouty  patient  who  will  consent  to 
the  ej^parimect,  und  I  am  coniiiJent  iLab  tho  rcHulU  will  remove 
all  doubts ;  and  for  a  aimiUr  obaen^a-tion  in  au  attack  uf  gout 
see  clinical  note  hj  Dr.   Lyddell,   Lancet^   ISD^,   vol.   ii„   p.   631. 

For  the  other  ttgutcs,  which  all  fihow  tho  &&mo  things  that  tv^m- 
pcratuTG  riai?s  with  low  uric  aoid  and  fnlEs  aa  aalicjlaCes  produt^t 
a  plufl   e3:cTfrtion,   I   must  refer   to  the  original  paper. 

These  resultfl  oE  mine  were  oLtained  twelve  years  ago,  and  with 
the  much,  but  very  unjufitlj,  abused  OaycraH^a  process,  and  I 
have  therefore  been  most  interested  to  ecc  that  a  recent  observer. 
Dr.  ChaJmcrB  WatGon^  workiug  with  a  dtSorcnt  prooosB,  has  obtained 
raauSt^  which  are  idc>nttcal  with  ray  own- 
He  published  hia  results  in  tbe  BtilUh  Medical  Jourwd,  IdOO, 
voL  L,  P'  10,  and  in  the  table  L  on  p,  12  we  aee  the  following 
tigurea : — 

Ou  May  3L  tho  pationt  vaa  put  on  pot.  iod.  and  sodii  saljojl. 
a£i  gTB.  X.,  and  with  this  treatment  we  got  relatively  small  exure- 
tiona  of  urio  acid  and  kige  eifcretiona  of  urinary'  water,  for  naturally 
the  retentive  action  of  thp  large  dose  of  iodide  would  overeome 
the  excretive  action  of  the  small  dose  of  aalicyUta,  and  the  water 
aa  oflual  moved  id  the  uppoaite  direction  to  the  urli;  acid. 

On  June  13  these  druga  were  discontinued  and  the  patient  waa 
left  without  any,  being  on  a  mixed  diet-  And  wbat  I  have  apoken 
of  as  n  rebound  then  took  place,  the  uric  acid  increasing  and  thti 
water  diminiBhing,  nnd  with  thia  no  doubt  there  wag  eooiiiderable 
ooUnmia  with  slow  oapillary  reflux,  raised  blood  pr^aure  and  ita 
roaults. 

The  lowest  water  was  93G  cc.  On  IGth  and  ITth,  however, 
the  nrio  acid  ditniniehcd  iu  rolatiou  to  uiea,  the  water  ran  up  lo 
15JJJ  cc,,  and  with  this  the  temperature  rose  for  a  few  hours  juat 
above  normal,  having  been  below  9S^  with  the  large  exeretion  of 
uric  acid  and  the  low  water  on  the  iGtb. 

It  will  be  noted  how,  when  we  haTC  the  key,  all  the  facts  fall 
into  place,  1  could  not  possibly  have  produced  reaults  to  illustrate 
the  lawB  I  have  expounded  in  the  previous  chapters  better  ttun  do 
these  figures  of  Dr,  Wataon'fi, 

On  the  18tb  uric  aeid  again  rise*  in  relation  to  urea,  and  water 
fallfl  to  1015  cc,  and.  with  this,  temperature  is  not  sbove  nonnal  en 
the  cvenliLg  of  the   17th. 

On   the    19th    uric    acid  again   falb   in   relation   to    urm,    water 
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to    1285  oc,   and  temperature   on   evening  of   Idtli  reflchbfl 


I 

i 
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On  the  20th  unc  acid  lulU  still  mute  markedly  In  relation  to 
urAi,  the  wit%v-r  riaca  to  H40  co.^  and  the  temperature  rises  on  the 
evening  oi   I9tli  to  101.' 

With  this  we  are  told  that  the  paine  reached  tholr  maximum 
in  the  early  morning  of  20tb,  a.nd  in  that  du.v  either  two  or  three 
doaea  of  Hodii  sai.  gr&.  xx.  were  ^ven^*  and  the  very  ncute  pain 
diBappeared   on  the   afttruoon   of  20th. 

Tile  urine  of  the  20th  aUo  showed  a  veiy  marked  riac  of  urea 
which  then  re&ehed  the  highest  Isvcl  in  the  table,  and  this  no 
doubt  was  the  result  of  the  free  capillaries  and  active  combnation 
of  tbe  evening  of  the  lUth  wlen  the  blowl  was  nearly  cleared  of 
urie  acid,  and  when,  had  it  been  examined,  but  few  granules  would 
have  been  found. 

And  now  ace  the  efieot  of  the  aahcylato;  the  mic  acid  rose 
greatly  in  rchition  to  ureo»  the  water  ieU  to  775  oo.,  the  loweat 
excretion  in  the  whole  table,  the  paiaa  were  relieved  on  the  night 
of  2L)Cb,  and  the  temperature  fell  next  morning  to  97'(>,"  the  lowest 
temperature  in  the  chart,  this  coinciding,  I  remarkj  [with  ^the 
largest  amount  of  uric  acid  in  the  blood  and  the  greuteat  niunbej 
of  granulca  in  the  blood  (see  previous  records  of  "  E£focta  of 
yalicyhitca  on   Blood  Granules,*'   p.   97), 

The  urie  acid  maintained  &  relatively  high  position  on  the  22ad 
also  and  the  wafer  only  rose  to  Slo  cc.,  so  that  the  salicylate  no 
doubt  coutinued  tn  action  part  of  the  following  day  ;  and  though 
iha  ti?!mpi;raturo  in  the  morning  was  not  an  low  and  the  uric  BCid 
In  the  blood  lees,  it  i^  clear  that  the  drug  had  cleared  out  moat 
of  the  urate  and  broken  the  back   of  the   attackn 

It  must  ha  ev^idunt  how  almost  every  law  1  have  propounded 
is  illustrated  in  thifi  table :  bow  with  high  uric  acid  we  get  low 
water,  low  or  falling  urea,  and  low  or  falling  temperature  j  all 
corresponding  no  doul>t  with  the  akin  sign  of  ccilkemia^u  slow 
capillary  redux. 

On  the  oihvi  liand,  with  low  uric  acid  wo  have  high  urinary 
water,  high  or  rieing  uroa^  high  or  rieing  temperature,  again  no 
doubt  oorrefipouding  with  the  skin  uign  of  absenoa  of  coDsmia — 
B   quick  eapilkiry  redur. 

And  wc  have  produced  all  the«e  changefl  ouraelve«,  and  know 


*  In  tiifi  ta.b1o  we  are  told  tlmt  it  wot  givau  iwlce,  but  in  the  not«fi  below  it 
tbno  doBoa  uo  maDtiouod,  at  12,  lb,  £^30  and  8, SO  p,m. 
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ex&ctly  how  and  why  we  produoed  them  m  the  coaea  of  Bri^t'e 
dieease  and  diabeteB>  recorded  m  previous  chapters.  There  as  here, 
afi  tho  blood  was  clcarod  of  uric  acid  and  the  corobustion  improved, 
tbe  temperature  rose  from  EnibnormA)  to  normal  oi  ahghtl}^  abov«  it- 
Indeed,  I  may  stj  ia  paaamg,  that  I  believe  th«  normal  tem- 
perature of  a  person  who  18  as  free  aa  poasible  from  uHc  a.cid 
coUiemia   '\a  above  1>8'4°  and  more  like  ^8  8°. 

Those  who  refer  to  Dr.  WataoD^s  tabic  from  which  I  liavc  been 
quoting  will  lind  that  tho  figures  of  the  relation  of  urio  frcid  U> 
uiea  do  not  correspotid  with  thoae  I  give  in  this  book.  His  low«fit 
unc  aold  b  1  to  Tb,  and  hia  highest  I  to  32.  My  lowest  la  above 
I  to  50  and  my  highest  I  — 15  (i.e.,  in  th«  patient  whose  goat 
attaukn  are  lecorded   In   Gg.   62). 

The  difference  is  due  to  the  different  proceas  used  for  tie  e»tj- 
matJon  of  uric  acid  ;  Dr.  Wataon  might  say  that  Hajoraft^a  proccaa 
eatitnateB  nriu  acid  tco  hjgh^  and  I  might  reply  that  the  prooeas 
he  Lt»>d  cstimat«e  it  too  low  ;  but  when  this  had  been  said  we 
should  not  be  any  better  off;  and  what  I  want  to  point  out  Lere 
is:  that  the  large  and  Important  fluctuations  oE  uric  acid  come  out 
quite  clearly  with  almcat  any  of  the  processes  now  in  oae,  and 
that  for  that  matter  1  could  have  told  nearly  evorrthing  that 
happened  tc  this  patient  from  the  excretion  of  wfttor  alone  ;  thftt 
I  could  have  told  the  water  from  the  temperature,  or  the  tempera- 
ture from  the  water,  and  the  uric  acid  from  either ;  and  that  so 
far  from  its  now  being  necessary  to  use  elaborate  processea  for 
the  eutimatlou  ol  uiic  acid,  anyone  who  i»  jrcovidctl  with  a  ther- 
mometer, or  even  with  the  point  of  his  finger  and  tha  Bccond  hand 
of  his  natch,  anyone  can  now  tell  correctly  all  the  chief  fluctua- 
tions in  urate  escrelion  recorded  in  this  table. 

The  capillary  reflux  ia  a  quite  natiafactory  guide  to  the  quanti^ 
of  uiia  oold  in  the  blood,  or  the  blood  itself  cait  be  drawn  and 
eiamined  :  ho  thttt  for  clinical  work  it  ia  rarely  or  never  iteees- 
sary  to  naetc  time  and  trouble  in  the  GoUcotion  and  catimatioQ  of 
the  uric  acid  in  the  urine. 

Some  cf  Dr.  Watson's  eonelusicns  I  am  unable  to  undcrFtand, 
ami   they  scarcely  seem  to  me  to  be  in  accordance   wirh  hia  facta. 

Thus  he  B&ya  (previous  reference,  p.  H|,  "The  alkaliiuty  of 
the  blood  h  not  diminished  during  the  attjick."  which  Is  probably 
equivalent  to  snymg  the  acidity  of  the  urine  is  not  inoroaaed 
during  the  attack. 

But  in  lig.  6*2  the  acidity  of  the  urine  ia  high  or  ming  each 
time  the  temperature  rises,  and  in  Br.   Watson's   table   the  excrc- 
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tioQ  of  P^Oj  ifi  stated  as  3'144  graina  on  the  day  that  uric  acid 
u  relatively  low,  correspondiiLg  to  the  temperAture  of  lOP  on 
June  19;  on  the  prevbua  dwj  the  PuO^  wtta  t^uly  1745  grains. 

Then  he  b&jb,  "  The  escretion  of  uric  acid  ia  not  diminlahod  by 
the  attack,  but  the  roverBc/'  The  only  ground  for  this  statemant, 
which  is  diametrically  opposed  to  my  resLiltSp  and  also  as  it  aeernH 
to  me  to  hift  own»  is  that  Dr,  Wataon  appears  to  date  the 
attack  in  his  patient  from  June  17,  when  there  WH»  a  slight  rise 
of  temperature  in  the  morning,  but  it  waa  agaia  aubuormal  io  the 
evening;  whcreoa  the  real  attack  and  the  great  ri^o  of  acidity  and 
diminished  excretion  of  uric  actd  were  not  till  the  cveiung  of  l^h, 
and  everything  coiresponds  with  this,  namely,  tbe  rise  id  urinary 
water  and  the  rise  of  urea  an  already  fiointf^l  out. 

Theo  in  fig.  62  we  eee  that  the  inrther  uriu  acid  falla  IkIow 
urea  the  bighor  h  the  toLUperature ;  the  abeolutc  height  of  uric 
acid  haa  but  bttlc  to  do  with  it,  though  it  is  always  far  bwct 
abeoluteiy  in  the  attack  tban  wbco  sahcylate  cures  it> 

His  last  concluaion  \b,  *'  The  amount  of  uric  acid  in  the  Mood  \r 
not  greater  during  the  attack  than  in  the  intervening  period/' 
With  this  1  quite  agree,  but  it  is  an  under 'atrtt-emeot  of  the  facts, 
for  there  is  far  leas  uri;^  acid  in  the  blood  during  tbi:  attack  thau 
before  and  after  it. 

Thi3  13  shown  by  the  osucction  of  uric  acid  in  the  urine  whicli 
Dt.  Watson  givca  ;  it  \&  shown  by  the  temperature  during  and  after 
the  acute  pain ;  it  is  aho«Ti  by  the  urinary  water,  and  it  would 
certainly  have  been  shown  by  the  capillary  reflux  and  the  blood 
granules  had  they   been  examiuei). 

In  £g.  02  it  IB  ^hown  by  the  relation  of  uric  Cncid  to  uroa  at 
the  time  of  the  raised  and  subnormal  temperatures  respectively, 
and  in  Dr.  Watson's  own  chart  the  lowuet  temperature  of  all  waa 
clearly  due  to  the  excess  of  uric  acid  in  the  blood  u'kjch  the 
salicylate  ocensioTied- 

As  I  can  only  admit  one  of  his  three  cnocluaionA.  T  cannot  of 
course  follow  hia  £nal  point  which  ia  dependent  upon  them  when 
be  aaya,  *'  [f  theae  points  be  accepted  we  must  start  <k  noro  in 
search  of  the  cause  of  the  acute  paroxysm/' 

To  my  mind  the  caiiHe  haa  been  staring  me  in  the  face  theaij 
twelve  years,  sinoe  1  got  the  results  ^hown  in  lig.  62,  and  it  fieern^ 
us  I  bave  said,  to  be  jmit  as  i;lcatJy  viaible  m  Dr.  Wataon'a  own 
figures  OS  in  mine- 
Let  tboeo  who  wish  start  df  uovo  oa  much  aa  they  plcaae,  hut 
meanwhile    1    have    almost    absolute    power    either    to    produce    or 
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relieve  the  acute  pnroicyain,  and  by  means  of  the  waiter,  urea,  tem- 
perature, capillary  rediix,  a-ad  bloixl  graoulea,  oftD  natch  ev«7 
change  aa   I  produce  or  control  it. 

In  Df.  Watoon'fl  oaBc  the  attack  W6fl  due  to  the  uric  acid 
introducctd  in  lauted  dtot  or  tbyraua ;  but  tho  idoa  ol  w&tchmg 
the  effect  of  feeding  thymus,  while  keeping  on  a  drug  like  iodide, 
tbat  prevented  evcretion,  is  rather  origiDal.  and  do  po^nible  voo- 
cluaion  could  be  drawn  ae  to  the  Amouat  of  uric  acid  or  xanthine 
LD  the  thymue. 

^Vhen  the  jodide  wae  left  oS,  the  uric  acid  previously  stored 
rushed  into  the  bloody  lowering  the  excrotion  of  water,  and  pro- 
dutiag,  as  we  see  on  June  15  and  16,  a  subnormal  temperature. 
While  tbi»  WA4  the  state  of  afFait»  Home  acid»,  or  ecid'formi&g 
food  ID  the  mixed  diet,  ran  up  the  aoidity  of  the  urine  (as  we 
Bee)>  diminiabod  the  alkahaity  of  the  blood  &nd  ita  ooKent  powera 
for  urio  ecid,  and  the  urate  being  driven  into  a  joint,  the  rise  of 
temperature,  the  pain  and  tho  diuresis  were  the  natural  resultsH 

I  have  produced  and  seen  the  production  of  acorea  and  seores 
of  practically  identical  reisiiltti,  and  my  general  Iuw3  «ufiice,  as  1 
have  shown,   to   explain  every   fact  in  the  record. 

In  reference  to  phjfiiological  relatione  I  would  point  out  th»t 
the  attack  of  gout  commonly  oooure  at  night  during  the  aoid  tide, 
when  the  excretion  of  uric  acid  is  nt  it^  lowcet^  and  during  the 
course  of  tho  attack  the  pains  are  always  worst  and  the  tempera- 
ture highest  at  night.  The  corvea  in  my  paper  above  referred  to 
show  tbia  well.  8ir  A,  Garrod  (previous  reference,  p,  42)  qiiote« 
from  8ydenham*a  deacripbion  of  the  attack  in  wliich  the  hour  oi 
onset  ta  mentioned  as  2  a.m.,  and  on  p.  H,  still  quoting  from 
the  aamo  authority,  wc  find  thia  Btatcment:  "One  thing,  howovw, 
IB  constant — the  pain  increases  at  night  and  abater  in  the  mora- 
ing/'  I  hope  that  no  one  who  has  followed  my  reasoning  will 
have  any  difEculty  in  undeTetanding  the  meaning  of  this.  It  is 
in  abeoluto  accord  with  my  etdftteroont,  that  the  exorction  of  uric 
acid  ia  inversely  as  the  acidity,  and  that  when  urio  aoid  faila  to 
be  excreted,  it  h  retained  in  the  joints  and  irritates  them. 

Afl  regards  season,  Sydenham's  account  is  equally  emphatic.  He 
Bays  (p.  42):  "Towards  the  end  of  January  or  the  beginning  uE 
February  suddenly  and  with  acarcely  any  premonitory  feeliags  the 
diacase  breaks  out.^'  That  ia  to  aay,  at  tho  very  -^Irlr^^-^-n-nn  ol 
the  whole  year,  when^  as  I  have  shown,  the  aeidit^uifi-Ju^luiGt  and 
the  excretion  of  uric  acid  least  (see  p.  ^1). 

But  mdend,   the  whole  of  Sydenham's  description  can  be  BatUy 
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explaiiied  in  tenoB  of  hiIg  Bcid  excretion  hy  anyone  who  ia  ccn- 
veraaDt  with  it.  TUufl  lie  says  (same  refereace,  p,  42)  ;  "  But  a 
fow  days  before  this  (that  b  the  attack]  tptpor  corac«  on  and  a 
feeling  of  flatus  &long  the  legs  and  thlghfi/'  This  meinB  a  filight 
fal|  jo  ttjidifry  (no  douht  due  to  the  stomach  derangement  he 
Bpi;nlca  vt  ha  a  forerunner  of  the  uttAt^k),  a  plus  excietion  of  utio 
8cid»  and  its  e&ct«a  in  the  blood  causing  "  totpov.^'  oi  oq  I  have 
de bribed  it,  mental,  laetabohc,  and  general  depreisaionl  see  also 
previous  remarks  on  Dr.  Wataon*fi  owe).  Then  see  what  happenfl  ; 
he  goea  on :  "  Besides  thia  there  ia  a  i^paamodic  aSectJon,  whih»t 
the  day  before  the  fit  the  appetite  is  nnnnturaUy  hearty.  The 
TictJm  goes  to  bed  in  goc>d  health  and  slefipa/^  and  at  2  a.ru. 
is  rouged  by  the  pain. 

We  have  seen  that  there  was  dyepepBia  with  foil  of  acidity 
and  coUtemia  with  ^'torpor"  as  ite  iiiga.  Then  the  etomaeh  im- 
prove* t  *'the  appetite  ia  unnaturally  henrty."  Up  go  urea^and 
fleidity  at  a  time  when  the  blood  ja  hiphly  charged  with  uric  acid, 
and  the  natural  result  m  that  xt  is  ilrj^ixn  intu  i.h^  ji^'miA  and  this 
occurs  ju^^t  at  an  hour  when  the  aodil?  hna  been  rising  for  aome 
time  and  ia  nearly  at  its  bigheab  point. 

We  can  now  Bee  all  ouF  fectora  quite  clearly,  almost  as  well 
as  if  we  had  produced  the  attack  ouraelt'es.  (1)  Dyspepsia  pro- 
ducing a  fall  of  acidity  and  eoil&mJa.  (2)  Improvement  of  diges- 
tion and  appetite  raising  acidity  and  driving  the  uric  ai;id  out  of 
the  bbod  into  the  jointe.  Can  anything  bo  more  simple  ?  and 
thia  acquenoe  can  be  iD:utat«d  at  pleasure  to  any  required  extent. 
But  it  ie  only  by  acting  on  a  natural  or  artificially  produced 
oollflemia  that  arthritis  em  be  caused ;  when  there  ia  no  uric  acid 
in  the  blood  we  cannot  diive  it  into  the  jointa:  hence  as  we 
shall  see  all  treatmenls  by  drugs,  salts  (sulphates,  Ac),  mineral 
waters,  or  pure  meat  diet,  which  stimulate  nutrition  and  combue- 
tioQ,  and  keep  the  blood  free  of  urio  acid  for  a  time  by  doing  eo, 
do  for  Buoh  time  aleo  keep  ofi  arthritis ;  and  oonversely  the  worat 
conditions  for  chronic  arthritis  are  those  where  joints  are  already 
irritated,  and  a  conatant  supply  of  nr&tes  in  the  blood  keeps  up 
the  irritation. 

With  regard  to  pure  moat  diet,  all  uric  acid  abeorbed  in  the 
intestines  boa  to  poaa  the  liver,  and  as  wo  haye  seen,  a  large 
nitroBcnous  motg holism  means  hiah  acidity  of  the  liver,  and  high 
acidity  of  the  liver  means  reteotion  of  every  grain  of  uric  acid 
that  comra  to  it  (see  nric  acid   fJltar  experiments,  p.   177). 

ThuB  in  apit^s  of  large  Introduobion,  a  pure  meat  diet  keeps  the 
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blodd  clear  of  uric  acid,  atid  so  long  as  it  does  to  attlmtis  oaciiio^ 
be  produced. 

The  FROtDont  tbat  sbimulntion  and  iciditrfiulj  ]towi-v^t?r.  tte 
acidity  of  the  IJTor  fallB.  and  then  then  1b  a  correBpoudrngly  lotgt 
rmb  of  urifl  acid  into  tho  general  ciroulatipii^  and  tkia  is  no  doubt 
wnat  aUa  ocoura  wEiea  marphiae,  mercuiy,  iodides,  aad  otter 
ret4>Dtiv^  drugs   Are  siiapended.  ' 

Tq  cotinectian  wiUi  this  cauaatJon  of  arthritis,  I  was  much 
iEit«reBt«d  to  licar  Dr.  Oliver,  of  Harrogate,  Hay  at  a  meeUng  of 
the  Britiah  Balneological  ond  Climatological  Sooioty  in  April,  ISU'l, 
that  in  olden  timea  ha  had  often  aeen  gout  flare  up  la  patienle 
conaing  to  Harrogate,  ea  it  was  then  the  custom  to  put  tliea  Ln 
bft^  jmnj^gi^Qn  h^tt^^  and  these  Bgemed  to  develop  the  gout  itftaoka  - 
and  T  hear  from  Dr.  D*Oyly  Gran^,  oi  Harrogate,  that  bouu* 
patj&ntfl  etjU  have  acute  goub  on  Hrat  coraing  thers.  and  thia  ia, 
no  doubt,  due  to  the  salts  aad  sulphur  in  tho  Harrogate  water; 
but  if  a  gouty  pattent  \a  put  into  a  hot  bath,  which  acting  hke 
the  Turkish  bath  (In  Gg.  72)  ta  eure  to  flood  his  blood  with  uric 
acid,  then  the  Harrogate  water  will  be  almost  certain  to  produce 
an   attack  of  gout. 

Wliy  dona  gout  como  in  January  unil  February  ?  (1)  Becauae 
during  part  of  November,  the  whole  of  Pecembar,  and  January 
the  weather  tfi  cold.  Tliia  diminishes  the  e^Ecretion  tA  acida  in 
perspiration,  and  keeps  the  acidity  of  the  uiine  high  (Sir  A. 
Garrod)  and  tho  flllifllinity  of  the  blood  low;  hence,  during  this 
period,  the  excretion  of  uric  acid  fulEg  short  oi  its  formation  and 
introduction,  and  it  is  retaiuetl  and  accumulatetl  In  the  body,  the 
opposite  condition  to  mental  deprcaaion  and  at  the  oppcaite  end 
of  the  year  (aee  tig.  1).  {"2)  When,  at  the  end  of  January,  dya- 
pcpeia  lowers  the  acidity  for  a  day  or  two,  there  is  a  large  atora 
of  uric  acid  in  the  body  which  ia  at  once  washed  out  into  ihe 
bloody  producing  intense  coDwmia  with  "  torpor*'  as  its  sign.  (3)  On 
thia  Hupervenea  a  sharp  rise  of  acidity  which  quickly  clcara  the 
blood  of  uric  acid,  driving  it  into  tho  jolnta.  (4)  DuHng  the 
''  good  health "  of  the  day  before  the  attack  tho  patient  hi 
probably  taken  a  btlle  extra  exereise  as  well  09  a  Lttle  e: 
food,  and  diiripp  c]ie  erer^iae  he  has  produced  a  little  warmtl 
and   diminished  alkalinity   in  aome  of  the  joints  oI_Jiifl_£tiet      Thie 


has  not  subsided  when  the  rising  acidity  of  night  not  only  prc- 
vsnts  its  fall,  but  moreoBcs  it.  Hence,  at  2  a.m.,  certain  jointa  iff 
the  ftiflt  are  tho  lectat  alkaline  BtjTiotures  m  the  body,  and  tho 
wholOt  or  nearly  the   wholo,   of  the  unc  acid  in   the   blood  Is  oon- 
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rnitrii^  iipnn  Thnw,  a  nrji'  acid  filter  m  here  sec  up,  ftnd  Boute 
pain  and  ia£Ltriim*Lticiii   result,  ^^^^^^^ 

The  whole  tiling  is  a  fluotUfttiDU  in  tlie  excretion  of  uric  Acid, 
whiohf  oe  I   have  said,  a^a  be  imitated  to  any  reqairod   extant. 

In  oxpcrimontal  work  a  ^out  attack  can  be  produced  by  acids 
or  any  drugs  which  directly  or  indirectly  raise  the  acidity  or  other- 
wise iDterfttre  with  tbe  eohjbility   of  uric  auid. 

But  thetic  drugs  wilJ  not  produce  an  attack  unices  there  is 
plcQty  of  uric  acid  in  tho  blood  for  them  to  act  upon,  bo  thab 
the  mere  foot  that  an  acid  or  a  doe?  of  mercury,  nux  vomica,  &0', 
hoB  been  taken  witliout  producing  any  pain  proves  nothinj;. 

Tf  you  are  going  to  produce  an  experimental  arttritiB  you  must 
iirat  bring  n  qimntit.y  of  arh  acid  into  the  blood  in  Holution  pruhably 
with  a  Halt  of  pot'Oah  or  eoda,  and  then  administer  some  of  the 
drugs  fvhicb  will  interfere  with  ita  fioliibility  and  drive  it  into  the 
joicita  and  fibroua  tiRSUca  ;  this  ia  what  invariably  occura  in  nature, 
otherwise  an  attack  of  gout  or  rheumatiem  doea  not  reeult.  A  rise  of 
acidity  of  the  taking  of  a  drug  which  oaujies  reiention  when  the 
blood   in   iilreudy   frtc   fiuni   urio   acid   naturally    produces  no   result. 

From  what  hcia  been  uaid,  it  must  be  obviuue  that  an  aoid  may 
fail  to  produce  an  attack  of  gout  for  aoveral  icaaons.  (1)  It  may 
fall  to  ba  absorbed  from  gastno  irritability  (nauEen^  vomiting,  A.a.), 
ot  it  may  irritate  the  stomachy  and  prevent  ita  own  abaorptien 
and  that  nf  food  alno,  and  an  loA'er  rather  than  raise  acidity. 
It  is  specially  likely  to  do  ihis  wben  given  too  eonceatratedj  or 
in  too  Urge  a  quftntity  at  one  t^e.  (3)  When  ubnorbed  it  noAy 
he  overpowered  by  alkatine  salt**  of  potash  or  soda  prcaont  oi 
produced  from  other  sources  {an  debihty,  perspiratmnT  Sec).  It  ia 
always  nftseBSary,  therefore,  to  Beft  that  an  acid  given  raJBea  the 
acidity  of  the  urine,  (3)  There  may  be  no  uric  acid  in  the  blood 
owing  lo  I U previous  removal  by  it  course  of  salicylates  or  other 
flolvcntfl,  and  then  there  ia  obyioiuly  nothing  for  the  acid  to  &ob 
OQ,   and  no  ji^out  reddlts. 

1  notice  that  Dr.  Luff  in  hie  Ijoulatoman  Leeturee  {LancH.  i., 
18U7,  p,  1070)  objects  to  my  etatement  that  diminished  alkalinity 
of  the  blood  causea  retention  nf  urir  nctd  in  certJiin  t.TUUeit^  iind 
he    then    goes    on    K.    spR»k    of    tht    Bidubtlitie,^    *.f   nrjilinni    biurjitn- 

T^ut Trh)T    *fnVla    "^^f^^    Hodiiua    bian^te  ?    I    ebould    acknowledge 

that  the  urio  acid  if  long  retained  may  eventually  become  sodium 
biurate,  but  we  have  to  deal  with  it  at  t^^fl  time  it  ia  in  the  bloody 
when  according  to  the  late  Sir  W.  Roberts  it  is  a  quadriurate ; 
for  LioJds  dimrrnnti  kJ^O  iitkaXi^  IrvrensB  lIr  HtJIKhou  ot  urio  acid 
45 
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in  the  uHq«  froDi  hour  ta  bour,  alm[>st  Froni  moiueut  lo  momenc, 
laii  the  preeenue  tjf  mor^  tir  ]vm  irritation  In  flornp  fibrous  imx^e 
'a  a  {lequeat  concomitant  of  the  diminiahed  ejicretion  in  the 
urine ;  but  hero  we  are  dealinp  with  urio  uoid  as  it  in  in  Uji* 
hlood  and  tisaue  Huid^,  tiiod  that  it  c>v«atualfy  booom^a  a  biurbte 
wbi^D  rlepoHited   in  the  tisfiuoa  is  &   matter  of  no  cnnnoquence, 

AJ]^  jibtL  iTfii^  iifjA  with  which  I  Am'  concerned  in  this  book 
probabl)'  »'xistfl_jia_uiii;  BfH^^^  ^^jflfljlTinr^^"^'^^''  '"  ""lytffi^  ^' 
ill  cu]k1^1  rurni :  and  oa1v  In  thi?^  and  tb<?  nvxt  chapter  have  I  to 
deal  ot  all  vith  the  biuratc  oi  BodiiuD>  and  Ihot  only  ajUr  the 
arthritic  irritatLnn  ha*^  bt^^^n  produced.  For  w^  often  Hint  thu  hiurate 
plflstered  over  joints  and  ^nt  '^■MJTlg  r*"  i'll'ff'^  ^^  irritaTiop  (see 
Also  ray  reference  to  PfeifTerw  p^perinient*  on  himself  m  chapter 
ivi,).  When  urie  acid  ia  being  letaiaed  in  thr;  body  by  th?  action  of 
jiu  acid  it  ifi  ae  a  apbsrical  or  L::otloid  mate,  but  atill  In  auspeoeioD 
and  Doa-crystalliuc^  Axid  whou  w^v.  oeid  is  bemg  excreted  in  cxqebg 
UB  the  result  of  taking  nn  alkali/ this  alkah  mcGtB  with  It  in  thf* 
blood  or  tissues,  probably  an  uric  ncid  or  a  quadriiirate  (see 
Mordhorat'tt  ri'ftults  quoted  on  p,   187),       ^ 

Now,  the  late  Bir  W-  Koherte  telU  us  {"Urio  Acid,  Gravel,  and 
Gout/^  ji.  60),  that  the  acid  jtratfc  ^of  Bodium  ia  not  tlifowa  down 
from  a  nolut-if^n  nf  gyy^lfjuratfl  in  jftfy^  till  the  aecond  Of  ttuD^ 
i^jy,  and  it  aeems  probable  that  in  tha  livinji  tiasue  fluids  it  will 
lake  oven   longer   than  tliiB. 

But  Sir  A.  tlarrod  tell^  us  in  Lhc  patMuge  already  quoted 
above,  that  **  a  fen  glaBeets  ol  wine,  ale  or  porter  qnickly — pro- 
duoo,*'  kc.  and  we  S'^e  in  fig.  6fi  that  the  arthritio  paina  were  vet)" 
marked  within  an  hour  after  swallowing  tho  doao  of  acid;  obvioualv 
Ihon  the  arthritie  oould  not  be  due  to  d^po^ition  of  the  biurau, 
but  waa  probably  due  to  retenlion  of  uric  aeid  either  in  Bolution 
or  more  probably  in  colloid  fonti,  and  this  in  what  1  havu  ber^u 
suggesting  for  yeckrs  paat  in  provioua  editions,  not  jlgfosition,  bjl 
refeittion. 

'And  if  this  ii  earrect  wc  have  here  probably  one  rather  impor- 
tant difference  between  the  arthritis  o4  gout  and  tJiat  ot  *\z\tte 
rhenmatiam. 

In  acute  rbeiinial.iHm  the  arthritifl  la  oft^n  only  a  matter  of  ei 
few  houra,  for  even  if  it  ooDtiuucs,  the  irritation  may  lefl\e  one 
joint  and  go  to  onotht^r,  proving  that  the  urat«  '\e  soluble  and  can 
bo  moved  from  placr*  to  plitce.  And  this  alone  ia  u  very  powerful 
argument  againRt  Dr.  Luf!'fl  contention  that  the  biurate  Is  thi- 
cauae  of  the  irritation   in   gout :   ittr   in   gout   we   have   the  biurate 
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deposited  without  any  sign  of  irritatioii  round  it,  and  in  rheuma 
tiHin  we  hftve  very  severe  irritation  without  any  biurate  (deposit, 
or  time  for  it  ti*  be  ilepositifll. 

Ajid  tills  is  almost  cert'auily  due  to  something  more  solublm 
than  the  biurttte,  which  hoe  not  bad  time  to  he  deposited  :  hence 
tn  acute  rheumatism  ikcto  is  but  a  pjLsaiQg  inRammation  simjlur 
to  that  in  gout  of  the  fibrous  tiaauea  a  described  in  ehnpters  xvi. 
and  Kvii.  and  in  fig.  74;  and  here  the  soluble  urate  m  all  taken 
U|»  ugnin  into  the  uiiculatioa,  and  leaves  little  or  no  deposit  of 
acid  urate  behind  it  (aee  aIao  chapter  ix<). 

In  gout^  on  the  other  hand,  the  urate  is  not  atjly  present  in 
greHiter  quantity  In  the  one  joint  afTecCedi  but  it  remains  longer, 
and  so  the  binrate  is  deposited,  and  this  may  go  on  fnr  some 
time  ftttra<;tiag  other  urates  to  it  &fi  long  aa  the  hliiod  lh  rich  in 
urates,   so  that  the  tophufl  grows  atettdily  larger  and  la^ern 

Hero  wc  have  undoubtedly  to  deal  with  the  biurate,  and  have 
to  EXJQflider  its  EolubiUty  in  any  attempt  wc  may  mftJco  to  diaaolve 
and  remove  it. 

But  here  again  the  chemical  facts  are  not  nearly  bo  difficult  Ut 
recoriDlle  with  cUniiai]  experienciw  »s  ftome  appear  to  believe. 

Thus  the  late  Sir  W,  Roberta  tella  ua  that  tbo  biurate  b  not 
entirely  insoluble  in  blood  acrumH  and  aj^ain  ho  aaya  (previoua 
roferenee^  p.  l^^),  ''The  nolvi^nt  relation  of  ths  bodity  fluids  to 
the  material  of  gouty  depuaita  ia  simply  a  (^ue^tion  of  aaturation 
or  Aubsaturation.  If  the  lymph  or  synovia  at  a  certain  spot 
became  saturated  or  rather  auperaaturated  with  aodlum  biuraf-e, 
precipitotioa  of  that  aubatanco  will  inevitably  tjike  pbce  into  the 
contiguous  fihroufl  tieaues.  And  if  after  eueh  an  ev«nt  the  lymph 
or  synovia  recovet  their  purity  and  become  approdmatcly  free 
ffom  biurate,  ^  in  due  course  usually  eomca  about,  a  process  of 
hIow  resolution  will  of  necessity  set  in-'* 

Now  thifl  ia  very  interesting,  and  it  eiplaios  a  clinical  experi- 
ence of  mine  that  one  oft*^n  up  pears  to  eet  more  benefit  as 
regards  the  ^if^m-iTig^  up  f^J  pl'\  i^iriity -*""^^'"°  from  ftoaatfll  flLait 
Doureos  of  salicylates  with  pau^^H  tif?ttveeii{luuiL  than  from  a 
aing]^  IfiBjj  TBUfBFy  and  eiwh  Mme  onn  atartJi  fresh,  one  get*  a 
large  exeretion  of  uric  aoid,  though  towards  the  end  of  the  previous 
course  it  had  been  but  little  increased.. 

And  the  results  given  in  niy  curves  show  that  the  e^et  of 
leaving  oS.  salicylates  after  some  days^  administration,  \s  a  great 
fall  in  the  excretion  of  urie  aoid  in  the  urine,  which  is  thus  fr>r 
some   daj's   considerably   below  its  normal   reiation  to   urea,   and   it 
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BccmB  probabla  thtit  duhug  theM  liays  tho  lyrpph.iB  *",  j  '^"''^- 
tioQ  ol  iubflflturatjon  ftnd  aomc  reBolutioD  of  binrate  depofliu  ooD' 

flequently  occurs. 

Again,  &□[!  Lhu  iti  a  iriatter  of  Lhe  grcatat  intemt.  Sir  W,  Robirrto 
iliowB  (previoua  reference,  pp,  70  am!  80)  in  Kis  cxp&nmenta,  rhnt 
the  biuraU  ia  comparatively  soluble  id  water,  ohd  tb^t  the  aoivaot 
power  of  Aenim  ot  a  saline  aohution  increa««fl  u  the  percentage 
of  ssUae  it  coDtains  diminidh^M. 

And  it  follows  iroin  Ihis  tbit  ^  blood  whiuh  ls_g^tery  hnri 
poor  ia  sdinoa*  t&  n  much  betlgr  BolveiA  <rf  biltrate  depoBJte  than 
«  bl9od  which  ia  oonoentratfld.  and   rich  in  aalinra, 

And  thifl  ia  cxactLy  wbat  wc  hod  in  rmttiro,  for  ua  1  huv«  be«a 
pointing  out  over  and  over  agfiin  in  the  previous  chapter*  (aer 
p.  25(>  and  elsewhere),  it  is  in  the  old»  fe^bU.  debi1ifst«d  nnd  wa1«r 
logged,  that  we  get  a  cnnat-aat  cxcena  of  uric  acid  in  the  urinv, 
ftml  what  appears  to  be  a  comparatively  rapid  rcmoviLl  of  biurale 
d(?pcait£  from  gouty  jointe,  soon  leaving  little  bat  t^rosion  to  nuirk 
the  place  where  tbey  were. 

Now,  us  we  have  seon  in  previous  chapters,  the  mere  preaenci^ 
of  an  eirrH^  of  uriu  acid  in  the  hkittd  makes  it  dilute  and  watery 
bj  diminishing  the  outflow  of  vi^aber  from  th«  kidneya,  sit  that  vft 
get  in  chloroEia*  as  Dth  Jones  has  pointed  out  (aoe  chapter  xii. 
p,  561),  not  only  a  lowering  of  the  blood  dccbn^  but  a  fall  in 
the  specific  gravity  of  the  blood. 

And  the  eame  in  Bright's  disease,  when  there  is  relefilian  of 
water  and  drnp^^y.  the  blood  (an  in  the  case  examined  in  chapter 
xw..  p.  C24,  for  instance)  i«  [hkif  and  watery,  and  contains  but  a 
low  percentage  both  of  ha^mo};lobm  and  cells. 

And  thia  ia  not  all,  for  in  condLtiooe  ol  wcnkneas»  debihtv  and 
emaciation,  we  get  low  nulrition  nnd  pJat^kHuing  of  digestion  and 
mefnhclism  in  general,  and  an  a  result  oF  thene,  very  low  tsiBt^rp- 
tiou  of  urea  per  pound  of  bo<)y   ivtlji^bL. 

But  the  urea  is  the  index  of  the  breaking  up  of  albumens  anil 
albuminous  tisauee.  and  whili?  the  citrogcnous  portion  of  these 
goes  to  produce  this  urta,  their  Eialt^  and  aaid-lcnniug  fndick^*i  no 
doubt  rumish  the  correnprmdirg  salinv  L-onstifuents  of  the  blood 
and  urine,  and  hence,  hh  1  huve  shown,  the  acidity  of  th«  urin# 
varies  up  and  down  with  the  urea. 

Tharoforo,  in  conditious  of  debihty,  waiting,  and  e*puciaUy  if 
there  is  dropsy,  we  have  two  very  powerfTd  conditiona  tending  to 
make  the  blood  nnd  itti  serum  watery  and  poor  tn  salinca,  and 
ihifl  will,  DH  we  have  seen,  directly  increase  their  pewflr  <if  dip- 
solving  biuiate  depo«itA. 


OOLiT 


709 


Again^  rl  \s  cot  to  tbe  poini  with  regard  to  the  large  excretioQ 
of  uric  acid  in  the  urine  prodiiced  by  the  adminietration  of  alka- 
lies or  the  dimiaifihed  eDicrebion  pToduced  bj  »uid  and  acid  aalta, 
Ac.,  to  flhow  Ihot  the  (mlubilitj  of  the  biuratc  ia  not  increaeed  by 
alkalies;  for  in  all  phyaiologioal  condiliaos,  and  probftblj  in  all 
pathological  on<>B  aIbo,  with  the  exception  of  gout  and  rheufoatism 
of  Bomft  standing,  we  tiave  to  dpJil  only  with  iiTic  acid,  or  a  urate 
of  wliich  Ihe  solubilities  are  as  vre  know  very  difForont  from  tht^e 
of  the  Liuritti^H  and  wbicli  do.  comparatively  easJlyn  pans  iiit<]  solu- 
tion in  combination  with  un  alkaline  bo^v.  and  arc  a\m  precipi- 
tated from  auch  solution  by  an  acid  which  takvs  the  baBc  from 
them. 

1n  HO  far  hh  alkalies  and  their  adminiatratioTi  afTect  th?  solu- 
tion and  removal  of  biurate  from  the  tiaauefl,  their  firflt  effect  is 
no  doubt  to  TemoTc  uric  acid  or  nrates  and  eliminate  them  from 
the  body,  and  if  this,  as  in  the  coae  of  the  aaliuylatc^  abovo  men- 
tionod,  caueea  subaataration  of  the  blood  and  tissue  fluidB,  then 
8Dme  biurate  is  taken  up  from  thf^  deposits. 

Hence  the  elimination  of  gouty  depoNitH  by  the  administration 
tit  alkalies  is  prtibably.  aa  the  late  Sir  W.  Roberta  points  out 
(previous  reference,  p^  12^)  a  somewhat  slow  process :  though  in 
taking  liis  estimate  of  their  effects  we  must  make  allowance  for 
thn  constant  daily  introduction  of  uric  aeid  or  jcaathinv^  in  food, 
which  waa  probably^  in  thi?  case  he  is  speaking  of,  neither  pre- 
ventfld  tior  atlowMl  for.  And  when  introduction  is  prevented,  aa 
I  constantly  aim  at  doing  by  diet,  the  Bubeaturatlon  of  the  tiKsue 
flaids  ia  bcrcaacd  and  tho  resolution  of  biurate  deposits  aci:clerat«d. 
Apnin  alao,  it  ia  htllo  to  tho  point  to  flbow  that  salicylates 
have  but  small  effect  on  the  aoluhdity  of  tho  biurate,  for  both  in 
physiology  and  pathology^  when  they  cause  a  plus  excretion  of 
uric  aaid,  they  have  to  deal  probably  ("ntirely  with  a  soluble 
urate  ;  and  if  chemiatry  K  correct  thi^y  apparently  have  the  power 
in  oonditiona  obtaining  in  the  living  human  body  ol  splitting  this 
up  into  its  constituents,  and  combining  with  only  one  of  them, 
the  glycocoll  ;  and  tliifi  power  baa,  as  I  have  pointed  out  in 
chapters  li,  and  lii.,  somi*  rphition  to  the  flahnea  in  the  blood  and 
ihs  acidity  of  the  urine  in  relation  to  urea,  and  cannot  therefure 
apparently  be  e:ceiCLsed  in  do^s. 

Other  things  which  interfere  with  the  solubility  of  unc  add 
(such  as  iron,  lead,  inorcury,  lithta,  Etnc^  manganese,  calcium,  fto,) 
may  ahio  produce  an  attack  of  gout,  but  compared  to  acida  they 
are   rarely   met   with   in  nature,   and   are   not   generally  so   powerfid 
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III  octiun,  beciLUflc  tx  good  eupply  of  iilbalmc  phoflpttutea  or  other 
alkaline  aalU  ej^ily  pr^vonte  thoir  producing  much  Tet^ation.  8tili 
ut  nigbt,  when  ihn  iGid'ity  is  tiigb,  th«y  prodii<;o  a  little  or  iacrt^ase 
any  pain  that  is  pr^serit. 

Of  iron  wilr*,  Bir  A,  UuitchI  Ha^s  (p.  38^):  "These  prepikt*' 
tions.  when  iadiscrimijYAtnly  given  to  gouty  aubjccte^  are  apt  lo 
cscitc  pfkroxysms  of  their  diBOrdar^  ri&d  are,  for  the  moat  port, 
oo&tra  -  indicated.* ' 

That  lead  ptccipitat^s  B^^ut  nttocka  is  so  well  known  thai  I 
n^cd  hardly  quote  Anything  conci^rniDg  it,  but  Sir  A.  Garrod  ha» 
nhown  lUut  gaot  ia  much  more  cooimoii  amoDg  those  exposed  Lo 
lead,  such  us  pluEpbera  and  paintere.  He  abo  pointed  out  that 
urio  aoid  is  almost  invEkrijibly  present  in  the  blood  in  ceibcs  of  le&d 
poisoning. 

1  would  remark,  in  piLsaing,  that  it  is  during  the  smondftTy 
lActioa  ol  lead  that  there  iii  coIhEjmia.  Ite  primary  action  ia,  fta 
I  have  shown,  to  dimininh  the  aolubility  of  uric  acid,  to  bring 
excretioD  below  formation,  and  to  retain  it  in  the  body,  and  at 
this  time  there  \a  little  or  none  in  the  blood,  Th^n,  when  from 
dyspepaia  or  intestinal  pitln  (due  to  urate  of  lead  in  the  intestinal 
walla,  aee  pp.  452  and  tjfj)^  the  urea  and  acidity  falX  the  ret^inMl 
uric  acid  ia  washed  out  icto  the  blood  stream,  and  collsmia  with 
alow  high  tensiou  pul«G  accompnuy  and  follow  the  lead  Lioliu.  If 
my  rcBcaiches  iiro  cotrcot,  the  elow  high  tension  pulse  wliich  la 
often  v^ery  marked  in  plumbiem  may  be  taken  oa  pioof  positive  of 
the  pretaence  of  esLcesa  of  uric  acid  in  the  blood,  and  tb<j  puli^f 
can  ho  quickened  and  ite  tension  reduetd  by  drugs  that  act  on 
uric  acid,  and  they  may  produce  gout  when  so  acting.  Again*  I 
have  in  my  own  case  often  produced  (ae  it  is  easy  lo  do)  boib 
the  primary  and  ascoudafy  aotion  of  lead. 

Aa  to  mercury,  I  have  shown  tJiflt  ita  admJuiatration  biinga 
tho  excretion  of  one  acid  below  the  level  of  format  tori  {Brituk 
Medical  Jourji'd.  18'.»0,  vol.  i.,  p.  1241  ;  also  fig.  17,  p.  07),  nnd 
clvara  the  blood  of  tt,  producing  mental  woU-be.ing,  free  capillanM, 
and  quick  low  tension  pulse  and  diuresis,  all  cesultfl  of  tJie  free 
capillariea. 

It  aUo  rcaemblos  lead  in  that  it  produeee  in  my  own  pereon  at 
leaet  Home  intestinal  pain  of  a  griping  character. 

Sir  A.  Garrod  say.s  of  it  (p.  23fi)  :  "  It  iB  a  well-est.flbiishod  fact 
that  metnUio  impregnation  ie  capable  of  indijcing  pain»  jn  ih^ 
extremitiGs,  which  beai  a  close  resemblance  to  tho&e  of  rUtunia^ 
tism-"  ArtiCcCTB  exposed  to  m^Mcurial  vapour  oftou  suffor  from 
what  is  termed  "  neuralgia  mewurialis."  , 
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With  regard  to  lithia.  1  mu»t  r«icr  it}  whul  I  h&vn  sutd  ol  its 
AOtioD  on  p.  57.  My  roBulba  show  thut  it  diininisliG^  tho  cxqfe^Uoq 
of  uric  acid,  and  at  t]io  Bume  tim^  [reea  the  cttpilbncs  and  quicken* 
the  pulse,  cnuRefi  mental  well-being,  and  a  iree  flow  of  urine,  ft&d 
wLtD  it  does  all  Lliis  it  generally  cauAcB,  like  lead  and  merouty, 
Hjme  pficlujig  and  ahouting  paia  in  the  jointj^  also. 

Now  the  mmeral  watera  containing  suiphalea  apokcn  of  In  the 
proTiouB  chapter  &&  ouring  ^lyconurm  and  diabetes,  and  aa  doing 
this  by  oleimni;  tbe  blood  oJ  uiio  acid,  an;  many  of  them)  fitrange 
%»  it  may  seem,  uBcfal  in  th&  treatment  of  gcut  ulao. 

Now.  they  cure  the  dmbetes  by  clearing  th^  blood  of  uric  flflid 
auJ  iiUowlng  cumhuHtiou  to  improve,  iLiid  we  r^boulil  expect  ihat 
in  doing  this  they  would  produce  more  or  leaa  arthrilLa>  and  this 
ie  exactly  what  we  find  to  be  the  coac  ;  stilly  nevertheleee,  they 
do  some  ^ood  for  gout,  because  onco  this  firat  urthritis  has  paAued 
over  they  tond  to  keep  the  blood  free  from  i?  ire  ess  of  uric  acid 
for  some  time,  and  in  thi?^  way  k^ep  off  attacks. 

But,  unfuituimt«)y»  the  fimt  arthritis  does  not  alwHya  disappear 
Hod  the  blood  la  not  always  k^pt  uonstmitly  cl^r  cf  urate,  but 
it  fluctuates  back  and  for^Ards ;  in  this  case  a  patient  may 
come  to  the  apn  walking;  but  leaves  it  on  crutches-  This  result 
variea  with  the  conditions  present  in  uacb  individual  patient,  with 
luf«  strength,  his  nutrition,  and  above  all  with  hh  digestion.  I! 
digeatioD  is  ^od  the  i^limulation  will  succeed,  the  blood  will  be 
cleared  of  uric  acid,  and  the  smouldering  arbliritis  wiJI  come  to  un 
end,  OS  the  joiiita  are  no  longer  bathed  \a  uric  acid.  If,  on  the 
othr^r  handf  digoetioD  ia  feeble  the  blood  will  not  be  completely 
cleared  of  urio  acid,  t^ere  will  be  colltemia  with  fluctuationB,  and 
the  arthritia  will  continue  or  increase. 

It  i&  by  cleri-ring  tJie  blood  of  uric*  acid  that  a  tar^  number 
of  drugtj  (aa  ifjdidea,  salts  of  calciuai,  cannabia  indlcH,  litliia, 
guaiaciLm,  other  reaina  and  compounds  of  sulphur,  such  as  the 
troob.  Buipb,  CO-  ol  Sir  A.  Liarrod)  act  in  relievin^E  chronic  arthritis 
aasociated  with  debility  and  almost  completely  free  from  febrike 
temperature- 

These  trotiblea  are  dua  to  the  fact  that  there  ifi  chronic  nolhemia, 
and  a  very  little  rine  ijI  acidity,  ^uch  us  that  which  occura  every 
night,  teudu  to  drive  almost  every  evening  a  tittle  more  urate  into 
the  joints,  and  keep  the  irritation  smouUlcriat;  on,  but  if  any  of 
the  above-mentioned  druga  can  kaep  the  blood  njlativBly  free  from 
uric  acid,  much  of  this  chronic  irritation  ujny  be  prevented;  but 
the«e  druga  alao  when  lirst  used  may  make  the  paios  woritr  for 
a  day  or  two. 
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Thia  u  exAOtlj  th«  candition  (chronic  arthrit^  MsooiAtod  witb 
debility)  in  which  afl]]cylnt«»  will  do  do  good,  and  Ta%y  «v*n.  at 
we  fthalJ  flee  Jn  the  next  chflpt^r,  do  harm. 

Eiactly  the  aamft  thing  holds  with  n^ard  to  the  mineral  wntpra 
which  cGntain  saJphAtee  -.  the  paticnte  arrive  at  thi^  spa  witli  a 
considerable  quantity  of  uric  acid  in  their  blood,  itnd  tht^  8u]phAt<*« 
drive  thia  into  their  jointH  and  prodiiije  nn  arthritis,  and  I  b^erv 
that  at  mveral  auch  spaa  the  physioians  are  in  the  habit  ol  telling 
their  patients  that  this*  liriJt  attanlc  in  a  sign  that  th«  w«t«r  ia  going 
to  do  good. 

And  this  ia  qtJitfi  true,  for  once  the  first  attacb  Ja  OT<ar  thv 
aulphat^n  kvcp  the  blood  relatively  cli^at  of  uric  acid,  and  thiu 
prevent  futurt^  atlaclrs  for  aomo  time- 

Aiid  they  produce  thew  results  (1)  by  clearing  the  blood  of 
una  nc'id,  and  (2)  by  tb^  luc-rciuu'  of  mefdbolisni  and  combuslTon 
which  reaiilte  from  this,  and  whit^h,  ab  wv  hav?  Been,  cun^a  the 
diabetica,  and  tbc  result  of  ihm  upward  mctnboliam  ia  that  the 
firea  of  lifo  in  this  pationt  burn  for  a  conaiderabie  time  both 
bnght(»r  aad  better,  acidity  of  urine  remains  high,  alkalinity 
n{  blood  loiv,  tmd  the  blood  is  kept  relatively  clear  of  uric  arid 
lor  MHia  i:umtha,  so  that  there  la  ao  arthritia. 

Indeed,  it  \s  obvioua  that  eu  long  as  the  blood  containa  no 
oxcesg  of  uric  acid  an  arthritic  irritation  (uric  aeid  liltor,  am  p. 
177)   cannot   take   up  much   urate  from   Lt. 

Bat  let  the  patient  leavp  off  the  drug  or  the  minerrd  Titer, 
nud  whitu  aftPi  a  few  months  hia  comhuation  has  oome  down  again 
he  will  ftgaiiL  have  colhemia,  and  eAoh  ruw  of  acidity  will  then 
incrcnae  the  irritation  of  hie  joints. 

In  thia  way  the  cure  of  the  arthritis  ia  not  pertnanent,  but  batf 
to  be  repeated  from  year  to  year;  indeed,  there  in  obviously  no 
core  for  these  diBeascs  hut  such  alterations  of  di«t  aa  limit  the 
introdut^tion  and  Forriibtion  of  uria  acid,  and,  at  the  same  time, 
provide  foi  its  steady  and  continual  eliminataoD.  thus  gradually 
ramoving  the  quantities  previoualy  stored  in   the-  body. 

Speaking  generally,  it  may  be  said  thut  all  the  diseases  iu  the 
preoeding  fourteen  chapteie  may  be  cured  by  euoK  &  drug  as  tlje 
iodide  of  mercury,  which  clears  the  blood  of  uric  acid,  but  that 
thia  dnig,  or  any  othpr  anting  likp  it  and  removing  the  collinmia, 
may,  in  doing  so,  very  probably  produce  urlhritiB  (aa  we  shall  see 
In  the  oaaeti  recorded  in  the  Dext  ohaptei:],  but  if  it  does  not 
produce  arthritis  at  once,  then  \t&  continued  adminiatratiofi  will 
keep  the  blood  clear  of  urio  aeid,  and,  for  a  time,  prevent  arthritis; 
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Buch  drugs  oati,  in  fact,  produce  atthritU  only  when  they  find  a 
fjQftQtify  of  uric  acid  in  the  blood  on  which  to  act.  On  the  other 
hajiii,  it  is  nearly  always  powible  to  pnxluce  an  ftrtliritia  by  giving 
a  solvent  of  uric  acid,  such  aa  aa  alkali  ;  thos.  i{  some  bicarbonate 
of  soda  is  taken  in  the  afternoon,  ttiis  brings  a  littla  uxtra  urio 
&cid  into  tbc  blood  provided  there  in  an  avcibblo  ntoie,  and  whfn 
the  ordinary  oveoio^  Hac  of  urinary  acidity  (or  fall  of  blood  alba- 
linity)  siip^Tvenas  upon  thifl,  thor»  in  pricldng  and  shooting  in  the 
jfiinU;  but  tbi»  would  not  have  occurred  if  the  alkali  had  not 
been  taken,  becaiwe  there  would  lifive  been  lew  uric  acid  in  the 
bkjod— 80  little,  in  fact,  tliat  the  riac  of  acidity  would  hove  pro- 
duced no  ooticoiible  effeot  on  the  joints  i  and  wo  have  hero  aa  it 
wer«  a  summary  of  the  whole  action  of  uric  acid  in  the  causation 
of  disease;  und  diet  alone  will  cure  or  prevent  the  whole  veriefl  of 
ditteasee,  whether  colhemic  or  reteDtivB.  becauiw  it  djinlnitthefi  the 
Bvailable  uric  acid- 

In  the  aarae  way  a  purely  nitrogenoua,  or  highly  auimttl  dicfc» 
may,  like  tho  draga  and  mineral  wat^ra  mentioned  above,  not 
make  a  chronic  arthritis  wotba,  but  better;  for  meat,  and  even 
uric  acid  itself,  are  stimulanta  t-o  nutrition^  because  they  rApur  the 
blood  of  urie  acid  and  atari  an  upward  mettiholiam,  and  mf  long 
ae  the  fircB  of  life  bum  brightly  the  blood  in  kept  cleat  of  uric 
arid,  and  there  ia  reUtive  freedom  from  arthritib. 

But  a  time  eomee  in  every  uaue  when  thia  etimulation  ia  no 
longer  powible.  when  the  firea  ol  life,  from  age,  over-work,  and 
other  cHuseH  of  e^hau^ntion,  bum  bo  k>w  that  they  will  not  re-act 
to  any  atimulua.  and  then  oeither  meat  nor  urir,  acid  will  do  auy 
more  good ;  and  thou,  instead  of  acting  aa  stimulants  the  urio 
avid  gets  at  once  into  the  blood,  and  causeB  the  meat  tcJri^le 
depreeeiou  of  miud  and  metaboiiam, 

80  long  aa  etimulalion  uontinuuA  the  patient  is  very  pleased 
with  thp  result,  hia  arthritis  la  better,  and  he  tr  better  and  stronger 
ia  himself  ;  but  he  cannot  leave  off  hia  atimulanta,  they  have,  on 
the  contrary,  to  bo  ateadily  increaeed,  or  all  hw  troubles  tend  to 
roturo,  and  at  the  end,  which  ia  euro  to  cotne,  he  will  have  ihe 
most  disaatrouA  co1la>niia  without  any  ebanoe  ol  escape  from  ica 
fatal   reaulta, 

I  believe  therefore  that  the  treatment  of  chronic  arthritis  by  a 
pure  meat  diet  i«  n  mo&t  dauperoua  treatmoul.  though  in  aomc 
oBsi^a,  and  whom  it  acta  as  a  stimulant,  it  does,  for  a  time,  rcLrvo 
the  arthritis  :  but  wheie  it  fails  to  act  oa  a  atimulant,  or  after  tht 
fitiniulation    panes   off.    it    will    produce    most    serioua    reaults,    tad 
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even  ill  the  luat  few  ycara  I  have  a&&n  it  apparently  produce 
Hpvere  depres&iGn,  headauhe,  aleepleBsne^  and  aDi^min  (all  the  sigiu 
in  iact  oF  ooihtmia).  and  in  one  (:a.Be  eveji  fit»  ending  in  pmloD^fd 
coma.  Then  [  nutioc  ilitLt  Dr.  ArmsUong  of  Buxtua,  wlio  read  a 
paper  &t  tljc  Medical  Society  on  thia  Ueutmcnt  in  clirozuo  gout- 
[Bee  British  Mcdioai  Journal,  MiiV  I  and  1^,  Lbi^JT)  givea  as  one  oi 
his  i!onL;luHJonfl  in  the  original  pitper  that  patlentt  "recover  equally 
well  whetlier  on  This  [pur*-  meat)  dietary  or  on  the  meat-free 
dietary  auggested  by  Mr.  Alex.  Hnig"';  if  thie  if*  ao,  thyre  is  u« 
sliadow  of  doubt  in  my  mind  aa  to  vhich  diet  le  the  safer  oi  tKv 
two^  and  after  the  nbove  ^xpencnccs,  no  one  for  whom  1  am 
reepoQflible  ehall  ovoi  bo  put  on  a  pure  moat  dn>t. 

In  patliology  we  see  thfi-t  a  gout  attack  is  brought  on  bj  in- 
dulgoQoe  in  wim-s  ami  beRfH.  which  Jire  nitire  »r  lead  atron^^ly  acid. 
Cliampagiic  is  about  the  mozit  acid  of  wines,  and  the  che^pei  beeis 
are  generally  more  acid  than  those  of  better  quality.  1  found 
acidity  equivatent  to  IS  gra.  of  oxalic  acid  in  a  pint  of  Id,  oIei 
and  25  gra.  in  a  pint  ol  atout.  Sherry  ^7  grs,  in  a  pint.  Pori 
about  the  &ame.  Claret  4i5  gm.  to  the  pint,  and  champagne  49  gn. 
to  the   pint. 

Sir  A,  G^rod  aays  (p.  226):  '^JU  n^aide  acidity,  Dr,  Bcnve 
Jonefi  baa  asecrtdined  that  wines  may  be  arranged  in  the  following 
order,  beginniog  with  the  least  acid :— Sherry,  Port,  ChampagDe- 
Claret,  Madk^iriL.  Burgundy,  Rhine  wincG,  and  Moaele,  All  the 
wroea  are  found  to  be  mora  acid  than  malt  liquors/*  but  as  the 
quantity  of  malt  liquor  taken  ia  generally  muuh  greater  than  tbnt 
of  wine,  ibc  total  nmouiil  of  acJd  taken  may  be  gr^^ter  In  thoao 
who  drink  beer  than  in  those  who  take  wino. 

Then  the  Late  Dr.  G.  Haricy  hae  pointed  ont  the  interesting 
tact  [Lancet,  lS'Jt>,  vol,  Li,,  p.  'X^J)  that  the  Champagne  uaed  in 
Kngland  U  oft^n   more  acid  than  that  uaed  in  othi>r  couatries. 

A  good  olasa  cider  hfts  an  acidity  equal  to  58  gra.  of  oi&liu 
acid  to  the  pint,  bub  it  ulao  uunUiiiR  a  quantity  of  ecda  and  potAsh. 
and  the  eficct  oi  taking  it  aa  regards  tUi:  acidity  of  the  tventy- 
fooT  hours'  urine  is  ahnoat  ntl ;  1  aapposo,  therefore,  that  ita 
aeidjty  is  due  to  acid  salts  of  vegetable  acida  wliich  in  tha  body 
are  converted  iato  oRrbooate^,  and  as  the  Ji<;idfl  and  alkjiliea  in 
cider  or  appla  juice  are  nearly  balanced  iht&rv  is  no  irflect  on  the 
acidity  of  the  uiiuo. 

With  winea  and  becrSn  howcvitr,  this  is  not  the  oaso,  ^or  either 
by  formation  of  acide  duiiug  lormcnlation,  or  by  loss  ol  alkali 
during  fermentation   and   ke<rping   (in   the  cofle   of   wine   thero   la   a 
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deposit  of  acid  Uitrats  of  potaah^  tartar)  the  alkal[«a  no  longer 
baUnce  the  Boida,  and  th^ae  beveragfw  hare  a  mnoh  more  decided 
effect  in  raising  the  ariUtty  of  the  urine  than  cider  has:  bcur  alau 
ia   made   from   barley,  in  whicli  acida   preponderat*  over  altaliea, 

Fruita,  again,  are  acid^  owing  to  the  aoid  saltc  they  oontain^ 
hut  tb^ae  become  carbonatecj  in  the  bodv,  n-nd  OnCt  as  doaea  of 
alkali  rather  thau  of  acid^  and  th«y  und  to  lower  the  acidity  of 
tile  tweoty-foar  houra'   urine. 

T  conclude,  therefore,  that  while  n;any  vinea  and  beers  hare 
quite  a  diattnct  eflcct  in  raiaiog  the  acidity  of  the  urine,  and  vill 
consequently  oauae  retention  of  oratee  in  the  body,  and  help  tu 
pave  the  way  for  gout,  good  ddac  made  from  pure  fruit,  uoao- 
phiatLcated,  and  apart  from  impuritiGs  auch  as  lead,  will  do  but 
little  barm,  and  will  t«nd  tc  lower  the  acidity  of  the  urine  rather 
than  to  raiee  it^  so  ttat  It  may  even  do  good  and  prevent  gout. 

In  reference  to  this  point  about  oider,  I  have  been  told  by  my 
inond.  Dr.  Bonus,  that  a  great  friend  of  hie,  a  nativo  of  Normandy^ 
used  to  tell  him  that  gout,  gravel,  and  rheumatiam  were  rare  form« 
of  diaeaab  there^  and  that  this  was  attributed  to  the  uat;  of  cider 
in  place  of  wlni;;  I  buUevt!  tliat  the  same  haa  sometimes  b^a  said 
ol  the  cidei -drinking  countiea  of  England,  and  I  have  kaown  one 
or  two  people  who  utderted  that  their  gout  or  rbcumatiam  had  Left 
them   ou  their  givmg  up  wino  and   taking  to  cider. 

I  have  also  seeu  aimilar  reeorda  with  rc?gard  t^  gravel,  ao  that 
I  am  inclined  t^j  think  that  cider  or  apptea  are  good  preH-riptions 
in  thia  (rouble.  Kovh  gravel  m  fl  coUrcmif  diaeaite,  arthritis  ia  n 
gout  or  precipitation  diaeaao,  how  is  it  thou  that  one  treatment  will 
cure  both?  The  gravel  ia  a  ooUfemio  dideaee,  and  in  accordaneo 
with  the  rale  is  rwUevod  by  a  preeipitant,  therefore  the  eider  acted 
t^  A  preeipilant :  but  how  did  a  precipitant  cure  arthiiUa  I  The 
auawer  is  that  thn  arthntta  ajioken  of  wa^s  chronic,  not  acule«  awl 
that  it  was  being  kept  up  Lj  colliomia  which  allowed  constant 
frcah  uric  acid  to  be  brought  to  the  filter :  th^"  cider  reUeved  by 
patting  a  stop  to  thia  prouesa,  acting  in  juat  the  aame  way  aa 
indidca,  aulphiu,  guaiacutn,  and  many  sulphate  watera,  all  of  which 
are  preoipit.&nta  not  aolventa.  Very  chronic  arthritis  is  tihu:^  undT 
some  comlltioaa  a  collatmic  diseuac,  and  ia  relieved  by  precipitaiils 
ot   by  fecdiug   up  (nee  ohnjjt^^r  j^vi.)- 

Many  Iruits  having  a  diatiuctly  acid  reaction  tend  to  raise  the 
acidity  of  the  urine  and  diminiflH  the  olkahnity  of  the  blood  for  an 
hour  or  two  after  they  have  been  takeu^  and  while  they  do  thia 
they  often   uauae   mental   exaltation   \iud    well-bi^ing,   with,  parhapH, 
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8om«  pricking  and  shooting  paiiu  in  the  joints,  or  in  »  vary  gcuiy 
perBon  &n  attaok  may  he  preripitjited  ;  but  at  the  end  of  this  time 
their  alkaiine  hase4  L'ome  iulo  acitinri,  and  thcr»  is  a  fall  in  the 
oeidity  of  the  urine  and  a  liw  in  the  alkaUnity  oi  the  blood, 
vhioh  more  than  compensatca  for  the  proyioue  fluotoatioa  in  tbo 
opposite  direction,  ao  that  the  effect*  of  Buch  fruit*  on  the  r*- 
action  of  ihe  urine  of  the  twontj-four  hours  is  to  produue  very 
little  change. 

Fruit*,  thereforr,  may  be  freely  cateu  by  those  who  have  not 
much  urate  in  their  blood,  and  they  will  not  tend  to  cause  A  ro- 
tcntion  or  aeoumulatioa  of  uHo  acid  in  the  body,  but  rather  the 
Tevene. 

f  must  confer  that  T  6nd  it  difflcuLt  to  underatAod  the  logia 
of  thofle  who,  viahiug  lo  laioer  thu  eflecta  of  wines  on  the  human 
"body,  liave  aatittfied  thomanlvea  by  looking  up  the  percentage  com- 
position  of  euch  winoa  in  Dp  work  on  chemistry,  and  thtn  finding 
that  their  order  of  acidity  did  not  florrespond  with  thoir  apparent 
order  of  gout  production,  ha\re  thence  couefuded  that  their  uoids 
or  acid  salta  hod  no  pfTpct  on  the  humnn  body,  and  nothing  what^ 
ever   to  do   with   the   productiun   of  gout. 

Surely  if  the  object  is  really  to  dnd  out  the  effect  of  wines  on 
the  reaction  of  the  fluids  ^E  the  htiman  body,  it  might  be  almost 
worth  while  to  pour  a  known  quantity  of  one  or  two  of  them  into 
a  human  body  and  watch  their  effects  on  the  reaation  of  the 
urine  for  instance;  and  thi^  ia  an  experiment  whiuh  can  be  begun 
and  ctjmpleted  in  three  to  four  hour?*  nf  any  single  day. 

The  above  view  that  the  acids  of  wine  are  not  the  cfluae  of 
gout  hooaufte  their  acidity  does  not  correspond  with  their  reeoriled 
production  of  gout,  appwirs  to  mo  [iIbo  to  quite  lose  flight  of  the 
obviouH  fact  that  tlk£  effect  on  the  body  depends  not  only  on  the 
acidity  of  the  wine  but  also  on  the  quantity  taken^  so  that  lieerv 
of  cortiparatK'fily  low  acidity  taken  by  the  pint  may  neverthelosa 
produce  as  much  or  more  effect  than  the  moro  acid  wincB  only 
taken  by  the  ounce. 

Now  fig,  63  fihowe  thi;  effect  on  the  acidity  of  the  urine  of 
2  oz,  of  sherry   t^ken  at  8  a.m. 

The  firftt  point  on  the  flurro  is  the  excretion  of  acid  for  the 
hour  endiDg  8  a.m.,  the  other  poinla  are  th*;  escretiona  ot  haU- 
houra  multiplied  by  two  lo  make  them  comparable  to  the  liret 
point.  The  figures  below  are  the  hourly  and  half-hourly  excff- 
tions  of  uHu«  in  cc,  multiplied  hy  the  number  of  cc,  of  standard 
soda  solution  required   to  nevitraliae  them. 
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Tlu^  lower  bruben  ounrc  is  that  of  a  ooatrol  d»y   for  comparifiDD. 

Nc  food  wits  takGii  for  an  hoar  aft«i  th«  shcTry,  bj  wbich  timo 
it  had  Dftusod  it  very  dietinc^t  riae  in  tho  aridity  of  the  urine,  a 
rUe   which   is   nev9r  aei-Q   in  th«   normal   turv?  of  these   hours   (fi«t 

fig-  -I)- 

Note  alao  that  vriih  the  rising  acidity  the  urinary  water  rone  lo 
40  tio.  In  tho  half  hour  finding  ^  a.ro- ;  that  it  fell  to  24  ic.  ftt 
IJ.X  and  10  19  the  generally  conataDt  rt^ult,  t>f  the  Gummonccment 
of  dJgwtion,  fluid  being  then  required  (or  paetric  juice,  aa  Been 
with  every  mpal  in  fig,  ,'i :  the  rise  of  acidity  fit  11  common  i<r 
hoih  ci^rvea  lb  aUo  n  conntAnt  refliiU  of  Uie  Later  digestion  of 
breakfast. 
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Fio.  68.— Oupva  UF  UaiKAai  Aciulti  tHuviiic  nut  Effsct^  of  ^  ok.  ot- 
Stiicunv. 


It  BtHfiua  c^r  then  th^t  these  2  oe.  of  sherrj'  jirudueed  a  very 
distJoct  eUncl  ua  the  acidity  of  th«  urine. 

Fig.  64  shoTh'e  a  Krmeubat  aimilar  result  fiom  takinir  gr.  xi.  of 
oltrio  at'id  in  0  oa,  water  at  7  a,m.  The  upper  ourve  la  that  of 
wfttei  in  oc.  per  half  hour,  and  the  lower  that  of  acidity  of  Qiint< 
in  (ffain/i  per  haH  hour,  ntid  aa  they  are  nil  for  p*riods  of  half  an 
hour  n<kne  of  them,  are  multiplied  by  two. 

The  taking  of  the  Jiuid  m  followed  by  a  riee  of  acidity  to  '^ 
ftt  7.30,  and  to  t/ll  ai  d.  aud  a  fall  to  x>  at  S.liO,  when  the 
onynory  curve  appeare  to  be  resiimi*d. 

And  now  again  note  the  urinary  wat^r  (npper  curve).  It  fell 
to  29  ee.  in  rhe  drat  half  hour,  but  rose  to  the  great  height  of 
no  oe.  in  the  Btfcond  half  hour  aft«r  the  at^id,  thin  currK&ponding 
to  the  greatest  rine  in  the  acidity  curve. 
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Ntjt«  aUo  the  effecba  on  the  pulse  nibe  and  teDBinii  ui  iha 
flgurca  under  7,30  and  8  a, id.  Thrree  read  from  left  to  right. 
7-30  a.Qi-,  pulae  rate  08,  poaition  fiittiog,  diumeter  oi  tcft  radial 
bv  arteriometer  TO  miUimetra ;  and  undsr  S  ft-m.^  puUe  rat«  74, 
tdtting,  [eft  radial  diameter  'B  oi  a  millimetre. 

We  see  then  thai  iiloiig  with  the  rise  of  acidity  at  8  &.id. 
there  woa  a  quickening  of  the  puloe,  a  fait  of  blood  presoiire 
allowing  the  diameter  of  the  radial  artery  to  diminieh,  ftud  & 
marked  dJuresia;  arid  theae  la^t  wore  all  resnite  of  one  acid  the 
8ame  canse,  the  relative  clearing  of  the  blood  of  uric  aoid  which 
the  fall  vi  the  blood's  alkalinity  produf^ed. 
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^oT^fl4.— Cdbt*  or  UaiH*av  Acidity  and  Wateh  saownro  tsb  BiTEori 


Wo  see  alao  that  the  total  urinary  water  in  the  two  and  a  half 
hours  ending  9  a,m,  waa  231  rrc. 

And  non  look  nt  lig.  Mf),  whieh  is  a  coDtrol  o^  anotber  mora- 
iag.  flhen  tJ  o£.  of  pure  vraber  were  taken  at  7  a.m. 

We  eee  here  that  tho  aeidity  coive  jfl  nearly  a  straight  Une, 
that  the  water  alBo  fluctuates  but  Utile,  ita  highest  point  being  at 
^  a.m,^  which  is  also  the  highest  point  of  flciJify  ;  but  there  is  no 
diuresis  eorresponding  with  that  In  fig.  55,  tliough  the  oaoie  quan- 
tity of  water  wwt  taken  at  the  toinwponding  hour,  and  wo  see 
also  why  there  was  not,  for  the  pulac  remained  slow  and  waa 
indeed  fllowoi  at  8  than  at  7,  and  there  wba  no  reduction  b  the 
diametoi  of  the  radial  artery. 

And  we  know   why   this   was   io,  for   there   was    no   appreuiable 
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rLH^  ni  aciditf  And  no  dearing  of  the  blood  from  una  ucid,  and 
consequently  the  capillaries  of  th«  kidneys  remained  obfltructed 
Had  the  blood  preaaure  did  not  fall. 

Ho  Dec  wo  see  that  the  total  water  ia  the  two  aad  a  half  hours 
(ending  U  a.ui.  on  thifl  day  was  only  \*j'I  oe.,  as  n^ainst  231  ia 
&g.  1)4,  thUB  again  proving  what  I  have  been  saying  for  yeara^  that 
the  uric  acid  controla  the  eicretioti  oi  wat^r,  and  th*t  the  waWt 
does  not  control  the  escretion  of  uric  acid. 

It  ia  true  that  the  wafer  in  the  hali  hour  ending  7  a.m,  wua 
3!l  oc.  in  fsg  ti5  and  42  cc,  in  ^g^  fil^  but  that  in  tbo  half  hour 
ending  8  a.m.  wah  only  4'.!  ac,  in  iig,  ^'5  againat  HO  cc,  in  fig,  t>4, 
and  this  account<?d  for  most  of  the  OTiceaa  of  the  one  total  over 
the  other,  and  it  WiW  olearly  ciup  to  a  freeing  of  the  capillary  oir- 
cnlation  in  the  kidneys. 


Fio.  66,  — CvBtii  ov  Uamiiav  Aciditt  xsiy  W^iEit,  \  Oontboi.  Eepbbi 
UKVT  TO  Flo,  M- 

That  the  acii^ty  curve  as  a  whole  ia  higher  in  Gg.  65  than  in 
fig-  154  is  merely  due  to  the  faot  that  urea  wo^  higher  on  the  one 
day  than  the  other,  a^  acidity  n^eif  and  falls  with  urea  -  when 
other  thing?  are  equal 

I  think  theae  fignrea  show  pretty  clearly  not  only  the  «ffe^;tfl  ol 
citric  acid  on  the  atidity  ol  the  urini?  and  the  alkalinity  of  the 
blood,  but  also  demonatrate  once  more  what  I  havo  long  known, 
nnmety,  that  I  can  alter  at  pleanurv  the  rate  of  th?  h^atl's  action 
and  tlm  diameter  of  the  radial  artery  that  is  the  blocnl  prfwaure, 
and  can  free  from  obatrucCion  the  capillary  circulation  not  of  th« 
kidnoya  only,  but  alao  of  the  lunga,  liver,  muwZco,  akin,  and  indeed 
of  the  whole  body ;  but  that  I  hjivp  nbaolutely  no  power  to  do 
thia  at  all  except  by  altering  the  qtuntily  of  uric  mid  in  the 
blood    of    which   the   ifuantify   pasaing    in   The   urinn   ta   ihe    (ndoic  ; 
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fLQil  thi^  again  cipUiiu  the  fact  whioK  U  practiaaUy  (wiutuit  ia 
phfSLolagy  that  the  excretion  <rf  uric  ftoid  A&d  oi  water  in  the 
urine  move.  !iom  hour  to  hour  and  day  to  day  in  i-pptisit*  direc- 
iiouR^  tind  everything  that  altera  tb*  uric  Ai^id  may  bt  de|)eihded 
apon  to  altfiT  alao  the  water. 

I  did  Qot  cstimatt^  the  uriu  aoid  in  fi>^.  t»4  ftt  6  &,m.,  IfUt  E  am 
AS  certain  that  it  fdl  then,  as  I  am  eurp  thul  1  should  have  fcuod 
increftBed  exeretion  of  watra-  from  the  lungtt  oa  w(»!l  na  from  the 
kidop-va  if  1  had  looked  for  it. 

It  ia  not  evorjonc  who  can  give  the  time  rcqaiied  to  aatitnatc 
the  aridity  of  the  urine  or  the  diameter  of  the  radial  arteiy,  stiJI 
less  the  ejCTPtion  of  water  from  the  lungs  from  half  hout  to 
half  hour,  but  everyone  can  meaaure  the  urine  from  half  hour  to 
half  hour  £,nd  note  the  alterations  In  thp  pulse  rate^  and  these 
would  often  give  c|uite  autHcient  indiuation  of  the  action  of  the 
dru^  tak^n  on  uric  aoid  ;  and  when  thf^  doaea  taken  and  efiecta 
produced  wore  somewhat  Ear]zer  than  in  these  figures,  quit«  distinct 
effects  on  the  blood  decimal  could  no  doubt  alao  be  produced  (Bee 
figs.  54  and  74). 

They  must  net  expect,  however,  tn  produce  reFulta  like  thoae 
fihown  Id  theee  fj^urea,  ejtcvpt  under  the  CDnditiouti  which  obtained 
in  tbese  experiments  ;  that  ia,  they  must  attempt  tc  raise  the  acidity 
at  a  time  euoh  as  the  morning  houra,  when  it  is  ntLturallj  nteadv 
or  falling,  and  tho^e  agata  who^e  hourly  excretion  of  acid  is  from 
differences  in  diet,  Ac,  much  greater  thnn  mine,  must  not  ejcpect 
to  produce  reaull-a  oomparalde  to  nune  eiteopt  hy  u^ing  larger 
doaea  of  aelda. 

Pig.  66  ahows  the  similar  teeulta  of  taking  5  fl.  oa^  of  ateweU 
rhubarb  and  juice  at  7  a.m. 

Here  again  we  eee  a  macked  and  decided  riae  in  iLe  acidity  of 
the  urine  in  the  first  huur  Eiftnr  taking  the  dose,  followed  by  an 
almost  etjually  marked  fall  in   the  thin!   half  hour  after  it. 

Here  the  puJac  rate  was  counted,  but  no  nieEiBureoieuts  of  the 
radial  artery  were  m&de,  and  we  eee  that  the  pulac  quicki,-nod  from 
Ii5  up  to  78  with  the  riaing  acidity,  and  Ml  to  70  as  the  acidity 
fell;  that  it  roee  again  to  7S,  flii  and  84  at  y,  ^K'JKi  and  1<J,  merely 
ahowa  that  the  digeation  of  breakfaat  waa  then  going  ofL 

But   piirt   of   (he   nuitkening   ot   the   pulse   *t.   T..fT  «rid   S  a-ra, 
wua  no  doutit  'luc   to  the  digeation  of  the  rhubarb   tJjeu  going  on 
in    the    stomach,    and    w«    aue    the   aams    thing   froto    the    urlnaTy 
wjiter,   which   instead  of  nsing  iftlth   the  ri^e   of  uriiu^ry  acidity   at 
7,'^  and  5,  aa  in  fig.  64,  fell  fmm  h~>:^  hu.  ut  7  o.m.  To  14  »nd  18  oc,. 
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roao  to  31  and  29  cc.  Dt  8.30  and  U,  and  again  fell  to  2j  and  2(1  oo.  ftt 

ir.30  and   10,  owing  to  the   demand   for  water  in  thu   dif^ostioa   of 
hrpflkfast 

In  fig.  ri4  th«r«  na«  practically  notliing  for  the  Btooiach  1o 
digest,  and  so  the  watur  was  free  to  rise  wben  the  rising  acidity 
cleared  up  the  collri^Taia  and  freed  the  capillariea  of  the  kidney. 
In  fig,  til)  these  capillaries  wcn^  no  doubt  Jilso  freo  at  8  &.ni,,  but 
the  blood  was  ihen  poor  in  water  owing  to  tho  pouring  out  o1 
digeativo  fluids,  and  there  waft  no  diureaiH, 
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And  thiA  effect  of  digestion  must  always  be  kept  In  mind  in 
estimating  the  effect  of  dru^  on  coUeemia  and  tlie  rcnni  oapillaTics 
BA  shown  by  diuroaia. 

The  very  marked  arthritic  painB  about  8  a.m.  (fig.  6(5)  in  the 
ankles  and  shouldera  showed  where  the  uric  acid  had  gone  tc,  aud 
no  doubt  if  there  had  bccD  any  available  waler  there  would  haro 
Vcn   a  diurenifl. 

A  Jarge  number  of  fruits  containing  aeida  or  aoid  salts  produce 
aimilar  riiefl  in  (he  noidity  of  tho  urina  for  an  hour  or  two  aft«r 
they  are  takeTi.  with  similar  qinckonmg  of  pulse  rate,  and  a  rela- 
tive diutesia,  with  meutal  brightneuj  and  well-being,  and  more  or 
ieaa  arthritic  pain  ;  but  very  few  of  thiMC  in  the  quantitiea  oom- 
monly  taken  apfRce  to  produce  any  viaiblc  cffcul  on  the  acidity  of 
the  twenty-fout  hours,  tho  effect  is  no  doubt  thero  but  it  ia  bo 
40 
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elight  OB  to  bo  only  with  difHoultv  diatin^iahed  ircm  tbfit  due  to 
other  caueea. 

It  U  clear,  thee,  that  acid  wines  and  acid  fruit*  do  aS^t  the 
acidity  of  the  urict;,  tlie  Hlknlinity  of  the  blood,  and  the  solubility 
of   uric   ftcid. 

In  the  case  of  fruits  thia  effect  is  temporary  and  transient,  for 
Iflt«f  on  their  dlkaliuG  buBes  como  into  ^tjnn,  and  reverac  the 
above  efieot* ;  but  in  vinea  the  alkali  huR  either  boon  rumoved 
fiom  the  grape  juice  or  Erefib  acidi  have  beea  formeJ  or  added; 
and  be^r  haa^   for  other  though  similar  resAonfl,  an  excess  of  8cid. 

Before  leaving  the  acidity  of  wiacflj  howeyeij  we  have  to  con- 
aider  the  effects  of  one  oF  tht^ir  other  conj^ituGDta,  namely  akoboL 

Now  ProfoBsor  Vaughan  Harlej-  haa  pointed  out  that  alcohol 
tncreo^ea  the  excretion  oE  uric  acidr  and  it  is  scarcely  likely  that  it 
does  this  in  any  way  except,  like  very  numerous  other  substJincest 
mentioned  in  this  book,  by   affeotiog  it^  solubility. 

I  have  therHoro  taken  ftlcohol  in  various  forma,  with  a  view  of 
testing  this  c^ect,  and  my  reault-a  aeem  to  dhow  that  it  more  or 
lefifl  distinctly  diminiahei  the  acidity  of  the  urine,  and  like  other 
things   which   do    thiH,   increases   for   a    time   tlie   eixcrotkon   of   uric 

In  Gg,  GT  I  ahow  tho  cSect  of  two  amaU  donea  of  brandy,  the 
first  at  IIh30  a,m,  and  the  accond  at  0.30  p.m.,  and  in  both  caeea 
it6  ingestion  appoared  to  be  foUcwod  by  a  djstinot  break  in  the 
Upward  curve  of  acidity.  In  the  half  hour  ending  11.30  before  th« 
brandy,  the  aLudity  roat  from  90  to  118  or  '28,  but  in  the  half 
hour  ending  12  noon  it  only  roee  to  124  or  (HI,  and  in  the  half 
hour  ending  12.30  it  rose  again  more  quickly  to  I'44  or  a  nae 
of  '20,  and  it  accms  therefore  cvideot  that  the  effect  of  the  i  <tz. 
of  brandy  waa  to  dimirdah  the  riee  in  the  half  hoar  ending  12 
noon,  just  aft^r  it  wa«  taken. 

Similarly  in  the  half  hour  ending  li.^M  p.m.  the  acidity  ros« 
from  107  to  l'C6  or  '00>  but  In  the  half  hour  ending  4  p.m.,  aFt«t 
the  brandy  war^  taken,  it  did  not  rise  at  all ;  but  it  doe6  rise 
a^ain  slightly  in  the  halE  hour  ending  4.311,  making  it  probable  that 
it   ^vcuki  have  risen  at   4   p.m,   also  but  for  the   brandy. 

If  the  curve  h&d  risen  steadily  from  11.30  to  I'i.^t  it  should 
liave  stood  at  t'31  at  12  noon,  but  it  ouly  renched  1^24.  a  losa  of 
'07 ;  bimikrly  tlie  dose  of  brjiudy  at  3,.'10  appeared  to  do  nwiy 
with   a   probable  riao  of  abo»it    00. 

I  hibvc  eoverul  curves  showing  whut  appear  to  be  vcTy  similnr 
TOBulta   from   taking   small   dases   of   alcohol   without   water,   and    if 
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we  may  look  upon  them  &a  i^ults  we  fihall  not  have  much  diffi- 
oalty   in  understanding   how   ttiey   are  prt>duced. 

For  aloohol  and  Hpirite  generally  act  aa  irritanta  of  mucous 
membranoB  whether  oi  mouth,  throat  or  fltomach,  and  this  ia 
espeeiallj  the  case  when  they  are  taken  alone  without  any  added 
water. 

Now  if  Lrandy  thus  iiritatea  tke  mucous  oiombrane  of  tha 
fltomach  it  may  atop  for  a  lew  momenta  the  procesaes  of  cligestion 
aud   abflorption   there   ^ing  on. 
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But  as  we  already  know  the  riae  of  acidity  from  11  n.m.  on- 
wards  is  zilinoat  ci:ttainly  due  to  the  digeetion  of  breakfast  and  the 
abaorption  from  the  stomach  of  acids  itnd  uther  products  of  diges- 
tion ;  just  as  the  rbe  from  'J  onwardt^  ia  duo  to  tho  sinuLar  diges- 
tion of  lunch^  therefore  anything  that  interferes  with  digestion 
will   interfere   with   the   rise  of  acidity. 

And  we  have  tolerably  clear  eviJenie  that  alcohol  does  interfere 
with  gastiic  digefltJon  in  the  well-known  fact  that  in  thofte  not 
acouatomed  to  it.  or  in  those  who  take  it  in  unuauaUy  large  doaea, 
it  may  ooaae  nauaea  and  ooroplpto  loss  of  the  contenla  of  the 
Htomaoh  at  once  by  vomiirng,  or  it  may  merely  suspend  digestion, 
the  uontenta  of  the  stomach  being  vomited  more  or  less  unchanged 
several  hoLira  later. 

I  think,  therefore,  that  in  the  case  of  oome  wines  rich  in  alcohol 
their  cSeot  on  acidity  would  really  be  somewhat  greater  than  thut 
shown  in  the  caec  of  sherry  (tig,  fi3),  but  for  the  alcohol  they 
4:ontaia  and  ila  irritant  nclion  on  the  gastric  muooas  membrane. 
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It  maj  aUo  be  interoetiiig  to  remember  here,  as  I  hAve  alreedv 
pointed  out.  in  chapter  ii,,  that  tbe  mirtprul  jiciiIh.  \i  given  in  loci 
Urj^e  quantity,  or  irLSufficiemly  dilutwl,  irritatj^  and  caiLBe  pain  in 
the  Btponia^jti,  and  theu  canse  a  fall  In  the  ai^idity  of  the  uiiae  in 
place  ol  a  riso. 

Eefore  leaving  the:  t^uvetiou  of  Che  effecU  ol  aaida  and  acid 
EOlU  or  Holubilltj'  u-nd  eioretion,  I  will  tntvT  shortly  to  a  I»P«' 
which  Dr,  Lufl  read  before  Ibe  Royal  Mediciril  atid  Chirurgical 
Society  in  Jane,  18^8,  and  whii;h  n  piibliahe^l  ta  vqI  lixxi.  of  the 
TransadwM,  p.  37li,  on  ^'The  Influence  on  Gout  of  the  Mineral 
Conatitociitfi  of  Various  V<jgotabli?3,'' 

lu  this  he  ehon-ed  that  he  tried  the  &ah  of  atxt«eii  vegetabte-H 
and  found  the  ord^T  in  vhich  they  afT«ct«d  the  aolubitity  of  aodium 
biumti^. 

He  then  flhoWH  ibttt  thiH  cBoct  ia  not  due  to  nay  one  conatiluent 
oJ  the  vegetable  aah  na  the  quantity  of  aodium,  potae^um  or  calcium 
ealtfli  the  phosphutCft,  aulphutoH,  or  ohloridee,  and  he  J^avca  ua 
in  doubt  on  the  point  aa  to  what  the  e^eet  really  la  due  to,  and 
concludes  by  advising  tbe  \tse  of  apinanh,  trhich  he  plaee^  at  the 
heatl  of  hiH  solvent  aflhea,  or  of  n  suit  whitih  he  prepare*  from 
this  and   other  vegetable  ashes. 

But  aa  1  pointed  out  at  the  tin^e  thie  paper  wtu  read  (a«e 
Proce^in*fs  of  the  Rt»f<d  Mtdtcal  and  Vh'rur^al  iSooiettf,  Third 
Seriea,  voL  x,,  p.  154),  if  Dr,  LuiT  hjLd  carefully  read  my  previoua 
researches  he  need  never  bav4>  raade  these  exp^rimentR  at  all : 
though  !  really  am  very  gW  that  hi?  did  make  them,  as  they 
confirm  in  a.  beautiful  manner  my  re^ulta  and  tlioHc  of  Sir  A. 
Garrod  and   othcra  which   proceded  tbcra. 

And  wbon  wo  Ihrow  Dr.  huffs  roaulte  into  a  tabic  like  that 
which  follows,  showing  from  bi^  own  lii^ures  the  solvents  (potash 
and  Aoda)  in  eai-h  vegi^lablc  a^h  ;  ami  on  the  other  hand  tbe  sub' 
stances  whtuh  had  been  ^liowu  by  Sir  A.  Garrod  and  myself,  to 
binder  aoluhility,  wr  at  once  see  why  the  vegetable  aahes  produced 
estactly  the  oflccta   Dr.   Luff  records. 

It  Ifl  a  simple  matter  of  balance  and  the  atcongpst  wlna :  when 
the  alkflU^i  were  in  eTcesfl  over  calcium  and  acid  radicals,  aotntiou 
predotninattHl  :  wb^'n  calcium  and  acid  radicals  uerr  in  e^iceas  oviir 
potash  and  wda  nolution  waa  much  km.  And  thi::  I  wonU  point 
out  ia  no  doubt  just  what  happonfl  with  all  animal  and  vegetuble 
miJthifcfl  JLa  the  win«,  bi^ors.  rider  and  other  Huids  we  have  just 
bcvD  diecuBfling ;  tb?  reauUant  is  the  difference  between  tbe  ^olvt'nt 
and  tbe  retentii-e  forces  prewnt  in  the  giv^^n  substance. 
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Ami   when   w«   apply    tliJ^  ^^   l^r.    liufT^   fet^ults.    order  at   OQoe 
takes  the  plat^e  uf  chaos. 


Ordtr of  8olv«i»t  BFTatt. 

Puliieli  uil  ^]iL 

SpJUbcIl 

Wfl 

0/ 

BriUEelt  aproats 

47'S 

(2) 

CablnbgQ 

ao-i 

(9) 

GaiilJflQwcr 

a4'a 

(HI 

SoA-kalfl 

ae-i 

P6) 

Ores  a  pooa       . . 

U^G 

(Ifl, 

Cilflliim- 

A«-"1  Radliml* 

lO'W 

flO-T8 

6-ie 

25-61 

17-U 

9e<3e 

as-a^ 

4113 

OTM 

43-^4 

4-D8 

■la-oa 

in  this  tabic  J  give  oniy  aix  out  o£  Dr,  Lutf'a  sixteen  vtgeUbles. 
ia  Che  first  column  w-o  have  their  uumea,  :tnd  under  ijach  the  number 
ia  brnckets  m  the  number  oi  fheir  place  in  hr«  tflblp  of  solution 
power  of  fifib,  that  of  spinach  being  most  poworfu]^  that  of  green 
peae  least'  pcivperlul. 

Ju  the  aecoad  column  ia  the  total  of  potash  and  isoda  from  Dr. 
LuFa  Bguiep.  In  the  third  eolumn  the  total  of  calcium  and  in 
th«  Jourtb  the  total  of  acid  n^dJcalE, 

From  this  we  can  ^t  once  itee  why^  the  anh  of  spinach  Btandfi 
at  the  bead  for  its  solvent  e^eet«  ;  it  haa  tbe  largest  amuimt  of 
alkali,  the  smallest  amount  of  acid  radicalfi,  aud  a  moderate  amount 
of  caWiuiD. 

Green  peas,  at  the  other  cod  of  the  scale,  have  lefic  potaah  and 
soda  than  epmacb,  but  more  than  double  ihe  amount  of  acid 
radir^alfi.  Peas  also  eontarning  much  more  Albnicfn  than  the  other 
vegetables  will  raise  more  acidity  by  the  metabolism  of  their 
albumen. 

The  rest  are  more  or  Icda  intermediate,  thutt  cabbage  has  ouJj 
slightly  lees  alkali  than  green  peae,  but  it  hae  only  two  thirds  of 
ita  acid   rodrcals,   and  only   a  mlcrosoopie   quantity  of  albumen. 

It  appears  that  the  falling  off  in  »<»lvent  pownr  follows  the 
incre!LHe  of  acid  radicals  more  closely  than  (hat  of  the  eaHum, 
and  this  may  bo  due  to  the  fact  that  aoid  radicab  are  more 
soluble   than   the  calcium   salts- 

But  anyone  can  now  see  that  tho  cfiect  on  solubility  in  ^\^^, 
just  as  on  the  excretion  of  uric  acid  from  the  human  body,  ia  the 
raAultanl  of  the  oppoafng  forcBS. 

It  is  quite  uBeleaa.  though  it  is  an  exponinf^nt  which  I  have 
often  made»  to  give  mercury  or  a  sulphate  to  retain  uric  aotd  with 
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tlic  one  hand.,  whik.  giving  alkali  or  B&licylate  with  thrr  othfr,  the 
victorj-  or  resullant  rflsts  with  that  which  ia  pTe^M^Dt  in  Urgeel 
force,  or  LB  iavoured  by  eitCTnal  Jorc&s  as  aciiE  or  ulkalies  in  th« 
food,  (ir  I'M  or  heat  in  thp  surrouodiDga, 

Tt  IB  &Uo  qoitfi  urtelefis,  aa  I  have  over  and  over  agaia  pointful 
out,  to  give  uric  acid  or  xanthine  in  anv  fonn.,  and  expect  a  corre- 
sponding inGr<?asc  in  excretion  wIiiIg  administering  nkorcurr^  iodidve, 
Bulphflt«a,  or  other  drugs  that  uavae  retention^  or  whUe  there  are 
powerful  acids  or  aoid'forming  fiubatfiDceH  in  thd  food,  or  <»v^n 
while  the  patient  ts  exposed  to  cold. 

The  resulting  t.tcrvtion  will  be  the  resultant  of  ftll  theae  opjxja- 
ing  forces,  GDd  the  excretion  of  uric  aoid  will  only  he  proportioQal 
to  tho  amount  swallowed  when  its  eo]ubility  ia  the  blood  is  ia 
no   way  hindered  or  int^irfered  with. 

TbuH  the  things  in  an  ordinary  dinner  might  b^  anranged  into 
those  that  bmdttr  Holubility  iind  exeretioii  and  thosr  that  nid  it 
somewhat  aa  followa,  and  the  result  of  a  given  meal  will  depend 
on  the  balance  of  forces. 


Hinder  ExoBcrtoN. 
Xanthine  and  llesh  aalts. 


Aid  ExcuE^TiOM. 


8oup, 

Fish.  „  „         „         Potatoes. 

Meat,  ,,  „        ,.  ..         ..     Spinach. 

Pudding.     Siilphati»  and  phoEph&tes. 
Cheese.     Baltfln     Sulphur   and    phosphorus   of 

albumens - 
Fruit,     Salts  of  acid  reaciion       .-  ,,  Soda  and  potash. 

Wine.    Acids  and  auld  salt«. 

It  will  be  fieen  then  that  in  such  a   meal  the  ordy  thin|^  that 

aid  encretJon  are  the  potatoes,  and  aptaaoh,  and  the  alkali  ia  the 
fruit,  if  it  IB  pFoasnt,  in  &  proportion  nearly  equal  to  tlic  acid 
radiciils,  aa  in  apples  before  mentioned. 

Tha  prac^tieal  effect  of  most  menls  is  a  risu  of  aciditv  tn  the 
urine  (see  fig,  ,'i|,  and  tlUti  will  be  »o  m  the  abov<?  meal  moat  cer- 
tainly, unless  the  esjierimenter  took  veiy  little  Boiip,  fish  or  meat, 
and  no  wine,  oi  acid  fruit,  itnd  a  lar|i;e  qujintity  of  potatons  ftnd 
apinach. 

The  extretion  of  uric  acid  ftfter  such  a  meal  will,  apart  from 
the  stArcs  already  in  the  body,  depend  partly  on  the  amonnt  taken 
in,  in  soup,  fish  and  rooat,  and  partly  on  the  relative  balance  of 
alkalies  over   atid   radioals. 

The  result  in  twenty-four  houia  will  abo  depend  upon  whether 
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the  patient  is  worm  in  bed  tho  wbolc  time,  or  b  out  and  exposed 
to  cold  during  any  important  part  of  thu  twentj-ionr  houra,  aad 
this  exposure  to  cold  will  have  moat  effect  whon  it  opcura  in  the 
morning  hours  of  the  alkaline  tide  excretion,  and  we  soe  the  efEeets 
of  thiit,  for  ioHtance,  in  tig.  40. 

And  ^'Lat  applies  to  excretion  applies  alao  to  the  caufiAtton  of 
gout  or  rhcumfltiam,  to  arthritis,  mjalfiioT  lumbago,  &c,  ;  the  result 
will  depood  partly  on  the  amount  of  utlc  acid  available,  and  partly 
on  the  power  or  predominance  of  the  ioTces  that  make  For  reten- 
tion (acids,  Kubstam'Ffi  forming  inaolulrle  compouads,  cold),  over 
those  that  miike  for  solution  and  excretion  (alkalies,  aubstancefi 
forming  aoluble  compounds,   warmth). 

Thus  expose  a  man  for  two  or  thrcL>  hours  to  a  cold,  ZLorth- 
oaat  iffind  at  a  temperature  of  32°  F.,  and  he  will  oome  home  with 
flufliEiiienT  lumbago,  sore  throat,  or  tracheo-bronehJtiiiT  if  he  had 
excess  oi  urie  acid  'm  his  blood  at  the  time  of  ejcjiowure ;  but-  he 
might  be  exposed  to  just  thi;  same  tempeiature  on  another  occasion, 
when  from  high  acidity  in  the  evening  perhaps  his  blood  waa 
already  almost  clear  oF  uric  acid,  without  any  ill-Q^eots, 

And  thoeo  who  are  as  far  as  possible  free  from  uric  acid,  and 
pass  out  day  by  day  in  good  solution  nil  they  form,  will  take 
prui;tically  no  harm  from  exposure  to  cold  at  any  time,  although, 
09  ^liown  in  thn  Gg.  just  mentioned,  cold  in  the  morning  hours 
causes  o   quite  viEiblo   fluetuation   in   my  etrculation  currea. 

But  if  [  were  EilII  of  uric  eek)  that  fluctuation  would  be  not 
merely    interesting,    but   painful    and    dangerous. 

It  is  i^Wr  then  thiit  Dr.  T.ufFs  tp-atmeiit  of  gout  by  vegetablea 
and  vegetable  eatt^  is  merely  sweeping  out  with  one  band  the 
|K>tsoTi  he  introduces  with  the  othi?r ;  as  he  pays  no  attention  to 
Its  introduetion  in  flesh  and  tc;a,  Ac.  And  the  rei^ctablea  have 
no  occult  aetioD  in  the  matter,  but  simply  tbit  which  is  dae  to 
the  prepondernoce  of  excreta  tits  of  solvents  nver  precipitanu  or 
retentives. 

Sir  A-  Garrod  pays  (p,  212) :  "  Thut  women  are  lees  subject  to 
gout  thim  mm  is  beyond  doubt/'  ffe  attrihutpH  this  to  difference 
in  characttT  and  habits,  and  adds,  *'  Besides  whbh,  a  moat  poWiT- 
ful  eouQteraeting  iDjfluoiiife  exists  i&  the  preseaoe  of  the  eatamcnia 
during  a   eonsiderablp   portion   of   thfrir  liv'i.'" 

k»  to  hnbit-s,  women  are  ^nerallyless  eippsed  to  weather  (cold 
and  wet),  and  t«)ce  less  of  beers  and  wiaos  than  men,  and  oa  to 
the  oateraenia  I  have  ehown  {fij?.  -II)  thut  menstruation  Inwere 
acidity   and   producer   eolliemia   nnd   a   plus   e.^tcretiop   of   urie   acid, 
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and    this    ocuurritig    for    four   or    Ave    ilny^    in    evrrj    nianth    m^jr 

sensibly    diminuh   the    amoimi  oE    uric   ucJd   that   ia  stored    in    tu 
bodj. 

As  to  thu  cfiect  of  age  I  taonUoDM]  some  pointa  at  the  bogmniog 
of  tho  chapter  acd  ehnll  speak  cif  it  agam  in  the  chapter  on 
rheumatism. 

Til  pstirtiating  tlie  (ifffi(rU  nf  heew,  wiow,  and  other  bevi!r»ges 
i>D  different  racea,  it  ia  necebb&ry  to  bear  In  mind  the  aiaount  of 
meat  or  lutroj^eDoufl  food  thi^y  cctnauma>  an  this  detcnninea  the 
iatroductioD  as  woll  as  the  formalioQ  of  unc  a^id,  and  obviously 
an  acid  will  produce  most  effeeC  and  moat  quickly  i]tor«  BufUcicnt 
uric  acid  to  cause  gout  wh^re  it  has  mtwt  to  work  upon,  and  the 
forinatiau  aud  introduction  are  greatest.  Thuft  in  England  bei^is 
produce  mote  goui  than  m  Gormony,  bccauBo  the  English  conHutne 
more  meat  per  head  of  population  than  any  other  nation  in  Europe 
(sfG  Lancet.  1BS*L»,  vol-  ii,^  pp.  JlJy,  IriS,  and  589;  and  for  similar 
facta  about  the  innidence  of  gout  in  Persia  *e<i  chapter  xv;i.). 

Speaking  of  nationality  i^minds  mi^  of  thp  far.t  that  the  Scotch 
Buffer  from  goiit  comparut-ively  llltle,  so  that  our  brethren  nortfa 
of  the  Tweed  hitve  difficulty  in  findiug  i.'-aaea  oa  ^thioh  to  worlc,  I 
have  no  doubt  tbat  this  ifi  due  to  the  fort  (hat  the  nation&l 
beverage  of  the  Scotch,  nameiy,  wbiskey,  contains  bttle  or  no  acid, 
nnd  afiecta  aoidity  but  little,  and  the  Scotch  aLno,  ufl  a  rule,  eat 
considerably  ]i>^  animal  llesh  than  the  Enolish,  If  a  Scotchmftn 
coDiBB  to  KngUnd  arKl  drinks  beer  and  wine  und  ruta  ment,  he 
suffers  from  ^ont  like  the  Engliahmau,  3ir  A.  Carrod  ettvs  ;  "The 
Least  acid  of  all  alcoholic  fluids  are  geneva  and  whiakcVi" 

It  is  ^uRrally  agreed  that  oxccsa  of  animal  food  is  a  oau^a  of 
QOutT  and  Sir  A.  Garrod  quotes  several  authors  to  thlfl  efTeet,  and 
bp  also  says,  on  p.  5.'S0,  "  Cullon  remarWed  that  gout  seldom  attacked 
peraons  employed  lu  constant  bodily  labour,  gt  those  wbn  bve 
much  upon  vegetable  diet." 

Fififl-  413  and  17  demonstrate  what  would  probably  be  the  effccta 
of  constant  bodily  labour,  and  the  evil  offectfl  cf  a  highly  ftnlmal 
diet  uro  evidi^nced  by  the  figs,  from  24  to  28. 

Dyf^pepMJa  may  have  an  important  influence,  as  T  mentioiied  in 
speaking  of  Sir  A,  Qarrod^s  quotattona  from  Sydenham.  It  seeina 
probable  aIao,  aa  poiut'cd  out  by  Bouchard.  tJiut  6ckls  may  be 
formed  under  certain  condrtions  or  out  o£  oertain  artwles  of  fond^ 
and  the»o  ii'ould,  no  doubt,  affect  the  aolubility  ftod  excretion  of 
uric  a<''d,  90  long  ae  they  continuL^d  to  hfi  formed. 

It  ha^  been  aaannjcd  by   aeveral   ^Titers,   notably  by  Murchison. 
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that  in  certain  uomlitii^TLS  of  funotfonal  distiirbante  of  Uie  liver 
there  is  aa  cicebaive  formatioD  of  uric  acid.  If  Lhey  meaa  that 
uric  ftoid  ia  formed  in  greater  proportion  to  urea  ttiaQ  1 — 35.  I 
oan  see  no  good  evidence  of  it,  and  I  took  upon  the  exccas  of 
uratea  in  tho  blood  and  urine  q.s  t)io  gI^d  ol  oicuodaivo  e^ccTotioD, 
the  result  ot  prE^vioue  minuB  excretion  or  retention^  and  dependent 
up^n  incrcB^ed  alkalinity  of  the  blood.  If  ihay  mean  t!iut  in 
certain  hver  troubles,  eapecially  thoBp  aecompanied  by  slight  iever, 
there  ie  excc^ivc  formation  of  both  uric  acid  and  urea,  In  their 
normal  relation  to  each   other,  1   should  raino   no  objeotion. 

Amon^  tha  flymptome  of  the  dyapcpeia  connocted  with  ^Hhe 
uric  arid  diathesis''  mentioned  by  Sir  A,  Garrod  (provioua  r^ilorence, 
p.  232)  are  many  which  I  have  attributed  to  colliemia.  as  ''  oppreHHton 
and  frequently  Rleepiiieas  aftner  food,"  '*  Saliva  and  hucoal  secrc' 
tiou  often  more  adhesive  than  naturaU'  I  hare  pointed  out  that 
aahva  is  atmaiy  in  the  oolhetnia  of  tho  opium  rebound,  and  at  the 
time  of  tho  uric  acid  hc&daehe,  mental  depression,  k^.,  in  aU 
caaeB  no  doubt  duo  to  the  same  cause,  namely,  obdtruotion  of 
capillaiiEs  by  uric  acid.  ^'  Accompanying  theae  symptoms  there  h 
a  Acaiity  sacretion  of  urine  which  is  highly  coloured  and  strongly 
Bcid/^  I  have  pomlcd  out  th^it  the  urine  u  ttcauly  iu  the  coUtemia 
of  the  uiic  acid  headache  a  ad  mental  dcpreuion,  and  that 
the  water  in  fact  varies  invcrsnly  cia  the  uric  acid  excreted  alon^ 
with  it,  and  the  water  ia  aennty  probably  for  the  same  reason  that 
the  saliva  in  scanty  because  the  veaaela  of  the  kidney  are 
obhtnicted. 

As  to  high  aL'idity,  that  is  only  relative  to  the  wat^^r.  If  the 
urine  of  twenty-four  boura  la  saved  it  will  be  found  that  the  total 
acidity  ia  really  ooofiiderably  lower  than  thnt  of  the  previous  d^y, 
when  thete  was  less  uric  acfd  and  more  water,  unless,  aa  I  have 
before  estplainedt  there  ia  a  very  great  excess  of  uric  acid  in  ihe 
urine,  such  as  is  met  with  in  severe  headache,  epilepsyj  paroKyamal 
hsinoglobiouria^  and  similar  couditioD£,  and  then  the  quantily  of 
urin  ucid  pr^ent  may  be  sufHdent  to  ruiae  the  acidity  of  the  urme 
very  decidedly. 

Much  sedentary  work  tends  to  ptodiici>  gout.  Sir  A.  Garrod 
tjuute*  (p.  2'i'i)  Sydenham  aa  saying,  '*  Whenever  I  returned  to 
my  Htudips  gout  returned  to  me,*'  and  T  have  Jilready  given  ]m 
t]uolalion  from  Cullen  about  the  preventive  power  of  bodily  labour. 

I  have  pointed  out  that  the  excretion  of  urio  acid  ia  greater  in 
Slimmer  than  in  winter^  ami  Sydenham  speaks  ai  gout  aa  a  winter 
fiieease.     Now,  there  b  nn  doubt  that  a  labouring  man  has,  flo  to 
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Ap^ak.  Bumuii*r  ull  tlm  yuaf  round.  Uii^  oxcrtioiu  keep  hia  ^Idn 
confltdntiv  active.  Ho  gets  rid  of  &  Urge  umoaat  of  Acld  in  thte 
way,  hencf*  th*"  ncHity  of  his  urin^  rules  low.  and  the  alkalinity 
of  hid  blood  L6  well  maintaliLed ;  he  therefore  exctetett  uric  ucid 
freely,  and  retaind  hut  Utt1«  in  hi^  hody.  and  so.  tM  observed  by 
Uullcn  (prcvioas  i^uotjition),  be  but  rarely  suffers  irora  ^out,  und 
this  is  BO  almost  without  regard  to  his  diet,  for  he  eicrotes  all 
the  uric  acid  be  intioduoGB,  as  veil  u  all  that  he  forms.  As  to 
the  acidily  of  the  sweat,  see  also  HeuBS.  Mrmfifscfi.  ji'if  PraJtt. 
Drriiwlol..  Band  itY.,  No».  9,  10,  and  12.  and  IjancH.  1893,  vnl.  ii,. 
I>.  tlLR  A  sedentary  man  ha^  not  only  higher  acidity  And  reten- 
tion of  uric  Bcidn  bat  hi^  eireuUtion,  cspermlly  in  poripht^rrtl  port* 
like  1L«  handed  and  ieet,  ts  less  well  maintaiDL^d.  and  au  u  result 
the  ftlkdliDity  of  the  fibrooa  tissues  id  sueh  parts  in  aIm  1«s»t  w^ll 

matiifjitni'd. 

Though.  «s  J  luve  SAid,  I  ua«d  to  hiive  Lemio-vliea  wh<!n  my  life 
Wfle  not  aedentAry,  I  have  no  doubt  that  I  could  indulge  in  foent 
and  beer  with  eomparative  irapumty  if  1  lived  the  lifi;  of  a  tahourcr. 

After  what  I  have  said  ab<iut  the  Bfieota  of  aumraeT,  it  i*  not 
*iurprifliQg  to  find  Sir  A,  Gartod  Baying  {p.  2-15),  "Gout  la  uo- 
doubledly  much  le&**  prevalent  in  hot  than  in  temperftte  climatw*/' 
though,  no  doubt,  aa  he  nrmarka  further  I'O,  food  and  haUtfl  have 
also  flomethinp  Co  do  with  itft  &bMUce. 

The  rcvsrw  effisets  of  cold  ne^d  haviily  be  gone  into,  but  Rir 
A.  Garrod  says  (p,  1^1):  ''When  eold  act*  as  an  ejcciling  cauae 
Ihr  effeet  is  due,  at  lesat  in  pan.  to  its  arre^Jting  the  secretion  of 
ihe  .skin,  hnd  cheeking  the  esoape  of  a*iid  from  tbi.'  surface,**  and 
my  espeiimeulal  csprrieuoe  is  in  romplete  accord  with  thia  fitatemeol. 

I  notice  with  int<?reat  that  Dr,  Sfdiy  saya  (previous  reference. 
p.  I71>),  *' The  gcogciiphital  diotrrbution  of  gout  is  chiefly  due  to 
diet,  drinkinif.  and  the  9oc7ial  habita  of  the  rePideats  in  cotmtries 
where  it  la  mrmf  prevalent,  as  in  Enplondj  for  example'* — s  Btnt^?- 
mect  whii:ih  1  i-an  moat  cordially  agreee  with,  for  gout  owe«,  not 
only  ]t«  geographical  Jistribution,  but  itd  enttrc  eiiatence,  to  diet. 

JvochI  injury  will,  no  doubt,  dirainiah  thr  alkalinity  of  the 
aHiTctcd  part,  juet  aa  fever  dim.miehca  the  alkalinity  oE  the  whol« 
body,  and  Sir  A.  Garrod  sayi,  "Local  injury  not  only  act«  in 
exciting  gout,  but  frequently  determines  the  situation  in  which  the 
infiammalion  will  rthow  itself.  Thui*,  injury  to  the  knwe  or  ankle 
will  UHuatly  cause  these  jointe  to  be  primaiily  affected,  although 
tlir  great  tc>e  ar  some  other  part  niay  eulunquently  beooDie 
iplioQted." 
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We  shall  se«  preauntly  thut  in  rheumsitisin  local  Injury  had  tUe 
aame  eSect,  and  compare  the  abovt?  quotatioD  vrjth  what  1  hATQ 
said  aa  to  the  effects  qI  exsrcbe  in  dptcnruiiio^  the  ee&t  o1  tha 
goutj'  arthritia, 

HsfmorrhafEc  ia  recorded  by  3ir  A.  Garrod  as  flu  exciting  caune, 
and  he  sttrihutea  it.H  effect  to  the  "  riBrvoun  d*^pri?«fli(»n  *'  it  pro- 
ducot.  It  ecBms  tu  ma.  however,  that  another  explanation  in  poeaiblo. 
First  of  ail  the  blood  is  alkaline,  and  loaa  of  blood  ia  practically 
equivalent  to  removal  of  alkali  irom  tho  body,  Thon  it  is  woJ 
Itnown  that  when  the  temp^ature  is  acrmftl  aevere  loss  of  blood 
from  any  oaaae  will  ruise  it,  ard  fever,  na  w^  have  seen,  raiaea 
tljn  acidity.  Wfl  have,  therefore,  two  reaulla  of  aevere  haemor- 
rhage, whkh.  acting  together,  diminish  the  Dlkahnity  of  the  blood 
and  tissue  fluids.  This  iotcrfcrce  with  the  aolubilit^  of  uric  acid, 
and  tends  to  precipitate  it  upon  cert^iin  of  the  lea^t  alkaline  titwue^, 
numeljt  the  tibroua  tiesues  in  th«  joinl^  and  elaewhere^ 

With  regard  to  the  raiaing  of  the  acidity  hy  fever,  I  am  not 
quite  sure  that  it  should  not  he  put  the  other  war,  and  that 
it  might  not  be  more  correct  to  say  that  riae  of  acidity  or  faJ  ia 
the  alkalinity  of  the  blood  cauace  fever.  We  have  aeen  that  acids 
Gtimulat«  nulritioD:  m^^taboliem  and  eombuetion  throughout  the 
body,  and  cauHe  a  rise  of  uren  and  a  rise  of  temperature  if  rhey 
produce  a  fall  oE  uric  acid;  and  if  mierobea  and  other  mat^rice 
morbi  reduce  the  alkaliuity  of  the  blood  they  mui^b  of  necessity 
cause  an  incrpaac  of  metabolism  and  combustion,  and  this,  ba  I 
have  suggested,  may  be  Nature's  reaction,  and  an  attempt  on  her 
part  to  burn  up  the  invading  microbe,  in  whi<:h  endeavour  wo 
should,  in  my  opinion,  be  rj-sdy  U^  givo  her  ull  tbL»  help  in  our 
power  (aee  p.  4^). 

It  13  not  £k  little  interesting  to  find  that  aoid^  stimulate  both 
aaimal  and  vegetable  nutritioo,  ae,  T  believe,  it  Haa  been  shown 
that  the  growth  of  seeds  and  very  young  phints  c&n  bo  greatly 
stimulated  by  watering  them  with  very  dilute  acids. 

In  any  cise  the  differpnce  hptwepu  the  increased  eombustioii 
we  can  produce  with  Huch  druj^  an  tbe  iodide  of  mercury,  whieh 
quiokens  the  puUe,  rtiieo»  the  temperature,  incroaaes  urea  and 
duniniahes  lilbumcn  or  sugar,  anri  that  of  fevor,  cannot  be  more 
than  ont^  of  degree,  and  I  havtf  also  shown  that  in  phypiologioal 
eonditions  the  quanlity  of  uric  acid  in  the  blood  really  controls  to 
A  very  (Considerable  extent  both  lUe  formation  and  the  distribution 
of  body  heat  (aee   tig.   rt  and  also   chapters  viii.  and  xiii,). 

That,  aa  Sir  A.  Oarrod  relatoSi  Guddeu  atuppagv  of  mcDatruatiuii 
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ahfiuld  produce  jfout«  ifi  not  Tciy  cxtroardioary.  fnt  mtOAlTMAUon 
i*  4»mED4>nJy  accompotued  bv  coUi&Eiua  and  iU  ngiu  (fif^.  31  and 
3^).  and  any  «xpMure  1o  cold  or  febrile  duiuibance  saperveoiag 
iipoD  thid  vouH,  undoubtedly,  drive  the  ur&i«  out  of  ilie  blood 
into  the  joints,  and  it  seems  to  me  tb&t  in  manj  of  these  OBsea 
the  action  of  the  nervous  AVBlem,  likr  fhit  of  Jupiter  in  Ancient 
mytbology,  bft£   been   unnecessantjr  invoked  from  ignonnco   of   tho 

One  of  the  mo^t  interesting  point*  about  goQt  h  the  war  in  irhich 
it  biu  been  obaervwl  to  alternate  wilb  the  troubles  jiixuluc^  by 
collemiA,   such   ftfl   hj^h   blood   pntseuie.   headache,   depression.    dtO-. 

as  mentjoued  in  the  chapters  trcAtiuK  of  theae ;  and  thia  is,  no 
doubt,  dii^  to  the  Inct  that  for  some  little  tim«  round  each  attuck 
of  gout  the  blood  in  general  is  kept  relatively  free  of  uric  acid, 
BO  that  B^vpre  colliemia   in  preventMl. 

Now  it  eeems  that  there  are  twG  ciuel  (actors  coucemod  in 
britiging  about  tbu  ruult' 

fine  of  theBtj  is  tho  fact  that  ario  acid  attracts  uric  acid :  und 
everyone  knows  that  if  a.  few  crr^tala  of  urate  or  uric  acid  are 
inadverteotty  left  on  b  urine  coUeoting  glass  they  vill  ini:raasi> 
vrfy  greatly  from  day  to  diiy,  and  every  dirty  uriul  crusted  with 
urates  b^^ara  i-videiice  to  the  aaiae  fact.  And  there  seemA  ti>  be 
very  little  doubt  Ihat  procL»ely  the  ^me  ibiUK  occurs  ia  the  body, 
and  that  blood  or  tiaeue  fluid  ptisainfl:  n^^ar  a  deposit  tends  to  |[iTe 
up  ift\   uric  acid  to  the  deposit  (see  p.    177J, 

Aod  there  is  probably  another  lactor  as  well,  as  shown  by  8ir 
A.  Garrod's  ohnervarioTi  (^' Gout  and  RheuntAtie  Gout,"  Ed-  iii-, 
p.  110)  that-  there  Ia  no  uiii^  acid  in  the  serum  diawu  over  an 
inHamed  joint,  whioU  led  him  to  sugg^t  that  iananuaatioD  destroys 
urio  acid- 

But  afl  1  hftvc  pointed  out^  the  efieet  of  the  intiammation  w 
probably  to  diminJah  the  alkalinity  of  the  blood  and  ti^^uc  Huida 
in  the  iciflumed  urea,  hence  any  blood  that  pasaes  through  thifl 
area  will  tend  to  leave  it«  tiric  ncld  hphind  it  id  coUoid  iurru, 
because  as  we  have  seen  in  chapter  v.  slight,  acidttioaiion  of  tL 
solution  of  urio  acid  in  phosphate  of  i^oda  tend^  to  throve  it  down 
in  colloid  form^  and  the  urate  so  retained  eventually  becomes  a 
biurate.   and   \s  deposited   in  cryalala. 

But  if  the  inflammation  lasts  only  a  short  tune  it  never  becomes 
ft  bi urate  ;  but  remaLDiug  Jn  colloid  form  a  quickly  rodiasolved,  an 
ihe  nnriiial  alkalinity  is  restored  i  and  here  we  see  the  chief  differ- 
oii*^  l^etwerii  the  arthritis  of  rbcumitifim  and  that  of  gout,  i,c., 
bpi%    ■•      ^^^'  -^^^  temporary  and  chromic  and  perflietent. 
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U  \a  probablj,  therefore,  os  the  result  ol  the  action  of  tbc^ae 
tvro  faclora  Ibat  a  patioat  who  hab  for  yeara,  perhaps,  auflercd 
from  headutibe^  mental  depression,  or  other  sigiu  of  imo  acid  coL- 
luL'mtA  g9ts  one  day,  ttii  th«  rcnult  of  some  str^Lo^  blow,  Jnjurv^  or 
other  local  caiisb  ol  alteration  in  alkAlinity^  an  attark  of  gout  id 
hia  toe*  and  then,  perhaps,  for  sov^ral  years  ht;  has  recurr^^nl  gout 
in  tbifl  toe  or  other  joints,  and  ceases  more  <jr  lera  uomplctelv  to 
aufier  from  the  aigiui  of  ^oUtemia,  hut  meanwhile  he  is  accumu- 
latjng  a  hna  topliiia  In  hia  foot,  whicb  acts  for  a  tirae  as  n  uric 
acid   filter  fur  his   blooil  and   moHt  ol   hib   body. 

Lat«r  on  dome  eliock.  ilkiefla^  or  severe  injury  diipreHi^eii  [lini, 
and  then  hU  blood,  u  ulreudy  explained,  becomre  a  better  Holvenl 
of  uric  oeid,  and  taUva  up  from  the  tophus  in  place  of  j^dding  to 
it;  and  so  the  gont  In  the  loe  ceaBcSf  and  the  collLcmia,  headache 
and  mental  depression  return,  toffether  with  an  Lucreased  excretion 
of   uric   a«-id   in   the  urine. 

Later,  the  anme  sequence  reiieala  itaelf,  and  the  coll»inia  is 
brought  to  an  end  by  a  fresh  attack  of  goutj  and  this  ia  the 
ttxpUnatioQ  of  the  well-known  tendency  of  ^out  aud  rheumatiiim  to 
reeur  and  r^cur  often  in  the  same  fibrous  tissue  on^je  they  hu^e 
attaekei]  it,  wh<^ther  this  be  part  of  a  joint  or  of  the  mitral  valve, 
of  the  pharynx,  lar/nx»  braohea,  btDochl  and  fibrous  tiasuea  of 
tht  lungs,  or  ol  the  cellular  tisAiies  in  the  stomaoh,  Joteetines  and 
pelvis;  for  there  is  left  in  suoh  fibroue  tissue  eitber  a  condition  of 
diminished  alkalinity,  or  a  fen'  crystals  of  urate  tis  mentioned  in 
chaplor  ix,,  or  both. 

And  this  completely  accounts  for  the  alternation  between  the 
symptoms  of  uoUemia  and  those  of  arthritis,  and  the  action  of 
dold,  Aoids*  and  numerous  metals  and  drugs  in  changing  the  former 
into  the  btter. 

From  Dr,  Ewart's  very  interesting  work  on  gout,*  the  state- 
ment of  some  pofcnta  may  be  useful. 

Thus  I  notice  with  interest,  that  from  what  he  says  on  p.  ^10, 
he  would  agree  with  me  that  the  assumption  of  the  nnkuowu 
factor  '^  Diathesis  ^'  is  unneccaaary,  and  on  the  next  page  he  says 
that  *'  markod  uricsauido'mia  and  demonstrable  doposLts  of  biuratf^e 
are  tbe  features  of  decinred  goat/" 

But  on  the  other  hand  he  deolinefi  to  credit  gout  to  mere  e:tecss 
of   uric   acid,   because   it   {gout)   is   not  a  constaul   phenomenon   of 


*  "Qtrni   and  OoutiBSnap"     By   Wtlliun  BwarC,  M.D„  GauUilr..  F.R.C.P. 
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lr?ucQC>th&mk,  and  doe«  not  very  often  ooour  in  cbUdrea*  whoae 
production  of  uric  acid  10  so  great, 

H,  hoivevcr,  it  bo  granted  that  rheumatiam  h  due  to  uratce, 
and  la,  aa  above  hintod  by  s^varal  obaurvoFEf  but  gout  in  a  child, 
one  of  these  objectioni  at  once  iOia  to  the  ground;  Bud  leucocy- 
tlitemia  id  a  aomewhat  rari;  diaejue  and  aci;urH  geuftrally  in  cou- 
dJtiou^  nkoTC  there  is  great  deprc&sloD  of  nutiition  aud  metaboliaai. 
imd  when  condoqucntly  the  condition  of  tbe  blood  and  tbaue  fluids 
is,  i%A  regards  acidity  or  aSkaliaity^  at  the  very  oppoeite  pole  to 
that  at  whtch  gout  occurs;  but  ;a  the  Himiiar  conditiood  of  en- 
lar^d  spleen  with  or  after  malfiria.,  with  the  flactuation«  in  alba- 
linily  of  Ibe  fluids  priidiiciHi  by  retiurring  attacks  i>f  fevsr.  j^out.  is, 
I  believe*  not  at  all  uncommon ;  the  leucocythflemia  end  of  the 
cycle  b?i.ng  rcpTpnentod,  aa  in  The  caae  narrated  in  chapter  ii, 
p.  41*,  by  itUekH  oi  p;ra7eL 

Ijxter  on  he  quotes  the  viewa  of  olhera,  which  make  a  "depreaAL'd 
and  faulty  metabolism  '*  rbe  '*  first  departure  '*  arid  nbnornsal  st^re- 
lion  ita  nsuk  ;  and  makea  tb«!  gciutinesd  resulling  from  such  faulty 
nietabolinm  the  basJti  of  all  articular  gout. 

He  then  jipea  on  to  mention  HorbocrcM'ski^e  rescarchea^  and 
suggeal-a  that  mcrcuscd  urjo  acid  production  i^  not  lar^ly  donved 
from  nitrogenous  food,  though  he  acknowledgea  that  it  foUowa  an 
HCISS8  in  nitrogenous  diet,  hut  w  the  result  of  altprerl  metabolism 
jr  the  tiBBUi<  (^ells  owing  to  their  parutysLs  by  ejicesa  of  nitrugi.<n. 

Thia,  however,  drivea  them  into  the  difficulty  of  explaining  why 
the  faulty  mctjiboliam  perHiflt*i  when  the  occaaiomng  cauBC  (the  exccw 
of  nitrogenoua  food)  is  vithdrawn  ;  and  he  goes  on  to  attribute 
thia  to  faulty  habit  in  the  tissueB  partly  aitalsted  by  faulty  innervation. 

He  blameH  eflpeeially  the  liver,  and  con^'ntion  and  fiilneaa  of 
the  purtral  circulation,  but  thiuka  Chiil  the  faulty  hnbil  may  b*^  lu 
lime  replaced  by  ft  liealthy  habit. 

Similarly  he  speaks  of  the  kidney,  and  aayf  that  a  renal  defis!t 
may  originate  the  uri<i  acid  trouble^  though  gout  attaelca  may  come 
on  without  anv  obvious  Iddney  trouble,  and  again  granular  kidnev 
iiniisea  neither  Tet«ntion  of  uriu  acid  nor  gouu 

Again,  following  the  rell  jualnutiitiou  theory,  he  tbiuJts  that  there 
may  be  an  inherited  goutiucsa  of  the  whole  man,  which  10  there 
before  any  articular  attacks,  and  that  goat  evolves  from  functional 
troubEee  to  atructural  change?. 

And  ngam,  "some  structural  B^'^^y  peouliarilieE  are  traoarnja- 
sible  and  may  iie  inheriie<l  eveti  hy  thosn  whose  uric  Hcid  function 
ia  not  perceptibly  modified:  hence  uric  acid  trouble*  are  not  tJm 
pnmary  cause  of  the  gouty  bahtt "  (frv.  eU^,  p.  ^{S  and  note). 
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Kenci!,  '^the  history  al  fioqiiireil  gout  is  otic  Di'  funuiional  dis- 
order  leading  up  to  oTganic  lesiona,  whilst  the  hietory  oi  iiiheriticd 
gout  b  ohea  that  at  tcjrtuidl  delicacy  leading  to  functional  disordera." 

Ho  Lhon  prooeede  (p.  31^)  to  refer  to  tbe  various  norvoua 
syetem  theories,  bat  ie  inclined  hiioaelf  to  limit  the  action  of  the 
nervous  Byatem  to  (h«  oomparatively  msignlficaDl  inflaenco  which 
a  tiervouB  system  nmy  eXftX  on  nutrifioti,  tt»  ilit*  rp-^iilt  of  its  own 
lailmc  of  nutrition  originating  in  causes  oiiteidr  itaelf ;  iu  lb  tbu^ 
merely  a  link  in  the  uauaatioQ,   not  an  originator  of  gout 

It  is  obvioufl  that  with  regard  to  moat  of  the  tlicoriea  here  &o 
ably  marshalled,  I  uaonot  do  more  than  uuggeet  nhat  saems  to 
me  H.  simpler  explanation,  trusting  to  the  future  and  its  iDcreaRi^ 
of  kuowlwdgi^  tu  Htreiiglhtn  iny  poaitionfl  if  tliey  htp  true- 

My  belief  m.  and  it  iv  steadily  increasing  and  gainuig  atrcn^thf 
and  just  aa  I  aaid  at  the  Mudical  Society  in  November,  18lJ^5,  with 
rcforL^nco  to  hoadaeho,  that  '*  tha  ana  acid  djathesid  ^~  ib  a  m^'th  ; 
if  uric  acid  Im  oontrolled,  that  ia.  if  there  is  neither  exueaaive  intru- 
duc'tion  nor  excesaive  formatioTi  from  Bxcosfl  of  nitToyen,  both  gout 
and  goulinesa  would  gradually  iliaappear  or  i^Kaar  to  be  evolvi^d, 
and  Ihib  iti  a  ]iropo9!titm  which  in  one  eenoc  or  other  a^a  be 
domonatr^tcd, 

[  need  not  hore  again  go  into  my  reaaons  tor  b«liDving  that 
depreeacd  and  faulty  metnbolium  l4  a  result  of  i^YcesE  of  uric  acid, 
and  not  i(a  cause  :  but  I  can  scarcely  follow  Dr.  EwiLrt^s  rea^ion' 
ing  in  Haying  that  the  large  sxcretion  of  uriu  acid  whic^h  follo^^a 
exueafc  in   nitrogenous  food  ia  not  derived  from  tlje  food. 

It  will  be  Been  from  ray  facta  and  argumenlti  a  a  to  hospital 
beef't<5a»  in  thaptet  j^iL,  that  a  pound  of  mcflt  from  which  it  ia 
made  probably  introduce  the  equivalent  (in  xanthines)  of  si^ven 
grains  of  iirii:  aeid,  tiiid  if  vic  credit  a  man  who  in  taking  o:(ceHH 
of  nitrog«n  with  only  half  a  pound  of  auch  meat  a  day,  that 
would  flccounl  for  an  introduction  equivalent  to  l^)  graina  of 
uric  acid  in  a  year,  and  ii  he  also  tutea  an  absolute  cscens  of 
nitrogen  and  forms  aay  iOU  ^baha  of  urea  pet  day  more  than  he 
has  ony  physiolof^ical  right  to  do,  he  will  h!so  form  nearly  tbreo 
grains  u  day  of  excei^aive  uric  acid,  or  some  UU)  giainH  in  a  year- 
It  ia  clear  then  that  ii  aucb  introduction  and  formation  do  not 
account  for  any  exoesa  of  uric  aeid  met  with  m  the  urbe  after 
i*xc:»su  of  nitrog^noua  food,  esp«?ially  in  the  lorm  t>i  animal  fict^h, 
it  ia  not  becanse  thp^p   will  not  furnish  the  r(M|i»rcd  quantity. 

In  this  oonnection  I  will  juHh  mention  a  cane  I  hfi.ve  been  told 
of  by   my  friood   Mr.   Hope  Ivewia,   of  Aiicklatid.   New  Zealand.     It 
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WM   that   of   tkU   hot^l-koeper   vhc   conaolted   him  lor   bad   Wmper. 
lYorst  in  tbc  mormci^.  and  gcnt^ral  myalgia. 

On  inquiry,  bowovor,  it  c&mc  out  that  h«  va£  mofit  moclernti' 
in  meat  and  wine,  lived  tivrefully,  and  ate  plenty  ol  fruit,  so  ihut 
Mr.  Lewb  was  &t  a  loss  to  account  for  his  conditioa,  when  thff 
patient  said  :  "*  I  take  aeveral  cupa  nf  beef-tea  evftry  day — reallr 
guod  dtnlf  it  LQ — my  hot«t  n  (amon»  for  it.'*  And  thia  ia  junt  my 
own  expcrienre,  od  I  often  3eo  potienta  who  ttibe  little  or  no  joeat: 
but  then  one  is  sure  to  find  Qttbc-r  that  Ihle  is  Taa-de  up  for  in 
eggs  and  fish,  or  thai  soup,  bt^d-tea,  or  some  oi  ths  urino-likc- 
fluids  and  «itriiut!i  sa  largely  advertised,  are  being  taken  in  its 
pUue,  Indfittd.  oiiu  almost  wondtra  that  the  mauufuoturers  of  thea^ 
delicacies  do  nnt  t^kke  a  hint  from  tho  inhabitants  of  North  Africa 
and  South  America.  monUonod  on  p.  \'2'S,  and  obtain  a  atitl  larger 
supply  of  the  ^me  products  by  evaporating  nrine. 

I  may  just  mention  here  that  a  butcher  at  one  tinu  UOder  my 
care  with  gout,  Brights  diaoaae,  and  cardiat;  failure,  acknowledged 
to  Doneuming  tno  puunda  of  liis  own  t^cinimoilJtiee  per  day  ;  and 
it  ui  little  wondtr  that  urate*  and  their  work  were  visihle  h-IJ  ovei 
him.  or  that  they  had  alte^rd  h\s  joints*  and  his  blood,  irntatenl 
his  Ictdneyti,  and  dilated  birf  heart,  in  the  munuer  deaoribed  in 
previous  chapters. 

And  now  fur  Dr.  Ewart'a  difhoulty  aft  to  the  persifltencc  of  thir 
faulty  nitftabE^Usm  alter  the  excuaa  of  nitrogeru>uii  food  has  btten 
removed.  I  bcliovo  that  the  solubility  of  uric  acid  aiifficea  to 
explain  it  complclcly.  Why,  the  tiasucB  of  the  tr  bore -mentioned 
butcher  are  obsolutoly  full  ol  uriu  acid,  and  if  I  were  now  to  put 
him  on  a  uric-acid'free  diet  he  would  still  go  cm  exoTtitin^  exeesw 
of  it  for  month*  wnd  yeara,  and  doriBg  the  whole  of  this  time  h** 
would  have  the  sij^na  of  collffimia,  with  the  depresaed  nutrition  and 
metaholtem   it   produces. 

And  with  fbe  ubatriicted  capillariea  of  the  collvinia  and  hie 
failing  and  dilating  begirt,  he  would  have  what  we  always  6nd 
with  these  conditiouH,  congestion  of  the  liver  (nutmeg),  and  ot  the 
circulation  behind  it  ;  so  that  the  poor  liver  again  is  blamed  for 
the  fault  of  others,  and  is  not  an  ori|^in;i|  atnTier. 

Exactly  the  aame  epplioa  to  the  kidneys;  theee  organs  never. 
I  believe,  rcfuee  to  pftSB  uiio  acid  unleaa  they  are  infUmrd.  and 
then  tbey  have  no  choice,  ns  the  altered  alk'aiinity  ol  their  tisc^uee 
and  fluids  jifTecta  the  solubthtv  of  uric  acid. 


*  Tht!SB  jeJnt  cht-Dg^s  war^  marked,  and  would  ncdoubUdlj'  bihrc  boon  aiU«d 
rbDODUktoid  &rtliritU  if  there  v/crc  do  umteii  to  bo  kcq, 
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What  do  Vfn  svg  iu  migniiae  while  the  kldneyH  aia  Bound  '(  A 
large  bicrelioa  oJ  tkric  acid,  tlloufjli  uren  maj  be  djmiutahed ;  but 
this  is  simply  due  to  the  faet  tbat  uren  la  dimiaiehcd  in  the  bbod 
while  uric  acid  is  ia  cj^cesa  in  llmt  fluid. 

Similarly  In  tho  chronic  stages,  and  ab«olut«ly  uniiiflamriiatoiy 
coDditions  of  grsnulaT  kidney,  we  get,  as  T  have  often  p^intwl  out, 
a  very  large  excri^ticjii  of  uric  acid,  so  Iwcge  that  it  msiy  consider- 
ably raise  tbe  speuiBc  gravity  of  the  urin?  and  00  upeet  the  dia- 
gnosis ol  gTdouUt  kidney  (ape  rases  in  ohapter  3tvi-K  op  may  cauac 
more  or  lesjj  severe  aymptomfe  of  pxavifl  or  calculus,  and  Ihia 
be4.\iiLB8,  for  reasons  already  giv^n  in  this  chapter,  the  blood  H  full 
of  uri*;  a«id. 

The  kidneys,  jaat  as  the  liver.  inn9clc3H  skin,  and  aII  other 
tisaucB,  are  importantly  affecfed  by  the  uric  acid,  but  they  Ihem- 
Bi?lvefi  always  pasif  out  uric  acid  vhnn  it  ia  picBcnt  in  exceaa  in 
the  blood,  except  perhapa  when,  as  in  acute  Blight's  disease,  they 
hax'<^  tfaeir  alkalinity  dimbinhed;  but  this  b  a  cbemioal  not  a 
physiologiciii!  refusiil   t4)  pn»&  It, 

Aa  to  inherited  gout,  I  viould  again  aak  how  mtich  of  tbe 
inheritance  ia  that  of  dollars  and  habits  of  feeding,  and  as  in  the 
cased  of  the  childrcc,  with  refctonec  to  whom  Mr,  Uutt^binaon  ie 
(quoted  at  the  beginning  of  tho  chapter :  did  they  not  Uve  in  their 
father'^  hou?e,  and  did  they  not  repeat  hia  errnis  oi  feedmg,  both 
as  to  t-Kceis«ive  introductmu  and  excessive  formation  oE  urio  add 
(i^c,  e^tcesB  gI  nitrogen)  ? 

Acain.  as  to  the  faulty  metaboli^cn  perBLating  after  tiie  utOMfl 
tit  nitrogen  was  out  06,  did  the  introduction  of  aria  acid  aoAM. 
or  were  sueh  tilings  as  eggs,  fish  and  tea  continued  us  before, 
introducing,  no  douht,  still  many  grains  of  uric  acid  per  day  ? 

Art  to  the  nervoua  nystciii,  it  ap^H^ara  to  mc  to  bu  cAictly  In 
the  same  position  aa  the  livar  nnd  kidneys,  it  is  Binnod  against, 
find  tho  si|Fns  it  pivca  are  the  reAulte  of  d(!fectivi;  circulation,  and 
of  leaions  or  irrit^ttion^  of  its  fibrous  tiji^u^a. 

To  my  mind,  ^out  is  poisoning  bv  animal  Hesb,  with  tea  and 
similar  vegctable-jiJkaloid-confaining  substanci^  :  and  tU^  nervoua 
and  till  othf^r  1bcone»  have  nrisen  from  inability  to  undf^rstand  and 
appreciate  the  introduction,  fornuktion.  and  Aolubihtiea  of  uric  aoidi 
and  their  hearings  on  the  vnriou^  results  produced. 

Where  the  gout  attack  j^omna  suddenly  in  the  night  and  is  in 
evifry  way  typic^nl.  Ihere  ih  not  niucli  to  be  said  about  tbe  dia- 
gnosis, and  salicylate  of  eoda  in  sufHuent  quantity  will  very  quickly 
relieve   it,    u   in   my   case    in    St.    Biirth<ili>mc%ra    Hotpiiai   Ecporft, 
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previoUHly  mentionwl.  It  is  nouGAaory,  towever,  to  give  sulHcivnt, 
and  if  gr.  xx.  oftQ  be  given  evory  two  hoiira  for  aoiite  rheumatUm, 
I  fail  {^  see  why  it  ahouli  not,  if  neousBaty,  also  bo  |?iven  ior 
acuto  gout;  cGrtainJy  neither  dia^aai^  can  be  expooted  to  yiold  In 
a  dose  of  gr,  x.  three  timoa  a  d&y^ 

I  have  seen  salicylates  fail  ta  cure,  but  only  under  L^onditlon^ 
where  failure  could  have  beeu  foretold. 

They  are  very  Lttle  use  by  Ihemaolvca  in  chronic  rh^unialuai, 
and  very  littlo  mote  in  chronic  gout  without  lifie  of  temperaturis ; 
agnin,  wbcro  alkohes  or  colchicum  have  nlrondy  been  used  saIJ- 
cylatea  will  not  only  be  of  no  use,  but  ma^  do  gresLt  harm,  and 
flgaio,  Uicy  Hre  incom[iatil>Le  with  (be  u^e  of  hut  or  Turkiali  hatha 
for  rcaaons  which  vrib  appear  in  (he  following  chaptor.  aikd  in 
the  deacripttonn  of  li^.  ■j'i  and   U3, 

Whare  alkahcs,  colohioum  or  hot  hatha  hjive  been  used  Ihcy 
had  better  be  eontinued.  unleaa  all  treatmi;nt  can  he  left  off  fctr 
several  days  to  allow  intj^stinal  digestion  to  recover  from  thp  col- 
chictrni)  and  the  alkahnity  of  the  blood  to  recover  from  Ihe  cflect? 
of  alknliea  and  dj^pepaia  before  the  salicylates  are  given, 

Jn  very  chronio  gout  their  actton  may  be  rmprovcd  by  giving 
them  with  sp.  atn,  aromat,  ot  with  iodides,  or  in  ailornat^  doses 
with  A(ridB  or  other  eubatances  which  raiae  iicidity.  And  in  thoae 
chronic  cases  Bfllicylatps  may  eventunlfy  do  mueh  good  if  steadily 
persoveri^l  with ;  either  salicylic  acid  or  ita  ammonium  ^It  or  aapiriu 
will  Gomctimce  aueceod  where  the  sodium  salt  appears  to  fail. 
fiaUcylic  acid  with  pulv.  opii  oo,  in  a  oaohet  is  eometimea  very 
useful  in  more  chronic  conditions.  Again,  where  we  have  to  d^ai 
with  real  n ratio  arthritis ,  the  toral  application  of  salicylate  of 
methyl  should  nut  be  forgnlDi^n,  This  may  be  pjlitiI»h3  on  night 
and  morning,  and  covered  with  gutta  percha  tissue  aud  n  bandr^gn, 
It  n3ay  be  u^ed  either  alone  or  along  with  administration  of  saU- 
cylatoa  by  mouth.  In  thi«  coee  care  mufit  ho  taken  not  to  ^ve 
too  much  of  the  drug,  na  tb^i  methyl  aalicylate  promptly  gets  into 
the  blood  and  urine  and  proilncea  conatitutional  symptoma,  and  if 
painled  on  too  oftcu  or  over  too  large  a  surface  these  may  hr 
aevere.  but  for  manj  local  troubles  it  is  by  far  the  best  v/ny  lu 
use  saZicylatea.  And  where  tiahcylatos  by  mouth  upBot  the  stomach 
it  can  rcplaoe  them  entirely. 

Tn  chronic  conditions  alkahes  are  decidedly  uaelul,  and  the  only 
rule  T  gn  by  is  to  give  tliein  when  the  ncility  *if  llir  iiririe  i* 
low  anil  it  does  not  ap[i&]r  hk^^ly  that  it  can  bu  raistHl.  Theu  all 
acid?  iruBt  he  cut  out  of  the  footi  aud  atlcaliis  may  be  givon  to 
the  extent  oB  from  GO— 90  gr».  per  day. 
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When  giviTig  ulbalies  yOM  m^f  cut  down  the  quantity  of  food 
de(;itli;clly,  ati  tow  uru&  aod  low  licidity  uf  uniii'.  help  tbe  n-lkall : 
but  when  giving  aaiirylaLea,  efipeciidly  when  there  is  little  ot  no 
fever,  ycu  muat  feed  up  and  even  give  scid  fruitfl  or  witte,  aa  fever, 
high  acidity  and  acide  help  the  action  af  flAliuylatea.  It  is  a 
very  common  mistake  in  the  treatment  of  gout  to  out  down  food 
when  ordering  Bslioylatea:  but  thi^  just  ensurefi  a.  condition  in 
»liicl]  ihtry  amuuit  poBsibly  produce  their  b&4t  eflects,  and  may  do 
abaotute   burnt. 

I  may  mention  here,  ae  it  bcara  specially  on  treatment^  the 
^^eli-known  connection  between  gout  and  certiiin  teeth  troablca. 
And  indeed,  it  has  been  quite  a  common  cxpcri^^ncc  with  me  that 
the  dental  troubles  called  periofltitia,  or  other  inflanmiatton  of  the 
pulp  or  Hinroundlnga  of  a  tcxith,  such  hm  are  at^trted  by  a  cold 
wind  in  apriag  or  autumn,  yield  at  once  and  promptly  diaappear 
if  aalicjlatca  ore  token  for  any  purpose. 

And  it  Eiccm5  to  me  qiiitti  posBiblo  that  we  have  here  again  tti 
deal  with  a  gout  of  fibrous  tiseut^,  originating  jost  like  gout  or 
rheumatism  elsewhere  in  tha  IodaI  action  of  cold,  and  like  theau 
yielding  at  once  to  the  administration  of  salicylatee. 

I  have  gradually  come  to  U£e  Aahcylatca  with  the  utmost  cou- 
SdencG  in  all  aoch  troubles,  and  1  haye  even  found  that  their 
power  ia  oo  greELt  that  the  Local  application  of  a  little  aalicylato 
4>f  methyl  to  the  face  ever  the  painful  tooth  and  Its  rcota,  night 
and  mottling  or  oftener,  very  promptly  relieves  and  removes  such 
iiriiatiun,  ko  that  in  many  oaaea  ther«  la  no  nccct^ity  to  adininiHtcr 
Ralitylat«&   internally. 

But  drugB  never  go  to  the  root  of  the  matter,  diet  le  the  only 
Thing  that  does  bu  ;  and  though  drugs  may  relieve  for  a  time  T 
regard  it  as  worse  than  usi'le^a  to  sweep  out  urates  with  »<s,1icylate9, 
Mnd  nt  the  same  time  pour  them  in  day  after  day  in  aoup.  fiAb. 
Hcah,  and  tea,  Ilert;,  as  elsewhere,  the  results  produced  by  diet 
CftD  be  estimated  either  from  day  to  day  or  week  to  week  with 
^reat  preoiflion,  from  the  chnngoa  in  the  tiapiliitry  uiroulntion  and 
the  blood  decimal, 

Qout  is  the  great  centr&l  type  of  the  [irecipitution  group,  and 
practii^ally  the  only  thmgs  that  have  ever  beeu  found  to  relieve 
it  have  been  aolvcnta  of  unc  acid,  hut  better  and  more  aatialac' 
tory  than  any  such  relief  is  thu  absolute  and  complete  prevention 
of  the  trouble  whieh  a  correct  diet  pfodureSn  and  I  will  now 
mention  ahorlly  one  or  twu  of  Lhu  vi^ry  oumvrouH  records  1  aet 
from  gouty  patient*.     One  patieut   writea  after  two  yeara  on  diet  ■ 
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**  This   was   the    first   winter    that    I    had    paaaed    during    which    I 

have  had  do  cough  or  cold,  and  had  been  entirely  free  from  rhemnatlc 
paiiis/^  and  then  the  aame  patient,  speaking  of  hia  general  condition 
on  diet,  &&JB  "  I  am  as  hard  as  nai1a/\  Then  T  have  a  large  number 
of  recorda  from  patieota  who  have  been  on  the  uric-acid^free  diet  for 
from  one  to  three  years,  and  vhose  arthritis  haa  more  or  leaa  com^ 
pletely  taken  its  departure  as  the  result.  Thus  it  ia  recorded^  "  two 
years  on  your  diet  has  cured  the  gout  to  which  T  was  a  martyr,  and 
made  me  a  new  man  '' :  and  another,  "  Your  diet  has  had  a  wonderful 
effect  on  her  hands.  The  gouty  r^wellin^s  on  fingers  and  thumb  gone, 
and  she  can  again  play  the  piano  like  a  young  girl.  Time  on  diet  two 
and  a  half  yeara.'^  A  general  practitioner  writes  that  be  was  B.  cripple, 
and  retired  from  work  with  gout  and  pneumonia,  but  now,  a  year 
later,  he  Is  heavier,  stronger  and  happier  than  for  years.  From 
many  similar  records  I  gather  that  the  diet  takes  one  and  a  half 
to  two  years,  or  in  bad  cases  two  and  a  half  to  three  years  to  euro 
arthritis,  as  I  say  in  my  diet   notes. 
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KHEUMAnaa  asd  Mobhus  Cordis. 


MccH  of  what  1  have  suntd  uboat  gout  will  apply  also  to  rhvu- 
matiem,  and  though  they  can  ait&n  be  ulinbiilly  disttnguiehed,  1 
do  not  draw  any  hard  and  fast  lint?  betw^^in  them,  believing  that 
the  arthrilifl  is  in  both  ciisfn  dui>  to  th&  irritRnt  aotion  of  Tirle  acid 
an  the  fibrouH  HtmcCures  of  the  jomtK. 

An  arthritis  may  or  may  not  be  due  to  uric  aoid>  but  it 
becomca  certain  that  it  la  due  to  it  if  tho  patient  ia  fcmnd  to  have 
Ices  than  tho  usual  quantity  of  urio  acid  in  tho  blood  at  tho  time 
of  the  aCtAvk  of  arthritiit,  and  if  the  arthritis  h  found  to  be 
rohoved  by  solvents  and  incroascd  by  procipitanls  of  uric  acid ; 
and  wlitn  any  arthritis,  accompanied  by  fever,  is  not  relieved  by 
uric  acid  solveata,  properly  administered,  the  pcaubility  of  eeptio 
arthritifi,  tubercle^   or   new  ^owth   should   be   oonsidered- 

1  have  BU^eeted  that  aalicyiatee  curi>  acuta  Theumati^m  by 
ofEcctin^  tho  oiimination  of  urates,  and  I  have  further  shown  that 
as  rogdfdK  Ibe  action  of  Balicin,  »abl  and  a  suliuylato,  the  latter 
has  moat  power,  do^e  for  doee.  iu  eliminating  urio  iu;jd,  and  has 
also  moat  effect  over  the  artJiritifl.  while  aalitin  has  munh  letw 
effeet  on  uric  auid*  and  ror]uiroB  to  be  given  in  much  larger  dosca, 
and  Ba]o]  Ia  in  both  reapci^tii  intermediate  between  the  two  (mo 
Mfdico-Chirtirgieot   Tranaadtons,   vol   Ixxiii.,   p.   ^1171- 

I  have  further  tfugge^ted  that  the  action  of  urfo  add  an  an 
irritant  of  fibrous  lisbuea  niay  (jnite  as  easily  account  for  the 
iindocarditis  and  pericarditis  *>[  acute  rheumatiam  as  for  jta  arthritia 
(aao   Prtu^Uioncr   of   February,   March   and   April,    181*]), 

I  have  also  remarked  on  several  ocoaaions,  that  while  the 
chemistry  and  phyaict  of  uric  acid  appear  to  me  to  be  capable  of 
completely  aocountjng  for  all  the  phenomena  of  acute  rheumatism. 
and  the  action  of  all  diu^  ami  dicta  that  are  useful  in  treatment, 
as  much  cannot  be  aaid  for  any  other  theory  of  tt€  causation. 
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For  icLstaiu??,  no  satUfs^tory  oxplmialion  of  the  vdlu«>  of  slkalii 
Among  drugQ,  or  of  millf  and  [flrin^n^us  diet,  or  again  of  hi 
hatha,  blankuls,  und  other  sudoritica  id  guaeraJ  mftDAgemi^Jit.  can 
he  giren  on  the  theory  tht^i  acut«  rhciimatiflm  ia  due  to  a  miAam 
or  microbe  ;  whJlv  on  the  othiir  hnnd,  a  oompirativcly  rudimcntarr 
lawwledge  of  the  solubility  of  uric  acid  end  the  prooeaeea  which 
promot*  its  exorotion  and  elimination  will  suHicp  to  ritplain  thim 
hI]. 

In  rcfon^uce  to  th^^je  points  I  have  formuldtod  the  atatomctil  , 
"  AIL  iiahatancea  which  promote  the  frcr  excretion  and  eUminotiotL 
of  urio  aoid  do  good  in  the  arthritia  whiah  in  duo  to  it.  and  oon- 
versely  all  aubHtancoa  which  hinder  \Xa  e?fcretioiv  and  eliminiition  do 
harm  ''  {Briliah  Medical  JourtiaJ.  1888,  vol,  ii.,  p,  10),  And  though, 
AA  <?i£plained  in  the  previous  chapter,  Home  wuhstsnce*  which  liiniJrr 
oitcretioii  may  yet,  by  keeping  the  blood  clear  of  uric  acid,  previriil 
arthritifl,  it  ia  quite  true  that  theae  subatdLcea,  whtn  hret  gjvcu. 
aro  liable  to  do  harm  aud  produce  la  attack.  And  again*  ihu 
pathological  condition,  which  most  hinders  the  BolubiUty  and  excrp- 
tion  of  urates  (namely,  fever),  has  just  the  rtame  effect  ad  the  drugs 
which  do  this,  and  frequently  precipitates  an  attack  of  genfr*J 
uratic  arthritiHi  honce  we  ate  told  by  a  writer  in  the  Latu^,  181'J, 
vol,  i.,  p,  GJ8,  that  "  Enteric  fcvor  at  ita  very  oomraeiioomDnt  Diay 
present  the  piotLiro  of  aoute  rheiimatieiiL"  I  believe  that  a&y 
acute  fever  may  profienl  this  same  picture,  provided  there  was  in 
the  blood,  at  the  time  tbt'  temperature  began  to  rise,  f^uftieiont 
urio  acid  to  irritate  the  joints  when  it  wna  concentrated  upon 
tliem  ;  for  fover  diininisliiia  the  ullcalinity  of  the  hlood,  and  dimin- 
ifthea  ita  powers  of  holding  urtitcs  in  solution  ;  and  I  have  nlrea-fy 
pointed  out  in  chapter  xv.  that  the  blood  ia  in  thia  way  moet 
oomp!*?tely  cleared  of  urates  at  tho  bcgiiming  of  the  fever,  which 
eorreapoada  exactly  with  the  obscrvntion  of  the  writer  quoted 
above.  And  I  have  myseli  aeen,  either  abce  or  with  othera, 
several  cases  in  which  the  onaot  of  enteric  fever  haa  been  nrutttal 
for  acute  thcunuLliam. 

Ths  theory  that  acute  rheumatism  i«  au  iitfeutiv<i  diaease  and 
due  to  a  ruicro-organiflm  which  causes  the  production  of  laetic  acid, 
haa  been  prominently  brought  forward  by  Dr.  Ncwuh^jluie,  in  the 
Milroy  Lectures  {Lartrei,  iSSfi,  voL  i.,  p,  oSO).  where  he  pointo  out 
that  there  ha\e  been  i*pidcniica  of  rheumatic  fever  in  certain  year^, 
and  that  rheumatic  fever  is  an  urban  diapa^e  more  tlian  a  rural. 

1  have  always  acknowledged  that  rheumatic  fever  may  be  pio- 
diiOf*d  by  any  fpver  however  oouBcd^   whether  by  a  specific  niii^ro- 
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oiganiAUi  as  in  the  abtive  coses  of  entenc,  or  by  acute  dyspepsia 
AS  w>inmonly  aeen  In  a  ecKoolboy  from  (?)  outural  cauaes.  Any* 
thiap  thai  diminislica  the  fllkfllinity  of  the  blood,  and  oli  fevere  do 
thU.  miiy  produce  pheumatic  ievei  if  there  is  plenty  ol  uric  acid 
in  the  blood  at  the  time. 

Now  we  are  liable  at  many  seasoiia  to  £pir1(>nuc8  of  eritarrb^  in- 
tiuuD^A  AUii  tonaillttia,  QOt  to  meatioa  cases  of  ill-developed  speoifio 
levers  such  aa  meaabfi,  Karlet  fever,  ^c,  wUch  are  overlooked 
and  pass  unrecorded,  and  any  of  these  may  produi^  coircspondinp 
i-'piderait^Q  of  rheumatie  fever,  but  there  U  bere  not  the  smalli^st 
proof  that  tli*  rheumatic  !ever  ]s  due  to  the  specific  raicTo-cirgaruam 
ami   not  (o  Hie  efTect  cf  tbe  Fever  on  the  alkiitinity  ni  the  blood. 

And  Dr.  Newsholme  himself  tella  ua  tliat  other  apecifio  febrile 
difleasM  as  enteric,  scarlet  fever  and  erysipelas,  are  aflected  in  the 
Bumo  way  afl  rhcumntio  fever^  by  aeaaoo.   roinfoli^  &o, 

E^QCtfy  so  i  the  opidemic  of  rheumatic  fever  varies  with  th« 
epidcimio  of  these  diseases  because  the  rheumatism  is,  to  a  large 
t'3itciit,  tbe  risuU  of  these  dL'senAes. 

Then  as  to  rheumatic  fever  being  au  urban  diacase  rather  than 
a  rural,  this  may  show  merely  the  relation  of  acute  rhcuraatbm 
to  inercMed  meat  en  ting,  which  is  more  common  in  urban  dis- 
triets,  and  gout  is,  doubtless  for  tike  9ame  reason,  an  nrb&n  rather 
than  a  rural  diarape ;  but  I  have  nev^r  heard  thia  used  aa  an 
argument  for  its  being  an   infective  diJ^eajie. 

Dr.  Newaholme  tooka  upon  tbtoat  symptoms  as  a  part  of  the 
dj^eoae,  and  the  place  where  no  doubt  the  miero-or^aubm  obtains 
ail  entrance  into  the  body;  but  if  this  la  so  how  does  an  nlvoolar 
ftbaeesa  seive  to  precipitate  a  relapse;  or,  how  does  an  injury  to 
an  ankle  or  shoulder  when  the  skin  m  unbroken  and  no  micro- 
organismH  are   introduced,  bi.tvr   io   bring  on   acute  rheumatiani  ^ 

In  a  word,  every  nuero-oreaniam ;  specific  or  other,  that  pro- 
duces fever  may  produce  rhoumntwrn.  but  then  there  arii  several 
other  things,  not  lu  any  way  oounected  v\'itk  miero-organiBmSi 
which  vriil  do  the  same,  but  all  these  thinga— injuries,  micro- 
organianui  and  drug* — aRect  in  one  and  the  same  way  the  aolu- 
bilitv  of  urie  ui'id  in  ihi?  bloody  t.e.,  they  hinder  it  and  render  it 
insolubk:  in  that  fluid. 

Agfliu^  Dr.  Ncwsholmc  poinic  out  that  the  tendyocy  to  relapse 
IS  common  to  rheumatiam  nnd  other  fevers;  but  he  is  also  kind 
ooouf^h  to  allow  that  freijufint  relapses  ooour  when  nnimal  food^is 
aiven  too  t'ar!y  nfr-er  an  attjiuk. 

This  jMrallel  is  little   more  than  skin  deep  on  the  surface  of 


7U 


UttlC  ACID— CHAFTB&   XVI 


th(i  word  rr*lApM.  for  aiir<^ly  a  TcUpse  after  enteric  fever  is  <tti^ 
tiling,  anH  a  rtilapoe  after  fheamatii?  levar  aaatber  atid  a  tot*lly 
diftercut  thing. 

It  is  aurcly  poaatblc  to  prevent  i}ia  relapsu  of  acut«  rhooiDatiani 
by  contiouinfj  the  sniicylatee,  or  by  itbetLtimng  from  ^iviofZ  tb* 
HDimal  focMl  or  the  iron;  but  ia  it  ^Ktwible  by  any  meaoB  whut* 
ever  to  prevent  the  relnpse  o!  ^ntfirlc  fever  \ 

Tb(in  again,  the  relapw  of  Hiule  rbeuoMl Ura  can  hf  pr<*duoed 
— is,  in  fflctj  generally  prodaceil— by  some  error  in  treatment,  1 
have  wen  many  Bucb  n^lapac*.  imd  know  tiactly  how  th«y  were 
produced,  &nd  ^o  would  anvoni^  else  who  knew  anythiDf^  about 
thp  fiofubiiiey  uf  uric  acid,  and  watclied  tlit  trealment  carefully  ; 
and  ]  will  undortake  to  produce  lekpsra  in  nny  patnenUi  who  will 
consent   tii   ita    bwng  ilonti- 

Thea  JiEH^ii]>  if  ucute  rheumtttinm  la  due  to  a  micro-or^ni^u, 
bow  is  it  thut  sabcrybtca  anvG  it  {oa  1  have  point«i  out  tJukt  they 
do)  in  proportion  tu  i\i*-ii  power  of  L-Einunblini;'  uriu  auid ;  tin<l  1 
i;tiU  niiw  dUo  show  (^e  csises  narrated  fotibpr  on)  Tbat  If  any- 
thin^  j>ri^vrnifi  tpbeit  acting  as  solvents  of  urkr  aoid  they  ftul  tu 
cure  it- 

From  the  other  Kide  it  v^ouM  have  to  be  abown  th^t  sahcylat^e 
prevent  the  growth  of  the  mioio-organiAm;  and  that  iron,  kwd, 
moreury.  and  olhtr  mct-ala  incToase  its  grov^-th  aa  they  make  tb*- 
puioa  woree. 

Thri  finding  of  a  Uw  miuro-organiHrnit  in  the  flutiU  of  a  caw  of 
arute  rbeiimaliBm  is  to  my  mind  a  vht^'  lirng  way  from  afiordinif 
proof  iLiit  Ibe  ai:ute  rikfUm^lifim  la  due  lo  the  parafiirea ;  CMirpl 
quite  indirectly. 

I  should  admit  at  once  Ibut  it  might  b»:  due  to  them  if  they 
altered  tho  alkalinity  of  the  blood,  or  prodiiPLKl  fever  :  but  never- 
tholeis  in  a  person  who  was  free  from  excess  of  urati«  in  tbt 
bJf5od  th(*y  would  have  no  power  to  produce  either  arthritiB  *>r 
anv  other  initation  of  iibroue  liaaue^,  atid  as  1  bovti  pointed  out 
in  previous  thaptiirs,  many  poraaitett  seem  to  bo  unoble  oven  to 
produce  fever  in  those  whose  blood  ia  praoiically  free  from  col- 
liemia :  and  in  llluitration  of  thie  we  gonorally  find  that  ihofto 
who  Buffer  from  arthritis  with  tho  onset  of  etiterii^  fever  are  palienlft 
who  have  pri-vioiwly  bad  arthritis,  nr  have  well  marked  signs  of 
the  prMPnoe  of  collffimia  nt  the  time  of  onaet  of  the  fever. 

Again,  to  have  an  attack  ol  a  miorohie  disciaa^  very  often 
protecU  the  individual  aficcted  from  furlher  atlackfc  ;  but  in  rbeu- 
matiam  thin    is  not  the  ewe,  for   iho  p«tiVnt  who   baa   had    onr 
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Attack  is  more  IiBbb  ever  after  to  have  unother.  And  this  h  also 
a  marked  charactcriBtic  ol  gout,  for  whiuh  »  tnicrtibe  haa  not,  I 
tluck,  aa  jnt  been  auggebtud.  though  it  is  oertaiu  to  he  bo  if  thu 
profession  conliuues  to  auficr  from  microbe  raanJa  much  longer. 
In  the  caee  of  gout^  howercr,  wc  have  a  quite  satisfaatory  pby- 
steal  explanation,  n^hich  Vp'C  hnve  discusBi.>d  at  lcn|^th  In  connection 
with  the  phi<Dom^na  of  the  uric  a.cid  filter,  snd  1  see  no  reaf^cit 
why  the  same  explanAtiop  should  not  apply  to  the  arthritis  called 
rheumutiam  ;  indeed  mj  practkial  experience  convtncea  me  thftt  it 
docJd  flo. 

1  shall  now  pass  on  to  examine  the  points  of  difference  between 
rheumatiBm  and  gout,  and  sec  how  far  the  diiTercnt  conditions 
undL»r  which  the  Tiric  arid  aoU  at  dffferent  porioda  af  life  will 
enable  us  to  ecplain  them. 

Mj  Friend,  Dr.  A.  E.  Garrod,  meutiooA  my  n^carcbHS  on  uric 
Bcid  in  the  most  kindly  manner  (^' A  Treati^^t  on  RheumatiBm/' 
p.  '27),  but  yet  objects  strongly  to  my  aug^estion  that  acute 
Theumntiflm  may  be  due  to  uric  acid.  He  6fl3'fi :  "Many  objec- 
tiona  present.  IhemfleTves  to  ajich  a  theory  of  ai^ite  rheumatiftm, 
which  appears  to  me  to  aCtach  undue  importance  to  the  art.irular 
troubks,  whilst  DffeniL[;  no  tJiplanation  of  tbi.-  ocirurreuce  of  the 
cardiac  and  otber  viaccrai  lesions  of  rhcumatiam,''^  1  belieTe,  as  1 
have  already  e«id  (Praetit toner,  Febma^y^  18^11,  e£  Aeq.),  that  uric 
acid  la  fjuite  capable  of  producing  all  these  lefliona,  and  1  shall  go 
into  the  matter  presently;  and  Dr.  Gairod  goes  on.  "Again  wh 
hnve  the  faut  that  uric  add  has  not  been  found  in  tbe  blood  ol 
theuinatJi;  paticuU.  which  Dr,  Hai^  e\p1uina  by  auppu&in^  tliat 
thin  »ubatanoo  is  driven  out  of  the  blood  into  tlie  joints  by  the 
hi&jh  and  rjmng  aeid(ty  dur  to  the  fever;  but  no  deposit  of  sodium 
urate  is  found  in  the  joints.  Lastly,  it  is  dilhoult  to  believe  tliuT 
the  same  raalerifs  rnorhi  is  capFible  of  giving  rise  to  two  siitrh 
different  disorders  as  rheuinatiam  aiul  gout," 

Thia  labt  fllateniBat  is  somewhat  iudelmitt<  but  1  hop<^  to  be 
able  to  show  that  the  differences  are  those  of  degree  rather  than 
o£  kinJ,  and  ihut  they  aro  duo  to  JiRiTeneeti  in  metabolic  activity, 
in  funulional  aotiviry,  or  in  ebemioni  conditionj  whk'h  nffwl  difl^^r- 
ontly  the  HoluMlity  of  urie  acid,  while  tbe  total  ijuanlity  presnnl 
also  diners   in  ihv\  two  i^onditionrf. 

It  has  never  been  a  matter  of  surpriHC  to  me  that  Sir  A. 
Oarrod  was  unable  to  find  urio  acid  in  the  blood  in  aoutc  rheu- 
matiem  ;  on  tbe  contrary,  if  he  had  found  a  lar^c  quantity  in  the 
blood,  it  would  have  been  s  death-blow  to  my  ibL-oiy  of  the  cjiufin- 
tion   of  Aoute  rhenmaliNm. 
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H&  does  find  it  m  the  blood  in  goat  becnusc,  us  I  have  pi^ 
viously  6a\d,  i^out  la  a  local  dine&sc  ;  in  which  thfr  at^idity  of  tme 
<ir  twii  joint?*  i^  specially  raiwiJ,  iind  iti  thpse  a\\  i\\f  uric  Ai^jd  that 
the  blood  briiigs  id  thvJr  directioci  is  rtiLdi^red  insglubfv  aiid  re- 
tained, giving  rioc  to  irritation  and  inBammation ;  but  thtrre  l&  do 
fion^ral  and  cnmpktn  clcarinp  of  tbp  bWd  from  uric  »cid.  except 
in  so   far  as   th^  apeolally   aiTet^ted  joints  take   it   up. 

In  ftcute  rheuma-tifim.  OD  the  other  hand^  the  (rondifiQnn  are 
rlifTprent  ;  tb^re  h  a.  gen**™!  riw  of  at^idity  whidi  oleare  all  rb? 
uric  aoid  out  of  tlit-  bluod,  dtiviug  it  iitto  the  joints  and  ebevrUcro  ; 
|]ttl«  or  Don«  remains  in  t^  blood  because  the  Alkalinity  of  the 
whole  oitculatin^  fluid  is  diminifiht^il :  while  in  gout,  though  alka- 
linity goniirully  ift  diminbbed.  it  h  ouW  ■□  1h«  especially  affeot«d 
joint*   that  the   umti;   is   rendered  completely   iosoliible. 

Tliirt  fcpljhioA  a  fjLc;t.  prpvLciUf«ly  mpntioniKl,  t1t»t  when  I  inlrn- 
tionalty  produue  an  artliritis  W  giviog  acids,  the  clinical  pigturi? 
rc^cmblcfi  rheumatism  rjither  than  gout»  br^aufic  1  diminiali  the 
alkalinity  gonorally,  and  drive  the  uno  acid  out  of  the  blood  into 
joints  and  fibrouF*  ti^Hues  gencrs-Uy :  if  [  want  to  imitato  ^ut  I 
munt  dimiaiah  the  slkflliuity  generally,  to  some  extent:  hut  I  mnat 
ttlao  produce  lf>ca)  [rritaUcn  ftrd  risp  of  acidity  in  a  joint  by  a 
IdoWn  setoii.  or  other  iujuiy,  itrul  this  will  pr<H:ii>itate  the  uric  atr'id 
locally,  while  the  blood  BtUI  contains  Bome. 

In  further  objection  to  my  cjtpUinatiun  Dr.  A.  E,  Uamd  jzoiw 
on  to  any,  "  but  tjo  dopc>sit  of  aodium  urate  ia  found  Id  tbe 
joinln."  He  evidently  considers  the  fact  that  the  iirati*  it  nor, 
fiiund  there  ^ftf^r  death,  n^  i^c^uivHlrnt  ttj  proof  that  it  has  nf-ver 
bi'PD    tlier*^. 

My  refleflrthea  have  li?d  me  to  t*iki"  a  verj'  difleroat  view,  uud 
to  believe  that  ovi*ti  in  f^uul^  ^bvu  urate  is  retained^  eo  to  Apeak) 
in  muas,  iind  evcntaally  thrown  down  in  crvHtaU  of  biumt«.  it 
fijay  hi*  ppmoved  bo  completely  ti?  to  Ifjav^j  Uttle  or  no  trnc*  o\  ila 
presence  after  deoilh,  except  the  eroaiocH  in  cartilage,  6iv-.  which 
some  weeks,  months,  or  vcara  bdore  death  wetc  completely  lillod 
up   \^y    It. 

Mut'h  mon-  *o  in  aoutfl  rheumafwni,  where  the  urate*  aK  never 
preaetit  in  loaas,  no  wuly  present  for  a  few  hours  and  In  the  form 
probitHly  cd  colloid  nniti-.  nn*1  prorluce  only  a  little  int<>rsl.ir»al 
irritutLon,  Ru  sitftii  ah  tlie  aci^Uty  wliich  drove  th^m  into  the  joLiia 
iuMa  tvway.  and  the  tilkalimty  of  the  blood  riaea,  the  urates  in  ihr 
joint.a  arc  qiiiokly  taUcu  up  in  soliition  in  tlic  blood,  and  po»in4; 
ihrcjugh  it  arrive  «t  the   kidney  nnd  are  excreted.      Hence   thf  ea 
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crotion  of  Liric  aold  bi,  an  I  \iAvc.  pointed  oul,  directly  as  the 
alkalinity  of  the  blooil,  ttnd  Lnvi^mply  ^  the  ai.ijdity  of  \\w  urine, 
a  relation  wtkich  holds  bcth  in  disease  and  in  health,  and  can  he 
domoDetrdted  QiiiiiGially  at  any  time  by  uein^  drags  which  affect 
the  alkalinity.  Ai  prflvioualy  pointod  otit.  Sit  A,  (jumxl  euggosted 
that  uric  acid,  when  in  the  blood,  is  attracted  differently  by  dif- 
ferent organs,  and  that  in  certain  or^ns,  which  for  various  cauaeA 
are  leaa  alkaline  than  the  blotjil,  "  the  uric  acid  becomes  Iwia  bo^ 
iible  and  more  easily  retained,*'  ("  LumleiaTi  Lectures/'  BritUh 
Medical  Jourrwi,    I88;j,   vol.   i-,   p.   oA*J). 

II  this  suggestion  be  granted,  and  if  it  bo  fuithor  granted,  au 
also  shown  by  Sir  A.  Garrod,  that  the  cartilages  and  fibrtniA 
tissues  of  joints  *i.Te  both  \f&n  vrtHr^alar  and  lens  alkaline  than  the 
other  tissues  or  the  blood  (see  previous  chapter),  then  the  atthritia 
produced  by  uric  acid  ia  a  aimple  matter  of  aolubility,  and  can  be 
produced  at  pleasure  to  almost  any  extent,  and  thi£,  1  havo  good 
Tcaaon   to   faehevo,   is   the   oaaE!, 

But  there  are  other  tihrous  tissues  in  the  body  besides  those  of 
the  joints,  and  what  lA  to  pruvent  them  froni  being  occaBiooaUy 
leFu  alkaline  and  from  suffering  in  consequence  from  a  precipitA- 
tjon  o£  colloid   urate   upon  them,    and   the   irritaticn   it  sctfl  up  '* 

What  abuut  the  librous  tiaeuce  in  the  great  luml>ar  fascia  (lum- 
bago), ol  tboso  that  form  the  eheeths  of  great  nerve  trunks  (eciatiea), 
and  of  thofi[(  again  that  support  Ihe  various  coats  of  the  intestiual 
walls  (colic),  cif  wluE^h  I  havi-  nlrvady  spoken,  nr  tti  the  fibrous 
tiaaueB  in  the  pelvic  organs  and  fascia,  especially  in  womcn^  not  a 
iew  of  who9?  pains  and  iniZammations  in  these  organs  may  have 
aa  identical  pathology  with  that  cf  gout  ol  the  intcfitinos  (chapter 
3C.),  and  that  aome  of  those  indammationB  in  wrtmon  are  rheumatic, 
ha»,  1  beheve,  alrnady  been  suggested  by  Dr.  Gervis  ? 

Bui  thur:;  arp  fibrous  tissjes  in  a  mun-  vital  <irgan  than  any 
of  these,  an  organ  whick  is  sometimeB  said  to  be  in  part  analogous 
tv  a  joint,  and  ia  often  affected  along  vrJth  the  joinlfl  in  aciiTe 
rheumatism.    1  mean  the  heart. 

Will  anyone  who  has  looked  at  a  transverHe  section  of  ibe  haftrt 
wall  tell  me  that  the  viRc4iral  layer  of  the  pericardium  is  not  con- 
tinuoua  with  librous  tissue,  which  fibrous  tissue  forms  the  fascia  of 
the  heart  muaole.  and  that  iht  fibrous  tirtsue  uf  the  endocardium 
on  the  opposite  side  of  the  vtaW  is  not  also  continuous  with  the 
fuQuia  of  the  muscle  in  the  saute  way  ? 

Now  muscles  bee'^me  acid  as  the  result  of  contraction  (PoBter, 
*' Physiokjgy,"   187T.   p.   4^).  and   if  in   some   regions  uf  tbe  nardJnc 
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tnu€cb,  in  proximity  to  Ita  fibrotia  inveistQient,  t\ut  ptoductfl  «>1 
(unclionai  activity  and  eontraeti*»n  are  not  *^uirkly  retnoved.  ebo 
mn^clp  and  Ua  arljarent  fH^irin  nmy  hjivi>  thi^ir  filkulinit.y  m>  far 
reduced  aa  to  furm  (ifci,  m  wluch  tiiii'  unc  acid  ciruulntiog  in  tEie 
blocd  becomes  according  to  our  premisses'  ''  Ivw  e<f)ui>l^  mad  morr 
ly  rtluioed."' 

Such  rot^Dtion,  (kUo  in  accord  with  our  preniifi«ett,  giving  riA>  Co 
locat  irritation,  which  fltill  further  reduces  the  \ocid  alkalioit/,  more 
uric  acid  h  di^posik-Kl.  adJ  ai:>  on  till  a  conhuii^rabli'  arcA  of  inflam- 
uuttion  going  on  to  prolderatiou  <]f  flbroaB  tieeue  and  fic«r  forma- 
tioa  ia  the  rcaiJt* 

li  thia  inuy  be  the  efioct  in  Ihfl  luinbar  fjitiota,  vhj  not  nleo  ic 
the  puri<:iirdium  and  endoiianlium  i  TUi*  ftume  causts*  thai  Unrt 
tiiia  aoid  iDT.o  the  joirta  and  set  up  arthritia  may  drive  it  into  the 
flbroUA  tiflautu  of  the  heart  and  produte  r^ndo-  iuid   pericarditis. 

Then  \vith  rclErencc  to  uiicrobic  origin,  il  ha*  been  ijointwl  out 
{BtUish  Slattt^  Jourttid,  ltKK)»  vol.  U,,  Epit4>ine,  p.  61)  that  tht; 
pehcarditia  of  Bright^«  dis^tvse,  ^'bcn  tho  blood.  n«  may  remember, 
is  lull  of  granules,  is  aseptic  and  Rt^Tilo. 

Ai\d  a  aotUBwhat  new  light  is,  I  think,  thrown  on  the  r^eota 
cil  pericarditis  on  tliti  fum^titkr  of  the  heart  by  thr  iogi^ninus  sug' 
guatiou  of  my  ccjlkuyuc,  Mr.  H,  L.  Baruard  {Lanat.  I6IKI.  voL  1,. 
p.  IV&O).  that  tho  pcritrardiuni  bi^-are  to  th«  heart  raosole  the  same 
rcLfttion  that  the  loathor  case  uf  a  football  dore  to  its  ex|>aneifv 
inner  tasJng,  or  that  of  the  «uter  case  of  a  bicycle  tyre  doea  lo 
Ita  inner  rnsp.  In  a  word,  thut  lh*  heart  is  protected  from  auddcn 
and  disastrous  dilatatioDA  by  ihi'  strong  librouH  peric^nliuuk,  ita  out^'f 
ending, 

Il  follows  from  lbi»  that  if  thtrc  is  general  iLflamniotion  tl  thv 
pericardium  its  atmng  fi>Hi9ti(i^  support  may  be  Ttp]iicc*d  by  bulg- 
ing and  yiddiog  in  various  or  hII  dmx*tLon«.  and  thus  severe  and 
fatal  dilatation  of  The   hnurt   rnay  i|uif7kly  i;iipdrv(<nff. 

We  can  now  set;  more  cltjuly  ihau  ever  the  iniportauce  id 
absolute  and  complete  real  in  all  such  caaos,  and  the  Vftluo  of  tho 
method  mentioneil  on  a  future  puf^^  of  giving  todidois  with  aulicvlafirA 
to  keep  down  th@  blood  pressuri?  hb  mm'h  aa  poseible.  Tdl  th»!* 
inflammation  of  the  pericardium  aubsidoi,  and  it  has  time  to  CfiO< 
flolidat''  >ind  get  itrortg  oni^i*  mort?. 

For  Mr.  BtiJimrirA  very  intt^restiDg  remarks  on  thu  rush  of  blood 
into  the  huurt,  which  muActilar  contructioa.  eaprcially  the  action 
<if  the  ab<^i:iininjkl  muHnl'^r  rr^n  produce,  and  the  value  of  tho  pori' 
tArdiuu^  m  leHittinf^  uiidue  dibtt-ndion  uf  tli?  he-Arl  by  auoh  IcTCC*! 
I  woM  '<>f^^  ^  ^^  ^^'7   inT^reatiog  paper. 
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But  1  vill  h(^c  point  out  tbat  with  the  useful  inettumetit  x^'hicl^ 
Mr,  Bamjird  and  Dr.  L>  Uil!  havt?  invented  (a^o  chapt&ra  v.  and 
xv'iil,),  we  nan  ^nugp  vorj'  Hcourntoty  from  day  la  tky  what  the 
aystemic  blooii  pre^urf!  b  Joing,  iiai\  ^hat  poAt;r  it  mny  liavc  uf 
dilating  the  heart  &ad  pericardium. 

And  Mr.  Barnard  nUo  points  out  thiit  once  tM^rioun  aoftcnirig  and 
diJatiition  have  taken  pbxccy  the  pericardium  like  the  outer  coaing 
o1  n   tyre  may  be  beyond  repair. 

But  here.  1  think,  th^*  paralte!  doi*8  not  hold  entirely,  for  The 
pericarJiuin  is  not  made  d  lilelea-^  fibre  und  rubber,  but  oi  living 
fibrous  tituuc,  vhlch  given  time  and  freedom  from  prcBsure.  will 
crrtaiuly  consolidate  and  contract,  and  beoome  perhaps  evoD  fltroTip[er 
than  before ;  but  thpn^  unfortunAtely^  its  undue  thickening  and 
oonfTflction  may  become  a  danger  to  the  nutrition  of  the  heart 
mtitiele  within  it- 

Tbeae  facia,  and  my  owa  expenence  of  cases,  leare  in  my 
miad  no  doubt  that  the  tvro  great  oauses  of  dilatation  in  rheu- 
matism  are.  (I)  the  aoftening  of  the  fibrous  perir7ardiam,  or  similar 
injury  of  the  cardific  muaele  which  rheumatic  inJLammaTton  prO' 
dnefts,  and  ("i)  the  high  blood  preasurp  whit^h  exctias  of  urio  acid 
in  the  blond  aUo  produL^e.^,  And  in  rheuiiialiHm  the  ouu  uuadilion 
ifl  confltantly  alternating  with  the  other.  No  sooner  has  uric  acid 
wtrained  the  heart  valves  and  pfrricardium  and  then  been  prccipi- 
tftted  on  those  fibrous  etructures  oaueiu^  InflammHtion  and  soften- 
ing, than  the  debility  which  supervenes  brings  urio  acid  again  in 
exeetis  intci  the  blood  (eoll>emia).  and  this  again  dilates  the  he&rt 
Had  strains  still  more  the  damai^ed  valves  aud   perjeardium. 

A  rational  understanding  of  this  causation  ia  thn  lirst  thing, 
and  a  rational  treatment  of  uric  aeid,  and  collii;:inio  hi^h  blood 
pressure,  the  extent  of  which  wp  oan  now  measure  m  capillarbs 
and  larger  vessels  with  great  aocurrtcy.  ia  the  most  important  point. 
The  value  of  iodides  and  sabcylates  in  trejitraen"^  h  pn>biihly  due 
to  their  affecting  both  the  great  causes  mentioned  above.  The 
eaUcyl&te  removes  uric  acid  from  the  damaged  fibrous  tiiasues  and 
lessens  their  inflammation^  while  the  iodide  prevonta  The  eTcceaa  of 
uric  acid,  which  the  salicylate  brings  into  the  blood,  from  com- 
bining with  albah  and  producing  severs  eolliemiu,  and  thus  piE- 
vjTit*  it  from  increasing  the  iilrain  on  the  damaged  valvee  or 
prricardiLim, 

We  know  (p.  97)  t^at  the  effect  of  aaLcylatoa  in  rheumatism  is 
to  slow  considerably  the  eapillary  reflux,  as  they  increase  the  granules 
ill   the   blood. 
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The  efieut  of  UQ  ioUide^  on  the  othoi  hand,  is  to  duQUnish  the- 
gia&Ql«e  in  the  blood  and  quicken  the  cnpillarj  re6ux,  And  vu 
muat  take  the  capUJ&ry  reflur  and  the  blood  pressure  a»  out  gaid««, 
and  use  the  one  drug  to  n^^uTmlLie  the  evil  effects  uf  the   oilier. 

But  vi  rpgafJa  tiie  piidchittrdiuni  at  least,  this  is  by  no  iuhim 
the  whole  atory,  as  there  nre  cauA^A  jnst  Jiuch  M  thoee  wliich  tkTv 
aotive  in  the  case  of  the  joints^  namely,  friction  &nd  pcrcuoatoii. 
whicU  may  affoct  ita  alkiilinity  aLso, 

And  v!6  can  cow  also  ttae  that  thi?  pericardium  in  subject^^t  to 
pre.H«Lire  And  Tttrain  hy  any  force  that  tend«  to  lUkte  the  heart. 

Jufit  as  in  the  cnae  of  the  joiiita.  the  heat  a  ad  £rictj<>n  iiJ 
exercise  often  determine  which  joint*  shall  be  Iwwt  alkaline,  and 
flo  get  the  Inrgoet  share  of  the  uric  ixcid ;  ao  in  tho  heart  the 
fibroua  tissues  of  the  valvefi  may  euffer  from  friction  and  pereu»' 
ftion,  ami  so  be  rendered  the  lejiaf  alkuhne  of  aJl  the  fibrous  ti«iio« 
of  the  heart  at  a  time  when  there  is  a  general  fall  of  aUtaliitity. 

Now,  the  cffectB  of  eatrdse  cm  the  rc^ctit'n  ol  the  valv4-f  ui 
the  heart  will  be  gronte^t  where  the  work  and  stTjjin  are  rootil 
severe,  this  poaaibly  acconnting  for  the  inoidQUoe  of  the  chief  rhtu- 
matic  changes  in  the  bFt  side  during  extra -uterine,  find  the  ri^ht 
aide    during  fictal    life. 

In  tliis  way  auy  unnonbed  e^^ertion  or  strain  on  the  heart  by 
giving  rise  to  a  little  local  irritation  on  the  opposing  eurfacr^  of 
the  mitral  or  aortic  yuIvcs  may  diminish  the  local  alkalinity,  ciuht 
A  loeal  precipitation  of  uric  acid  and  consequent  irritation,  and 
tbitf  irritation  may,  we  iviU  suppose,  bo  repeated  and  repeated  till 
what  «H'Tv  lil  firat  kjiicl*!/  visible  pin-point  nodulea  of  irriUte^l 
oonmartive   tiaauc*  uome  al   last    to   form    wtlbraatked   nodulea  and 

fa. 

Huch  a  prue(^as  of  rcaBoain^  helpri  us  to  underatand  how,  what 
is  at  firnt  a  Mmall  local  trritiktion  In  the  milrai  valve  ia  cafrictt  on 
and  on  by  a  frai^uently  reoiirrmg  uric  acid  Irritation  till  the  whole 
vnlvn  is  rEtduecU  to  Lhc  Loudition  of  a  thiekeaed  acar.  and  we  haw 
to   deal   ^ilh   the   (inftl   stapcB   of   mitral  conaLnctlonH 

And  if,  an  we  now  know,  an  exoe^  of  urio  acid  in  the  blood 
fjbatrucU  all  the  capillaries  and  raLsL'tn  blood  prepare  (pp.  IfiT  lad 
235),  it  i&  clear  rhat  i?  mu^i  Throw  Jiitreikfled  work  on  tho  left  siip 
of  the  heart,  tiral  of  all  on  the  aortic  vulvea^  and  Iben  duHuft 
aystole,  owing  to  the  inoreiti^d  n-siatauce  to  be  overcome,  on  the 
mitrxl  valvce  nho ;  nnd  anyone  who  hoa  liBttncd  to  the  load 
bai^ffi'ig  oE  the  iiortia  vuiveii  during  a  uric  acid  Btonn  (iu  migtuiiK', 
lar  it]J^t.iD<]p)  will  have  no  difliculty  in  raalisiiig  what  1  meuc. 
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So  that  the  valves  of  the  left  side  of  the  heart  are  most  es- 
poaed  to  injur/  by  friction  and  percusaion,  just  at  the  veiy  time 
when  there  \»  an  gxcpes  of  the  irritjtot  uric  acid  in  the  blood  ready 
to  be  preojpitated  upon  thorn  aliould  the  heat  of  action  caufie  them 
to   lose  for  a   time  their  normal  alkalinity. 

And  once  a  spot  has  become  invaded  bv  uric  aoid  the  irrita- 
tion is  always  hahle  to  be  kept  up  and  repeated  until  a  serious 
and  extenaive   lesion  has   been  produced. 

We  have  then  certain  oonditbnB  to  which  fibrou*  tisauBS  oF  the 
heart  are  liable  In  t'omtnon  with  fill  the  fibroua  tisftuea  of  tUe  body 
tending  to  precipitate  uric  acid  upon  thcm»  ^od  we  hare  oertain 
other  oonditiona  which  arc  common  to  the  fibroufl  tratiuca  o\  the 
heart  valves  and  tho9o  of  the  joints.  Can  we  wonder  that  tbe^ 
Htructurea  are  so  often  affected  in  Reut«  rheumatism  at  the  same 
titne,  anil  ilouhtln^  tbii  liability  of  the  i^ndocardiuin  to  fnotion, 
percuaaion  aod  :itrain  accounts  for  the  greater  frequpncy  of  endo- 
carditis  03  compared   with   periaarditia. 

With  rc^Lird  to  the  oauee^  that  doti^roiinc  ih^  atruotur^s  that 
will  be  invaded  by  uric  acid,  I  wiil  quote  what  Dt,  A.  E.  Garrod 
{ioc.  cif-,  p,  &'2)  saj'B  aa  to  the  order  of  invHBion  of  jointa :  ■^' The 
inAufinC/B  of  eiiternal  iiaum^H  in  determining  tht^  seals  of  the  lesions 
ia  far  lesa  conapicuoua  in  rheum<Ltiam  than  in  gout,  but  ea  has 
been  already  atatcd,  when  rhcutnivtio  fevet  follows  an  injury,  the 
joint  neareat  to  the  seat  of  injury  ia   usually  the  first  to  auSor/' 

Exactly  ml  tbe  injury  dimini^ihes  lirsl  of  all  the  alkalinity  of 
thi*  affected  sfructure-i,  and  then  if  the  injury  ia  anfT]<^iently  severe 
to  cause  gt^ncral  fevt^r,  iho  alkalinity  of  the  whole  body  is  dimln- 
iehcd.  Tho  uric  eeid  if»  iirat  rendered  inaoluble  near  the  injured 
atnioturca  (hence  thceo  are  tbe  lirat  to  suffer],  and  later  on  in 
other  tibious  tissues  of  the  body  (aee  Uriu  Acid  Filter  experi- 
menta,  p.  177). 

Dr  riarroil  aUn  suya  (shuh' [uige) :  *' Dr  Puller  ban  laid  special 
fttroaa  upon  ihe  liability  uf  joints  which  hnve  been  tbe  fleutfl  of  lutul 
mischief.  Dr.  Moclagan  hiaa  rcf?arda  strain  aa  the  most  important 
influonce  at  work  in  dpltTmimuj^  Ihe  seat  of  rhcun»atio  losionji, 
and  Dr.  Peter  Simpson  and  othors  havt-  eKpresaed  their  belief  that 
tlio  jolnU  which  are  moat  cjfen^iaed  ate  specmlly  liable  to  rheu- 
inatiaui.  M.  Besnior,  who  is  ineUued  on  the  wbole  to  agree  wirh 
them  in  thia  opinion,  dood  not  think  rbat  the  rule  is  sttfiiciently 
general   for   the   eatabbshment   of   a   definite   law." 

There  h  no  necessity  to  establish  a  dotinite  law.  but  qvgtj  ono 
of  the  conditions  beru  inenttoned  can  be  quite  easilv  translated 
in   terma  of  uiit:  ticid  caui^ation. 
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Jointe  ttiat  h&ve  been  the  seat  of  bctil  mbtchitf  will  contain  & 
certain  omoiuit  of  fibrous  acnr   1i!<&ue,   whitrh,  oa   we  kjunr.    ee  wrf 

liiwly  vascular,  and  thi^  will  ea&ily  have  il«  uUcalinity  rcduood  vul 
vtry  »li>wly  recover  it  o^ain,  a.ad  mranwhi)^  uric  jicvJ  wilJ  be  MOd- 
mulated  atul   retained   in  it. 

And  tlu*  fi^mi!  ar^umont  will  Applv  wb(>tlkor  the  local  miffhipF 
v/its  in  (he  fiTnt  insmm:'.*  du?  to  uric  m-Jii  or  lo  cxtcjnal  o-g^noif*, 
Onco  %  scat  hA8  been  prudnood,  urio  acid  will  account  for  its 
470Dtmued  imtt^tinn  and  pro«.^c^vc  enlargement. 

Thus,  isuppoa<r  II  yoiiDg  wontj^n  h&ti  acute  rbeumatLam,  ^nd  a 
tew  piD-poioC  noduUn  nre  left  on  the  mitral  vulve^ :  sbe  apparently 
reCDvera  from  hpr  nt tack,  and  pertmps  no  murmur  bns  hpen  heard, 
but  the  valve.  neverLbdeaa.  Lua  bran  damai^tsd  to  I  lie  extent  of 
tlif  above  Dodulc:?.  And  tLe^  form  niicroacopjc  scar?*,  ou  wbich. 
hi>wcvcr,  uric  acid  will  be  again  precipitated  at  the  tirst  opportunity. 

And  it  may  not  have  very  long  to  wait.  for.  as  [  hava  shown 
iibove  (fig.  31),  every  woman  ha*  more  or  less  eolbpmiji  at  her 
mecstruul  period;  und  this,  by  He  incrL'Hsed  blood  pressure  it  pro- 
duces, may  strain  the  nutral  ralve,  diminiab  tbe  alkalinity  of  the 
damaged  nodulca,  ond  then,  us  the  alkaUuity  js  gen'^rally  dimin< 
ished  at  the  end  ol  menBtruation,  cloaring  th'^  blood  of  uric  ocid, 
u.nd  puttinfj  an  end  to  the  colla^nara,  some  of  the  uratn  in  circn' 
ItttioQ  miiy  be  precipitatj^d  upnn  the  mitral  valve,  cspeeially  upon 
it4  dumagf-d  portioua.  and  incireufH*  of  leston  rei^ulu  [aer  pp.  111 
and  157). 

And  wbcn  Ihifl  pr<wpss  \&  repeated  month  after  month  for  years, 
we  can  eaeily  underetand  how  a  mieroscopio  scar  b^omos  at  last 
a  leathery  and  caicereoLiB  tn&ns.  and  why  a  button-hole  mitrat  is 
more  commonly  met   wilb   in  women  than  in   men. 

We  oau  alao  understand  the  ooimeetion  which  acme  have  noticed 
between  djsmcnonhtra  and  certain  rheumatoid  joint  chang^a:  for 
dyamGnorrho:?a  meanf  a  more  than  usually  marked  Fall  of  uron  and 
acidity,  a  more  than  unu^lly  tevore  olla^mia,  and  eonaequently 
more  severe  and  wideaprend  irritation  in  tb^^  already  damaged 
tidHuen  nl  joinla  or  valves. 

^  tbnt  these  chaajCts  in  iibrous  tissuea  due  to  the  irritation  of 
uric  aoid  arc  more  liable  to  progress  from  small  to  grodt  in  women 
than  in  men.  and  are  still  mere  liable  to  do  so  in  thoae  women 
who  suffer  from  dyamenorrho?a,  and  this  dyamvnorrbopa  ia  often 
simply  the  reault  of  coiigetLtion  due  to  eoll^mia,  and  when  wo 
nnderstand  thiu  causation  we  cease  to  woudor  that  oorrect  diet 
^u  often   iaake-9  it  clean  sweep  of  all  those   troubles. 
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Beicre  leaving  this  subject  I  ouwt  quote  what  Dr,  A,  E-  Garrotl 
M/a  {ice.  ryii..  p.  53),  on  the  Influ^taue  of  nex:  '^  Dr.  Cheadle  hoe 
vailed  aUentioQ  to  the  greater  liability  of  girle  to  Almoat  all  the 
iniliTiduaT  manifQstatioDfi  oi  the  dieeasc,  and  my  quo  observatiooa 
lead  me  to  think  with  him,  that  not  only  chorea,  hut  alio  Hub- 
cutan^ous  nodul^^fl,  erythernu,  and  rheumatic  heart  afTpctinn^,  are 
considerably  commoni-r  in  fei]ial<!  Lhau  in  male  ohtldrec.  It  should 
be  mentioned,  however,  that  Kiisch  found  that  rheumatic  fever 
ooouTTcd  more  commonly  in  boya  tbnn  in  pirls  under  the  ago  of 
fifteen."  From  this  Intter  etatomput  we  may,  perhupa,  infer  that 
ie  m  more  common  in  girk  after  fifteen,  when  the  menstrual  in- 
duences  T  hav^^  spoken  of  come  into  play.  In  addition  to  thi^i, 
the  great  u^tivlty  m  nutrition  and  meLabolinm,  when  ut  thi»  time 
of  life  girla  da^h  at  one  lH>UDd  from  childhood  into  womanhood, 
must  a  Sect  the  formatioa  and  excretion  of  urates,  and  greatly 
increaee  lor  a  time  tho  possibihiiea  of  acui«  rh^umatUm  and  of 
croUEemia  and  its  various  reaulta ;  a^d  Dr,  Cheadle  says  {Lancet. 
IS8'X  vol  i-.  pp.  824.  871)  that  girl^  of  lO-Jo  yeara  old  are  tvice  aa 
liable  to  rheumalio  fever  as  bo^'s  of  the  same  age  (sec  lileo  Tig,  ^d). 

I  quite  agree  with  the  authora  f|Uot«d  by  Ur.  Ciarrod,  that  the 
jointB  which  are  moat  oxerci^d  are  apocially  liable,  and  believe 
that  it  Lb  often  possible  le  tell  the  occupation  of  the  patiente  by 
observing  the  jolnta  chiefly  aflected. 

With  rpgard  to  thia  jiomt,  I  am  indebted  to  Dr,  Aylmer  DumaC, 
of  Durban,  lor  the  Intereating  obaervatioD  that  preciaely  the  oame 
relation  to  exerciGe  holds  for  the  severe  myalgic  paina  which  ac- 
company the  ooaet  of  dengue,  and  he  uarratea  how  both  in  hLmaeli 
and  in  patientH,  an  attack  eomiog  soon  after  a  long  or  hard  ride 
was  accompanied  hy  pains  which  were  most  severe  in  th&  adductor 
museles  of  the  thi^hH.  He  alan  givea  it  aa  his  opinion  that  the 
feeling  of  intense  Utigue  which  precedes  the  myalglo  pain  ia  due 
to  uricacid Hernia,  It  almost  3ccm»  aa  if  dengue  Eurniehes  but  one 
more  instance  of  the  power  ol  a  febrile  cpidomie  dtAcaec,  pcrhapa 
akin  to  malaria,  or  still  more  to  iDfliicn^a,  to  produce  fbeuinatUm 
jufll  f\n  ia  dime  by  the  febrile  diaeaa^a  diaeusaed  in  Teference  to 
Dr.   Ncwtholme^a  theory  on  a  pcevioua  page. 

As  regards  physiology,  the  paiaa  of  rheumatism  rcaemble,  1 
believe,  those  of  gout  in  being  worse  at  night  and  better  in  tho 
morning;  that  ia  to  aay.  they  correspond  with  the  natural  fluctua- 
tions in  the  uric  acid  excretion,  though  this  may  be  often  Luh 
conapicuous  in  rhnumatiam  than  in  goutn  a«  the  fornu'r,  Ireing  an 
acute  diecaao,  overpowcT?i  for  a  time  the  natural  EuctLtationa ;  and 
i6 
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in   accorduDce   witli    this   the    fintt   ^juptoms   may    t>cvuf   At   \m 
various  hours, 

Tkc  caoaee  which  appwir  to  precipitate  tlie  sttock  ore  just  tho^ 
vhich  woul^l  be  ci?rtaiD  to  ral^e  the  acidilT  oi  the  uriuti  and  dimiDjeh 
the  alkRlmity  of  the  blood — r.f/.,  a  chili,  getting  vet  tlirougb,  or 
9le«p[Lg  in  a  djinip  ttnl ;  the  oiarf^tjon  of  antd  from  the  sl^in  b 
inberiercd  nith>  up  goce  the  acidity,  a  certain  amount  of  ujir 
acid  U  driveQ  into  the  joiDta,  thin  ca^iaea  some  fever,  and  the  risr 
of  t^mpt^ruT ure  still  luitfa^r  dimimsb^^  alkaliTiit)'  and  e^Mida  all  the 
uric  acid   into  the  joints. 

Temperature  in  rheutnatiHiu  at  limes  rtsrmWp*  that  of  goul  in 
beia^  high  at  night  and  low«r  in  the  jnuniiug  ^  ut  ollii-r  Limes  rhe 
biglieat  point  is  in  the  morning-  Of  the  t^mpernture  curvra  givm 
by  Dr,  A.  E,  Garrod  {loc,  cit.,  p,  hO]  of  rheumatic  fever  trcAlnl 
upon  the  expectjint  pbn,  in  lig.  I  the  highest  points  Arc  in  th* 
(ivening.  in  fig.  2  they  ar^  for  the  moat  part  in  the  morning,  nnd 
in  fig.  Ti  Uu*rir  urf  Homr-  in  th?  morning  and  Bome  in  tJie  av^ng, 
though  the  morning  prepoitderRt«fl. 

1  think,  however,  that  this  is  nob  vtty  <iif!ioult  to  esptuo,  for 
in  rhenmfLtic  fovor  nfter  tho  first  start  nfi  (which  ifi  due  to  n 
very  ahuormul  rise  of  aoldity  wh-i^^h  may  occur  at  atiy  time,  lui  it 
overpowers  and  ohliteratee  the  noniiHl  r^urva))  the  joints  havi)  tli[»ir 
alkftlinily  very  crrnfiidprably  diiainisheil,  ami  then  the  only  effrct 
of  tike  alkaline  tide  or  ito  representative  \rill  be  to  bring  mt>rT^  utK 
add  to  th^D  joints  where  it  is  further  rendered  iiuobhle  und 
retained,  imten^iDg  the  irritation  in  the  joints,  and  bo  raising  Hie 
tfliup^rRtnre  xrt  the  morning  (see  previons  remarks  in  thaplor 
XV,,  on  the  Cauaatiun  of  Arttiritia  in  Gout*  ubo  uric  aeid  filter  *x- 
Ijerimente,   p.    177}. 

But  tlicre  ie  still  one  iniportsut  fibrous  tissue  of  the  body  which 
wo  have  not  mentioned,  and  I  was  reminded  of  the  possibility 
that  it  also  may  be  attacked  by  uric  acid  by  receiving  a  copy  of  a 
paper  read  by  my  friend  Mr,  Hope-Lewis  at  nn  Intcr-Colonial  Medical 
Coxiprcaa  at  Brisbaoe. 

I  gladly  flvflil  myseU  ol  hia  tind  permission  to  reproduce  it,  hfi 
hia  dii^lgcslion  as  t^  oaufiation  ia  a  moat  intereatmg  nne,  and  if  he 
ia  correct  we  shall  no  doubt  i^oon  meet  with  otUor  oases  of  which 
a  firoilar  e^lanation  may  be  giveiL  Here  aa  elsewhere  a  iruv 
eiphiriJitiocL  is  soon  found  to  oxpUin  everytbiug,  &  false  one  is 
gui^^hly  found  to  bi;  ubgIoss. 

The  paper  is  headizd  "The  Brain  Fyvor  of  the  Drama/'  and 
1  reproduce  it  as  sent  to  me : — 
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"  Mft.  PrbbideeiT  AMD  GR^TL)CUEN, — I  fael  Ihat  lu  reading  m 
P&per  under  tbe  nbove  he&ding  AoniQ  mtroduclioD  is  demacded.  1 
intend  tc  give  eucL.  an  mtroduction,  and  at  the  aamo  time  to  oek 
phyaiciana  to  Lear  with  a  surgoon  who  has  cBBtiyed  l-o  rand  a  paper 
in  the  medical  Boctjon,  J  by  no  moans  alaim  to  hava  dlEccverad 
a  new  disease.  The  case  I  am  about  to  dp-sertbe  presoDtod  symp- 
UnuH  whic:h  were  of  wn  extremely  inl*?rRaLing  oliaraistpr,  rtud  whiiih 
called  for  A  reusoaable  explanation. 

"I  liave  endeavoured  to  give  such  &a  eaplixnation,  and  only 
ruf»rot  that  1  am  unable  to  ftuoto  eovoral  caeca  of  &  similar  cha- 
racter. This  may  be  rectiiied.  There  inay  be  Emongat  my  audleneo 
cithers  who  have  seen  caaea  o^  &  eimilur  character,  and  who  were 
unable   to  claasify  tbem. 

'*  All  medical  mt^u  who  foi  reLiJLation  aud  ple^aure  go  to  the 
theatre  will  remember  how  at  tha  end  of  the  first  aot  of  a  modeni 
drama,  or  poasibly  in  tho  sucond,  the  huroine  roDGivoe  a  frightful 
shock  at  seeing  the  villain  attempt  to  shoot  or  stab  her  lover. 
She  thinks  her  lover  ia  Head,  and  promptly  has  '  brain  fever.""  It 
ia  an  iavjLriable  conHoijueiu^e  of  aevere  mental  shock  in  the  case  oE 
tlie  heroine.  Six  or  twi?Ive  monlhs  are  aupposed  to  elapse  before 
the  next  aat.  The  cxigonoies  of  the  play  demand  an  mtcrva!. 
The  heroine  in  not  ill  all  the  time,  but  Judging  by  the  pallor  of 
hoi  face  and  the  dres^iag  wr^p  ahe  wears  in  the  next  act,  her 
cionvalescence  haa  been  delayed,  and  ahe  always  leans  somewhat 
heavily  aa  the  rectoi^a  (her  fathor^fi]  arm.  You  do  not  have  an 
opportunity  of  wjitchiug  her  iilneaa.  You  only  aaeertaiu  {ram  the 
etage  nurse  that  the  heroine  woa  de&peratcly  ill  for  some  woclrft 
tvnd  was  unconAoious,  and  that  her  mind  was  a  blank  from  the 
time  of  the  ahootJng  or  sCiabbia^  unUI  one  day  she  recognised  that 
aiie  Wfia  being  tindiy  attended  to  by  loving  hftuds.  Could  It  have 
been  enteric  i  No,  For  years  I  had  wondered  what  thts  iWnvsa 
WBA.  I  had  no  opportunity  of  aer^ing  the  hcroiac  after  the  ehuck 
—  the  eortain  hud  dropped)  CKoopt  when  the  audience  demanded 
her  appearance  before  the  curtain  to  receive  its  plaudits.  In  the 
noit  act  she  was  convalescent.  She  hail  ro  aequolffl  to  guide  one 
to  a  diagnosis  ej:cepL  ni^utal  dt-billLy  and  fear  of  another  appear- 
ance of  the  villain.  That  did  not  btJp  one  much.  At  lost  1  met 
such  a  oase  in  actual  practice,  and  as  it  muab  ne^vi^  he  interesting 
to  the  profession  I  hen^with  narrate  it. 

"  Mrs,  A-,  aged  iJ,  nuUipxirw,  married  oincteen  years,  while 
apparently  in  her  gnUuary  hi^alUi,  received  ncw!^  by  t^Iephuni^  one 
morning  while  at   breakfast  of  the  sudden   death  of  ber  oister  who 
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n^fiided  Bom«  eigbt  mJl«B  away.     8be  ftt  OQcq  drove    to  her  swrfTi 
faooda  and  was  busily  engaged  during  that  dAv  b  duties  connw^^d 

with    her   sister's  decpupie.     She   vas  deeply   attached    to    her  aubv 
and    felt   the   [*jisb   iDtrat   acutely.     She   returned    to    h^r   own   bomr 
th&t  aigUt,  a  drive  of  about  eight  jnilc6,  and  again  nc^xt   day  dmvr 
to  her  eiator'a  houi^e  and  returned   about   4  p.m.  to  her  home,  abd 
wont  immediately   to   Uer  bedioom  with   a   splitting   headache,   ukd 
lay   down  on   the   sofa.     Both   daya   were   windy   and    eold    for  rhf 
time  of  year.     On  aououat  of  exciteniezit  she  had  taken  hardly  ani 
lood.   on   theao   two   days.     She   was   &   very    nervoua   woodao,     Ob 
leaving    the   aofa   to    go   to    bed    ahe   fmotod.     !   have   no   aecorate 
account   ol    ths   case    for    the    noxt   ivi>  days.   Fabniary   J    and   ^. 
but  on   February   4,   her   p.m.   temperature  waa   lOO'S.     The   thart 
gives    a    good    idea    of    the    progresH    of   her    iiomplaint    from    thui 
date."     [I  regret  tbnl   want  of  apaue  prevents   my  reproduoiiig  ihis 
cbart,  but  it  obviously  diffem  from  that  of  on  eut-eric  oaae  in  tbafl 
the  higheal  points  l(J4^-lUo''  are  on  the  7th  and  8th  days  of  iUjicasfl 
th<ui  it   (alU  steadily  till   on   tho   :JOth  to  Jliud   davs  it  is  between 
100°  to   101%  then  rises,   reat^hing   103^  on  S6th  day,  keep  ahavm 
lOa^  till   lHo  r«)th  day,   then   frtlU  slightly   billow   102^   tn  the  S2ad\ 
day,  when  salicylate  la  given,  and  thence  more  decidwily  to  touch  ^ 
normal  on  the  2£fth  day,  and  ia  below  normal  all  the   twenty-four 
hours   on    thi*   4;iDd   day.   and   never  risea   again  to   U!^".      "  I   &aw 
the  case  in  consuhation  with  Dr  A.  (.!.  Purcbaa  on  March   4ths  the 
:t2nd    dfty   of   her   diHea^?,   and  her  eondition  waa  then   aa   follows  ■ 
Her  body   had  kept   up   its  fat   very   well.     Her   pupils   reacted   id 
light  sluggishly  and  were  unequal,     Hvr  speech  was  slow  and  ledioufl 
in  utterance-     She  had  distinct  ^  toefic  <xreljralc '  on  thr;  slcia  of  b«fl 
ohcsl.     Her   tongue   was  red,  cban   and  dry.     Pulae   thin   and   verv 
rapid.     She  hud   the  ;^(*neral   appi-Hrance  of  a  meuingBal  ease.     Hoa 
aymptomn   all   thrcjugh    had   a   neurotie   eharacter.      ^he    would   sajl 
she  could    not   uwallow,    if    asked    to   turn   raund    she    would     sa^ 
.nhe  Qould  not  do  ao^     She  had  great  intolerance  of  light  and  sound. 
The  room  wjia  kept  dark  and  tan  laid  on  the  road  near  the  houseiJ 
3be   never  bod  any  diarrhoea,   nor  had  she  ony  spote.     She  had  a 
orcat  deal  of  flatulenre  and  retching  and  had  bilious  green  vomitl 
^.     She   rompliiim-d    of   arbing    in    the    leg^,    whiiih    wen-    rubbi-d 
well   ft^   thertiby   aomenhat    relieved.     She   was   \try    fat   at    tht 
.—^^Qf^i-uieul   ot   her   tUnoaa,    and    at   the    end    though   the   armfl 
rtd  UftS  £**'  *^''*'  ^^'^  abdomen  und   baek  kept  fat*     8he  was  ver|| 
-.J  at  times-    f?he   had  fluid  food  principally,  aod  wat«r  ausi 
-    ,   eaomatii    as    neceasary.     She   took    v«ry    liitie    food    by 
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the  mouth.  Sbe  lost  het  hair  during  her  conva]MC«nu«.  My  dia- 
gnnsift  of  her  oAse  At  the  time  of  the  cr^Qanltatioii  wan  that  she 
was  au^crlng  Tiom  ariu  acid  nicniogitie,  and  wi(h  Dr.  PuichaH* 
approval  ahe  took  tWFntv-gifliQ  dosea  of  ssUcyUte  of  soda.  There 
was  a  marked  improvement  in  h«r  ffeoeral  conditioa  from  this 
time.  My  opinioQ  of  thia  case  is  that  it  wiiB  a  vRse  of  deposit  ol 
urAte  of  floda  on  the  moningeft  in  the  »Ame  way  sb  that  salt  is 
showered  on  the  serons  surface  of  a  joint.  Dr.  Purchaa  who  has 
had  a  very  large  expcrienoe  m  enterJc  caaes  was  certain  it  naa  not 
a  case  of  typhoid,  and  waa  at  a  Iosa  to  olasfiify  the  disease  nndef 
any  aatiMactory  heading.  Doublleaa  many  practitioners  have  hEhd 
similar  easea  of  %  feverish  prolonged  attack  folloving  worry  or 
BcrinuA  and  nudden  mental  Rhock,  which  have  run  a  i^^rtAia  ex- 
tended DoufBe  to  a  fiucueasfal  terminatloD,  &id«d  by  or  in  spite  of 
medicines.  On  ijuentioninu  our  patient  and  her  husband  it  was 
aBcertainfid  that  ehc  bad  Th^mnialic  pains  prior  to  this  nttach  for 
eomcj  considt^rable  time,  and  that  she  waa  of  a  rheumatic  drnthcfiUH 
Her  pains  had  beeti  moat  severe  in  the  posterior  cervical  muscles 
and   fjuieia. 

^' Since  observing  this  cose  I  have  ccme  acroBs  another  patient 
who  some  yt&ta  ago  had  an  tlJoe^  of  a  veiy  similar  character  to 
ttie  one  already  deocribed,  and  which  aho  waa  cau^^  by,  ot  at 
any  ratt  oame  on  after,  a  severe  mental  ahoek,  Thia  second  patient's 
hair  turned  white  during  the  illneas  and  haa  remained  so  ^nce. 
Her  Ekge  waa  -^  at  the  time  of  her  attack.  I  am  Aell  aware  that 
in  describing  thin  oatse  an  one  of  uratic  meninf^itis  1  am  treading 
OL  delicate  gronnd,  but  einoo  my  personal  acquaintance  with  Dr. 
A.  Haig  commenced  some  tivo  ycara  &^o,  I  have  been  keeping  a 
sharp  looU-out  for  eascfl  that  one  can  fairly  and  reaBonabTy  cUsflify 
as  being  due  to  the  vugaries  of  that  potent  toiic  agent.  Tfiia,  I 
ftubmiti,  ill  a  reasonable  eiplanalion  of  the  oauae  of  the  illnewa  before 
ileticrihed.  It  is,  no  doubt,  a  rare  muaifeatatiou  of  the  uratie  etorm, 
but  that  uric  acid  cauMfl  migminD  is  now  an  established  fact.  Jn 
the  coae  of  mifi;raino  the  position  of  uric  aoid  is  in  the  blood  in 
greater  proportion  than  it  h  in  the  large  glands,  joints  or  muaclea, 
and  with  it  in  that  posTtton  we  get  high  arterial  tenaion.  If  when 
in  this  >)ondit ion  we  get  an  injury  or  a  severe  impression  conveyed 
to  any  particular  part  my  theory  is  that  at  that  spot  the  uric  acid 
storm   bursts  and  expends  ita  energy, 

"  1  AAV  Mrs.  A.  just  hufore  leaving  AuckLand.  She  ia  now  io 
good  health  with  the  exception  of  rheumatic  pains  ahout  shoulders. 
8he   informa   me   that   her    iiiind    waa   a   eomplet^   blank   from   the 
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8«nonil  day  un  which  ahc  Tiaitf>d  licT  decf-aacd  siater'a  nuWur 
luitil  liar  ooiival««(^eace  commenced.  She  wve  not  awAn?  thml  fbe 
hftri  bf^en  acca  bv  mo  until  etc  reoovcrud." 

SuK^  tbcs«  ootod  wore  in  mr  hiinri,  I  havp  &e«a  one  oMe  in 
th«  journAb  that  made  me  t^nk  of  tht  possibilitj  of  a  iJiiulaT 
origtti^  and  if  it  had  been  under  my  can*^  I  should  ocrtainly  li4w 
IriiMl   sillily  Id  Uitn. 

It  IB  rctordfd  in  the  Latic^.  mw,  vciL  i,.  p.  Sati,  hy  E.  f. 
Kliot,  r.UC.S,,  L,R.C.P.Ed.,  nntler  *hc  headinR  "  M«LeI<:tf  in  a 
pjitbut  aged  18  yeaca,  t^ompllcated  vith  in^mngitia  and  fpinal 
myolJtii ;  recovery,"  The  ijurKhral  l.miil>le  began  ud  the  iourlh 
duy  of  the  nu^h  witit  rf4itlf<Har^ees  and  leeth  griudtng  fallowied  by 
Con^TiUioas.  Thcro  ^ns  ft  wnnty  menotruol  flow  for  a  few  houfs 
on  Che  previoufi  d&v.  Did  thia  produw  ttic  collwinufl  the  uric  a^'id 
of  t^'hioh  wofi  subeo^ocntly  preoipituted  on  the  mcnbigea  ? 

Then  two  wecVv  l*it«t  when  the  tempefitiirc  was  iOO'6,  shp 
wuH  put  on  iodide  of  merfury  nlt^niHting  with  quinine,  iron  ahA 
digilftlift*  and  the  tciuperatia^  taw  to  102°»  and  thia  alone  would 
have  miflcd  in  my  mind  th«  qoeation  of  urate  irritation  oa  theoe 
drugs  would  cnuse  cct<*ntion,  and  therefore  do  harm  iu  nil  rtn^rc 
irritation  of  fibrous  tissues.  That  she  eventually  r^cvered  is  n<) 
Argument  against  tbu,  For  or  we  know,  ovan  aoate  rheumattain 
treiit^  with  acidB  may  evpntuiUly  rn-over  And  menslps,  aa  w«  stall 
see  furlbtr  on  wmdimw  causes  endcti^fditia.  Waa  thia  h  com 
of  rheumatic  meningitis  precipitated  by  meaelea  acting  on  tht 
CoUffmic  fluctuation  produot'd  by  menatniation  ? 

The  future  will  no  doubt  tell  ue  whether  Mr,  Hope  Lewie  a  niij*t 
interesting  and  auggeative  caafi  la  the  key  to  the  causation  of  n 
nnraber  of  others;  and  T  will  ronoliide  hy  suggesting  that  in  any 
case  of  obftcare  origiu,  aod  that  miflht  conceivably  be  dut*  t« 
UPatic  irritation  of  fibroua  ti^sucfi.  Halicvlatca  abould  be  tried,  cape- 
oinlly  if  the  adminiatratioa  of  dru^  th^t  hinder  tbe  aolubihtr  of 
urie-  FLtid,  Hiich  as  iodide  of  mcrcuty,  iron.  Ar.,  appears  to  raiac 
the  temperature  ;  and  that  I  ha\'e  ar-Tfld  on  thia  myself,  will  h* 
seen   in  the  deacriptioii  of  fig».   fl^  and  70. 

Afi  to  aeaaon.  Acute  rheumatism  la  not  generally  considered  In 
present  any  definite  rolationahipn :  and  thifl  is  in  accordance  with 
what  1  have  enid,  Damely,  tliaf  the  fttl«,(ik  is  often  the  result  of 
n  severe  eold  or  wett.iag,  wUieb  may  come  at  almost  ^ny  seaaen 
of  ihn  yejir.  and  that  this  intcrfprofi  shjinily  with  the  acfion  nf 
the  8kin<  producing  a  marked  fall  in  general  alWalimty  which  over- 
piiwem   the   natural   cnrvea ;   the   only   thing   that   is   neceAsary    ftjr 
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ACUte  Thcumatiam  to  rwult  h.  tliat  a^t  tlie  time  of  the  vetting  Ihc 
blood  sliDulii  ooatiua  a  coDsiderable  omouTit  of  urio  acid;  and  thia 
cnlltGmla  would  for  the  reasons  previously  goao  into  (^gr  4},  be 
nior^t  likely  to  bn  m*t  with  in  the  spring  nnd  summer  rather  than 
in  the  winter,  (ho«gh.  severe  exercise  and  perapiration  woald  probjiblj 
produce  &  temporary  coUremia  ot  any  tinii;,  hence  the  very  aerious 
effects  oi  a  wcttiiig  follottani^  close  upon  theao  oonditions  of  muaclM 
aod  fikta  ;  and  my  friend  the  l^tc  Dr.  Ecclee  rood  a  paper  at  tho 
West  London  MedieO'Chinirpenl  Society  {seta  Lancet,  18^1,  voL  L, 
p.  143.'i)  showing  that  exposure  t<i  cold  and  damp  ^Eler  fatigue, 
had  importjint  influeiu:e  in  thi;  caitwition  of  rheumatio  arthritis, 
and  mentioned  thjit  bis  experience  in  over  a  huntUed  coAea  flap- 
ported  my  viewH  on  the  etiology  oE  the  trouble.  After  what  I 
have  Bald  abont  fatlgac  (G(^-  46  and  47),  fbcTo  should  bo  no 
difficulty  in  completely  underatandiug  ihia  aeqiieuce  of  eauBation 
(wee  alao  "  The  Practice  of  Massage.*'  by  A.  Syraona  EcoIbh,  p.  8ti). 
A»  regjErdtf  ({xperimentul  work»  an  arthrilifl  resembling  thrit  of  acute 
TheumAtiam  can  be  produced  without  tliiticulty.  or  when  preaent 
ean  he  mode  worse  or  a  relapse  can  be  produced  in  exactly  tha 
Bumo  way  and  with  tho  same  dru^s  aa  in  f!out  ;  Indei^d,  as  I  have 
fiaid,  when  one  produces  a  relapse  of  gout  by  raising  the  acidity^ 
the  ayinptoniH  mora  often  resemble  those  of  rhennLfttism  in  that 
thtty  ftlTtint  flflVi-nii  joints. 

In  my  own  pereon  1  have  often  prodnced  symptoms  which 
would,  I  have  no  doubt,  have  been  picnoanaed  rhenniatism  by 
anvDuc  unaware  of  Iheir  origin. 

And  in  hospital  ea3k?s  it  is  often  quite  eaay  t<i  aoe  how  diet 
weather,  or  other  independent  fiouroea  of  tnfhiramAtion  produce  a 
tIk*-  of  otrulily  (diminlnhLil  alkaJinity)  and  canst?  n  rehijisi*  r)r  iiir^ra- 
vation  of  the  rh*.'unintic  Hymploma.  Thus  1  have  related*  bow  in 
a  case  under  my  c.a,Te.  a.  peridental  ahsccfia  raWd  the  temperature 
and  produced  a  rrtipae  of  the  rhcumafism;  and  afl  I  can  now 
9<'e.  hut  did  not  undi?rAand  at  the  time,  the  action  of  tbc  risQ  uE 
ii*mporature  was  probably  aided  and  abetted  by  the  quinine  which 
I  gBve  for  htpi  dpntal  troubles  (sec   Action  of  Qninine,  p.  4fJ- 

The  treatment  of  acoti>  rheumatism  by  lemon  juice  (ccmbiuod. 
by  thu  way,  with  plenty  oi  hot  water,  hlanlteta,  aad  other  sudorifio 
treatment)  lubs  been  supposed  by  aomo  to  bo  ac  instance  of  tho 
ours  of  rheumntifidi  by  the  admitiiatralion  of  an  acid  which  would 
be  strong  eviderLcn  against  urio  acid  cauaation. 


•  Weed's  "Mndic*!  bn<1  Surg^cul  MooogmphV  f  clruat7t  1BW>,  p,  855, 
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Bat  cloFter   invMtigfition  hardly   beam  tfaia  out,   for   first  of  til. 
thn  l^moD  juice  is  givro   with  ropiouA  ilr»iigbtA  of  Itnt   vrater,  toi 
the  patieat  i»  in  bed   wrapped   up   in  blaaketo  ;    so   that    tho  okil 
is    kept  A4:tive,   and   there   ia  a   confiiderublo   fioretion    of   acuk  by 
thia   ebiitincl-     Setondly,    lie    efftcta    oi   coosidorable    i^uaTxtitie*   ol 
lemon  juice   on  tbe  acidity  of  the   arme  is  v«ry  t^light  And    transi- 
tory,  &&  T  os.n  vourb  for   from   my  own   ciperimeDta.     On   acTfnil 
DCf.aAiOQfl   T   Fook   j'ither  strung   infuaioo  of   lemon  in  bot   wfttt^r,  or 
Btrong  doeea   ol   citric   ncid   ao   far  as   I   thought   it   A&fe    lo  ^  (ha 
oitria   acid   in   large   doat^a   i»   a   powerful  gastro-lntoBtinnI    irritan^h 
and   the  resuR  he   repHtds   the   acidity  of  th?  uriae  was   very  kiiijiII. 
(8*?p  previouB   remarkji   on  the   Effect  of  Tflbiog   Cider,   Fniit,  Ac.)  ;j 
on  cne  or  two  occmsIotib  taken  frara  hour  to  boar,  my  ourves  ahowj 
that   it   rose   a    Uttle   at   Urst ;    but   the   effect   oa   tot-al   licidity   of 
the  twenty-four  hours   waa  little  or  nothing,   aod  where  the  lemon 
it  combined  with  oopioita  hot  water  and  blankete^  1  h^ve  no  doubt 
that  the  fi^Bult  is  a  fall  of  acidity  and  sn  iuercaee  of  the  alkalinity 
nf  the  blood,  which  will  account  for  tbe  curias  lemon  haa  been  aaid  l4> 
effect  in  eome   casee.     On  tbis  point   Dr.   A.   E.   Qarrod  aays   {loci 
cil^,   p,   300);   *' Dr.   Fuller,   on   the  other  hind,   found  lemon  juifie 
do   good  in   only  thtco  out   of  a   *jerieB  of  twenty-aine   caeea,   and 
ascribed  to  it  the  production  of  depression,   f^nping  and  diarrhn^.'^i 

If  it  produces  griping  and  diarthcQa  this  would  brinj^  about  a' 
fall  of  acidity  of  the  urine,  and  an  ini^rease  of  the  alkalinity  of  t|i« 
blood,  and  it  Tuiglit  in  aome  casea  be  of  uac  in  tUii^  way,  just  aft 
a  drug  about  which  1  have  pTcviously  written,  and  which  has  bwn 
more  in  favour  for  the  treatment  of  rhcumatL-^m  than  Icmous, 
namely,  oolchicum.  We  now  know  also  that  gripinp  and  diftrTb<i^a 
are  merely  a  uralic  irritation  of  the  fibrous  lissuefl  lA  the  intoatimd 
walla  (chapter  s.).  They  represent  the  early  and  looal  uction  of 
the  lemon  juJce  wharo  it  raiaed  Ihe  acidity  ;  lat*i  on  the  inicstinal 
irritation  aud   dlarrhiea   would   greatly   lower   the  ncidity. 

Dr,   A.   E.   Gnrrod   aays  {ioc.  cU.,  p.   201):  "The  extcnaive   oLn-l 
ployment  of  cok^hicum  in  the  treatment  of  acute  rlieumatiam   wna, 
douhtleag  owing  to  the  supposed  intlmale   relationship  of   rbeuma- 
tUm  and  gout/^     My  own   erperience  of  eolehirum  showed   that  itj 
produced    eouBiderable    intestinal    puln    and    Lrritation,    and    oa    the 
rttiidt   of   Ihin   a   Fall   iu   ureA   and   acjditv,   and   the   laltiug   acidily 
broUKhi  about  a  plus  excretion  of  uric  acid.     It  should,  tberefore> 
Ai^nnriliii^   to    my    rule,   bn   useful    Jn   all   arthritic   trouble   v^hich   i9 
duo  to  uric^  neid'     About  its  value  In  gout  there  is  no  dispute,  and. 
\\  k  iQtfr<*Hling  to  note,  as  I  bave  previously  Temarked,  that  «oin«j 
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have  conaid«T«d  thsnt  in  gout  whefc  it  fails  tct  purge  it  faiU  to  da 
good,  wbioh  U  in  favour  of  my  argiament,  In  rheutnatmm  it  has 
been,  next  to  salicylntea  and  ali^lieH,  one  of  the  be^t  known  trejit- 
m«iit6,  and  if  1  am  correct,  it  really  acta  as  an  alkali  in  the  ytay 
I  liavG  mentioned.  But  it  is  indeed  dil&CLilt  to  believe  that  either 
tho  lomon  juice  or  the  hot  water  or  the  blsnkete  have  any  effvct 
upon  microb^B, 

About  cincbona  or  quinine,  opinionB  are  divided,  but  oombinod 
with  alkfili  Sir  A.  Garrod^  Sir  Dyce  Duckworth  and  others  are  lii 
favour  of  it*  uae.  If  it  is  given  with  HufEcJent  alkali  to  keep  the 
urate  in  solution,  I  think  it  may  do  no  harm,  though  ita  action  is, 
aa  I  have  said,  to  produce  conaiderablo  eolk^mja;  where  there  id 
mueh  urate  in  the  spleen,  especially  where  the  spleen  \b  Large,  and 
where  it  prodncea  Hueh  collsmia,  there  would  probably  be  con- 
aiderablc  headache  aa  ila  reuult.  Beaide^  (his  quinine  contuiiiB 
a  ^canthinc  element,  and  this  will  go  to  iucreaae  the  available  uric 
acid   (eeo  p,   4?^). 

Of  alkalies  Dr.  A.  E.  Garrod  aaya  {ioe,  cU.,  p-  203):  "The 
alkaline  treatment  renders  the  highly  acid  urine  neutral  or  alka- 
line, without  causing  any  increase  in  its  quantity.  The  blcKx]  ia 
found  to  coagulate  more  slowly,  and  the  frequency  of  th«  hearths 
boata  ia  conaiderably  diminished/'  The  reason  why  the  urine  la 
not  increased  and  why  the  heart's  beat^  are  diniiniahcd  is  not,  1 
hope,  difficult  for  anyone  to  understand  who  has  read  my  previous 
□haptcTs,  and  T  regard  these  afl  conclusive  signs  that  the  alkali  baa 
produced  conaider^ble  colltemia,  which,  under  rhe  circumatanceu,  we 
should  expect;  and  Dr.  Qarrod  goea  on;  *' But  the  chief  claim  of 
tbifl  treatment  woa  that  it  diminished  tho  liability  to  oardtao  im- 
piicatioQ,  and  in  liupport  of  thia  claim  ihe  Ejtati&tiaa  of  Dn. 
Dickenson,  Senator,  ChambeTH  and  others  may  be  quoted,  all  of 
which  show  a  oonfiiderably  amaUer  proportion  of  eaaea  with  endo- 
carditis and  pericardiliB  nmong  patients  treated  with  alkalieA  than 
amonget  those  treated  by  other  methoda''  (flet  alflu  nxy  case  of 
endoearditifi  further  on). 

It  ia  intercatLng  to  remember  alao  that  thofic  who  used  ammonia 
in  the  treatment  of  acute  rheumatiam  found  that  tlie  urine  remnloed 
acid  and  the  painM  aevere,  but  that  if  alkaline  aalta  of  sodium  or 
ptftasaiucn  were  suhatituted  the  urine  became  alkaline  and  the  paina 
were  rcheved  (sec  Dr.  Fuller,  LancH,  lf*iJ2,  vol,  ii..  p.  W.i.  and  my 
paper  OD  the  '*  Action  of  Saheylatea  in  Rheumatism,''  Medica- 
Chiii4t'jicfii   Tranaviions,   previous  refMoncesJ. 

A   i^imilar  oUim  of   eardiac   immunity   hay   now   been   made   for 


salicylfttofi  b/  Dr.  Uitchcll  Btugb*  and  othprs,  &Rd  if  Uiq  OftHiv 
troubles  arc  rluF  1«  uric  nuid  it  u  Sfta/  to  ejqjiain  tfaa  action  d 
both  coAee,  but  it  si-euis  to  m<^  tliat  no  otlir^r  lAtiotial  explanati^ 
bas  oa  jet  Itc^D  sugg^^t^-  Botb  drugs  bavc  th?  same  action  fa 
unc  acid,  but  othorwiae  they  hftve  little  m  comition. 

Ah  regard*  llie  trenlment  by  salkylutw^  I  have  pomti*il  «ai  thM^ 
the  eTCTtttoD  tii  urftt*  during  the  first  ipv/  i]u.y's  of  their  nw>  m 
lUiute  rbvumntinm  ie^  vnorTncuH,  OiAi  the  excretion  ia  cot  onl^  fth 
Bolut«ly  lurj;c,  m  2G  ^Vfi.  in  tbe  Iwpnty-f'Hir  lioure,  but  that  ntk 
acid  bi'QTs  an  abncrmally  large  relatioD  to  the  ureii  ox<'ret«J  abae: 
vith  it,  &«  1—17  in  the  cocc  whicli  excreted  the  3G  grSn  »nd 
1 — 14  in  the  case  of  a  boy  of  14  also  undt^r  my  care  (see  fip.  fii'l 

Thiit  Hgiire  Ahow«  an  eiiormoiiii  estcrelion  of  unit?  in  tli^  timi 
twenty-four  hours  in  tvbu;!i  salicylate  of  aiAa  ^na  taken,  tbo  nliscr 
lute  quantity  being  iipwatda  of  £0  gts.,  but  taking  ureA  a»  f>nf 
fitundurd  only  Iti  |*r9.  of  urate  woro  formed  on  tUi^f  duy  (t&  i^* 
relatioD  1 — 35),  Therefore  about  10  gn,  of  urate  came  troiD  sotar 
HourtF  other  than  formation,  and  probably  it  was  this  \iratc  whii^h 
caused  tlju  Jirthritia,  and  witb  its  reiuoval  and  excretion  uuiltr  uli^ 
ciyluli^  theru  w&k  a  murked  fall  of  temperature  and  ameliomtitiD 
of  a,]\  tbc  fiyjuptom^  ;  and  the  alowjng  o£  the  capillary  rcHiui  onA 
the  iuor^uflo  in  the  granules  in  tho  blood  aft«r  nalicylatvs,  Ae  re- 
oordod  iu  previous  chuptere,  also  tell  ug  of  a  largu  e£<!«ss  of  aiie 
acid  in  thu  blood. 

And  I  have  previously  suggesteil  tluLt  thle  urate  vas  picftTut 
in  the  joirilfl  aA  a  uratu  in  colloid  form,  and  tlut  H  it  h^d  retaaiu^^d 
uutrpivtcd  or  othoTWiac  unrcmovcd,  it  mlj^ht  huvc  j^one  on  to  the 
deposition  of  the  biunto,  cryatiUs  of  vihich  mti^ht  then  have  been 
aftorn^ard*  found  in  the  tisauoa ;  but  that  as  a  rule  in  a^utn  fhfu- 
mutfsin  il^  liofl^  not  ronch  this  stagp,  and  so  Gryst.a1s  are  not  fouud 
«o  fn^t|aeatly  or  to  vuch  an  ejtteut  «s  in  gout  (se<-  also  previous 
remnrlfa  on  Dr.  MordhorstV  Researches  in  chapter  v.), 

With  regard  to  Novcmbor  8,  the  ejicrotion  of  nut  hours  of  t\w 
alkaline  tide  period  {all  that  could  be  got  before  treatmont]  VAf 
multlplii^l  by  toiu'  and  f!ounted  &s  a  day.  Thi»  Jict'ouot^  Inr  thu 
Rlighr.  phiH  c:icrption  of  nra.tR  nnd  the  low  aeidit).  If  the  vLhale 
twenty-four  boure  could  have  ht^en  collected,  urate  would*  uo  dtrubt. 
bnvc  hctu  far  l>c1ow  urea  and  acidity  much  Mt-lifT  .  Ms  condition 
of  things  cnrrtsponding  with  more  or  less  eompLf^te  abeence  of  luic 
Aold  iTom  the  blood  and  the  cxidleuc^  of  aciute  arthritic  flyinplomf 
from  ita  prea&nco  in  the  Abroua  tUaucs. 


-  lififhh  Meitical  JouTTial,  ISOO,  vol  1..  v-  *^l* 
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On  November  10  the  urine  was  lost  by  mixture  with  another 
specimen,  and  on  November  11  we  see  that  urate  is  below  urea 
in  spite  of  80  grs,  of  salicylate  in  the  twenty-four  hours-  Most  of 
the  available  urate  had  been  removed  on  the  previous  days,  and  it 
had  nothing  to  act  upon,  but  with  this  the  temperature  is  normal 
and  the  patient  convalescent,  and  next  day  he  wants  to  get  up. 

^d  we  have  here  as  regards  the  excretion  of  uric  acid  and 
the  fall  of  temperature  a  mere  reproduction  of  fig.  62. 

Compare   this    with   the   excretion   of   urate   under   salicylate   in 
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physiological  conditions   (fig.   8),     The  curves  are   seen   to   be  very 
similar.     The  only  difference  i^  in  the  absolute  quantity. 

Nnw,  in  accordance  with  my  premiss  that  uric  acid  is  never 
formed  in  greater  proportion  to  urea  thjin  1  to  ^5  (see  my  Facts 
and  !'cdurtion?i  m  t-hnptera  ii,  and  iii,),  in  both  the  above  cnses 
about  hiilf  the  uric  acid  excreted  under  salieylate  must  have  come 
from  Bomi-  source  other  than  the  formation  of  that  day,  and  I 
have  suggested  thiii  tliis  extra  urate  came  from  the  jointa^  and 
that    its   removal    acoounti-d   for   the   subaidence   of  pain,   irritation 
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aod  teciperature,  aiid,  itA  I  have  aho  pomt«d  out,  the  value  of  lh«< 
84liayl  compouDdd  m  acute  rheumallam  is  proportioDal  to  tlirJr 
pQvror   of    dieaolviD^   and   climinatiniE    uric   ncid   {Mtdxco-Vhintr^}'^ 

In  this  connection  one  often  be*rs  people  Apeak  of  imo  &oid  tA 
If  it  were  9o  much  «ugar^  and  as  if  10  grs,  of  it  uiuld  be  intro- 
duiH^  or  formed,  passed  tliraugh  the  blood,  &ad  exc'.reteii  in  i.Iip 
urine  any  day,  almost  any  hour,  without  producing  any  effsots.    | 

Muiy  years  ol  sorrowful  cJtpcricuce  Lave  completely  convincrd 
me  that  it  ^^oiild  he  di^icult  lo  makf?  a  statement  wUioh  oould 
uontaiu  leas  of  the  truth. 

Even  one-liaLi  of  this  tjuanlity,  if  add^  on  to  th?  ordinary 
daily  excretion  and  passed  th.roujj:b  thf  blood  lu  a  fev  houra.  will 
cause  very  distinct  signs  of  ita  presence,  such  as  slow  capUlaiy 
reduw,  hjf^h  blood  prrseure,  headache,  mcotal  depression,  dyapopmfl, 
ooRgeatJon  of  the  liver :  and  wen  a  fraction  of  thiB  amount,  when 
driffen  out  of  the  blood  into  the  joint*  and  other  tuauee  by  drugs 
taken  to  clear  the  blood  and  relieve  thp  above  symptoTna,  may 
produce  paiua  in  the  joints  wLich  are  decidedly  uncomiortable. 
and,  if  continued  fur  more  than  an  hour  or  two,  may  in  turn 
require  to  be  iclicvcU  by  aalJoylatee. 

I  must  Gay,  therefore,  that  \  do  not  envy  the  position  of  any 
man  who  ha^  from  four  to  five  timc^  thi^^  amount  of  nrio  acid  in 
hia  jointfl  irritating  them.  I  have  often  had  quite  aa  much  pain 
aa  I  could  bear  with  very  much  smaller  i|uantitiea  (a&e  Hg.  74), 

Do  not  Itt  mt'  Im:  miauudorelood.  1  jim  quite  awnre  that  any 
gouty  maa  may  have  more  than  20  gr«.  of  urate  in  one  single 
joint,  and  may  aufler  but  little  iaconvenionce  from  it;  but  then 
auoh  urate  is  not  m  solution,  but  ia  deposited  and  lying  quiet  id 
the  tiMuea.  The  condition  T  am  speaking  of  is  that  of  a  nuin 
who  has  10  to  20  gie.  of  uric  acid  driven  rapidly  out  of  bia 
blood  into  \i\a  jointa,  where  it  reiuain."^  m.  titm^^  riolution,  oi  colloid 
form,  and  with  full  powers  of  cuusiag  irrttaUon  in  all  the  tiaauea 
with  which  it  ia  in  contact ;  anoh  irritation  Icada  on  to  an  in^am- 
matary  effusion,  preasuro  and  tension,  and  the  painful  anhritia  of 
acute  The^imAtiflm  is  thuf^  accounted  for. 

Some  yoarfl  ago  Dr.  ^.  PfeJfler)  of  WJeabaden,  Ecld  me  tlut  bo 
hail  For  purposes  of  experiment  lujcctii^d  ur&tea  m  c^ija{)t<DAioLi  undr^f 
hia  akin,  and  that  they  cauaed  pretty  decided  looal  irritation. 

He  then  proceeded  to  take  acids  and  alkaliee  alternatolyi  atid  he 
found  the  alkalies  increaai>d  the  irritation  produced  by  the  uratea, 
but   iliat  acids   dimiaished   it,    and    he   evidently   aeemed   to   fhiiik 
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that  thb  waa  in  direct  ooutradictioa  af  my  aasertion  that  Aolvenla 
relieve  tho  pain  of  arthritis,  whil«  dru|;s  which  cause  retention 
iacre^LM  them. 

But  Pftfifior's  utat^a  were  in  sUBpi-nBion,  aad  the  ulkabee  in- 
crsased  the  pain  hy  getting  soin4>  of  them  into  lolution,  and  the 
ttcids  relieved  the  pain  by  prevpntinp  their  solution  {see  Dr.  Mord- 
horat's  reaulta,  aome  ol  which  are  quoted  in  chapter  v,). 

The  urates  that  c&uee  acutt:  arthritis  ure  in  aoiutioQ  or  colloid 
form  in  suapenfiion,  and  not  crystalline,  and  they  are  deposited 
later   on  as  crystals,   and  aie   then   com pn rati Tely   UDirritating. 

1  think,  however,  thut  we  muflt   bear  the  point  in  mind,  as  it 
is  quite  poHHible   tliaf.   tliy  g<^tting  of   M    \ira.i^  drposjy   into  j^oIu' 
tion.  as  occurs  in  ordinary  old  age  and  the  decline  of  life,  may  for 
a   time  increaae   the  pains, 

And  thifl  alao  may  lo  aome  pxtvnt  explain  the  action  of  drugB 
of  the  iodide,  sulphur  and  oannabis  indica  clase  m  reheving  chronio 
gout  and  rbeumatiAm, 

In  chroniti  rheumatiani,  aaHociat^  with  debility,  it  fleemii  tfl  me 
that  there  \a  almost  a  ooDtimial  exceen  of  ujic  acid  passing  thraugb 
the  blood  :  and  every  rise  of  acidity  inoreoflea  the  joint  irritation, 
in  this  case  the  pain^  will  always  be  wortie  at  night. 

But  if  there  are  considerable  urate  depoaita,  and  the  getting  of 
these  into  solution  eausf^a  ionreasp  of  pain,  theu  the  pains  will  be 
worse  in  the  morning,  and  then  stimulating  drugs  or  dief  fsiich  an 
pure  meat  diet)  which  prevent  the  re-aolution  of  these  old  depoeira 
wdl  reHevB  the  pains. 

1  have  also  pointed  oat  that  acida  do  harm  in  ftoute  rheuma- 
tism, and  that  casea  so  treated  lAke  a  Longer  time  to  get  well, 
than  those  which  nVK  given  only  mint  w(it«r;  also  that,  as  observed 
by  othora,  emmoniaH  whi^h  keeps  the  acidity  of  the  urine  bigli,  dou 
harm,  while  eoda  and  potash  which  lower  the  acidity  of  the  unnn 
do  good,  iLnd  if  we  tire  donling  with  urie  txcid  aa  a  cause  of  rhcu^ 
mntiam  these  facta  require  no  further  ejcplaaation.  An  arthritia 
practically  indiatingiiiahable  from  that  of  acute  rheumatinm,  nnd 
an  endocarditis  also  indlstinguiHhable  h^Lve  b<wn  prtxluced.  as  pre- 
vitfusly  pointed  out  iPrtu:liJi(ntcr,  \B',il)  by  giving  and  inJFcEing 
acids  respectively  (aee  aEao  casfic  recorded  further  on).  We  miut 
not  forget  either  that,  as  Sir  A,  Uarrcxi  hut  shown,  urato  of  ammo- 
nium ia  inaolnble,  and  that  ammonium  compounds  may  act  like 
those  of  lead,  mereiiry,  and  other  metula  in  clearing  the  bkiod  of 
urii;  acidf  and  precipitating  it  on  the  jomtu. 

I   have  also  pointed  out  that  acute  rheumatiam  in  a  aelf'COring 
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diaeaHe,  thab  tlie  piLin,  altfeplcasDeas,  failorr-  of  appeLite  and  dig«fi- 
tion,  ftiid  tb<^  £.b»ulute  reet  which  the  pam  cnforccB,  hring  about  ut 
laat  a  fall  in  urea  and  acidity,  and  tliat  acidity  ui  atij]  further 
reduced  by  a  coD«id«rable  exorotion  of  acida  in  pi^npiratiirn ;  wt 
that  when  the  alkiilinity  of  ihfl  blood  haa  thus  to  a  ooi^derable 
RxtcTit  beeiu  Tcstorsd^  the  urates  are  ili^wlrad  nut  rA  the  jmnta 
and  iJXcrcLi^d,  and  the  fever  conttis  to  an  end,  with  t[ii3  prodLLutioi;, 
however,  of  considerable  colleomia,  antomia.  and  dchilitj  (p.  660). 
Hence  th«  alternation  of  rhflumati&ra  with  anaMnia  so  common  ia 
girlfi   and  young  wompn^ 

More  or  loss  lictiduche  and  slow  high  tenflion  puUe  are  %\stt  tho 
eommoQ  »igtm  o(  Lhis  ikrio  iicid  E^allmmja,  and  Dr.  A.  E.  Garrnd 
(previous  refi-ienoc,  p.  <H)  gives  tnicinga  of  euuh  a  pulae  in  con- 
vuleaacQCc.  while,  as  I  have  previously  pointed  out.  Dr.  Stephen 
Maokci^zia  fiaja  migraine  altuTaatce  with  acute  rhcomatiam,  ^ind 
ho  deduoea  from  this  th&  aupgestion  that  both  dispasefl  are  nvrvv 
stormfl  ;  bat  I  think  ihftt  my  remnrk  about  Jupiter  in  the  chaptL-r 
on  ^*  Gout  *'  will  apply  again  here,  for  migmlnB  wo  know  corre- 
sponda  with  excess  of  colloid  urate  in  the  blood  and  the  rheuma- 
tisni  which  alternates  with  it.  with  the  pr^eocc  of  the  eome  urntn 
in  the  jointSn  And  it  is  most  intoroBtin^  to  noto,  aa  pointod  out 
by  Dr.  Latham  {Lancet,  1901,  vol  i.,  p.  9^9),  thnt  Tronaseau  and 
Ii4.'mak  found  that  rheumatoid  arthritic  In  women  h  ofton  pr?- 
L^eded    by    migraine. 

In  patliology,  ncute  rbeumatLam  mn^  bfl  ptoducod  by  nnyl.hicg 
that  produces  a  ^harp  rise  of  acidity  or  f&IJ  in  the  alkalinily  of 
the  blood  ftt  a  timo  wht-n  there  ia  a  conflidorabla  supply  oJ  urati? 
in  the  uificuktion  (coUtemia),  but  ii  there  ia  no  urate  a  rise  of 
Qoidity  may  produce  lirtle  or  no  effect,  hence  tboae  who  eat  nmut 
mi^at  (stii!  fSoijchard*)  and  dnidt  most  beer,  and  have  In  cuuae< 
quence  most  urio  acid  stored  in  their  body,  viU  be  moat  likely  to 
have  oecaaionaily  conaiderahle  collfeinia,  and  \vhca  espoauri'  In  coM 
and  wet.  or  the  sudden  onset  of  any  fever  isupervcnes  upon  this, 
ncutQ  rheumatUm  may  reftult. 

Kow  tonsilhtis  ia  V(^ry  coomonly  a  foremuner  of  rheumafifaru, 
4nd  indf^ed  some  have  daimed  it  fl«  a  part  of  the  rheumalic 
prooew,  but  if  tliia  is  the  (laae  it  must  often  be  ita  only  sign,  km 
there  may  be  no  ul.hor  symjrtoin  of  rheumatism  either  bdorc  or 
after  it. 

But  toneillitis  h^   in   my   experiencct  very  often  Associated  with 


'  I.fffiT4far  f«fe  .llfitadifjt  par  HnitiitiHevitnl  da  la  yttttition,  p.  911. 
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AbaStionH  of  fatigue  and  over-eserfclon.  and  those  are  jiiat  tho  con- 
ditiona  wliith  mi^hl  btmg  Jibout  uonsideruble  col]£iiu&  [bee  p.  5f>'J), 
And  wbcD  tooaillitia  with  fcvor  aupctvcnca  upon  tliifl^  it  La  hardly 
to  bo  vroadGTad  at  that  wc  should  have  nomo  joint  patns  or  oven 
acute  rheumatisnx 

T  do  not  deny  th&t  phaiyngitis  or  tonsillitis  may  oricpnitA  in  n 
gOLiL  of  the  bbratis  tiaaues  und  ||^land»  of  tli^  thrijat.  and  I  know 
tLit  thJB  uften  is  its  cause,  bat  I  want  to  point  out  here  that  &nj 
rbe  of  tompcratcire,  evon  g,  traumatio  tempcraturo,  may  under 
cortoin  condilione  prodaop  artkritia. 

Influenza  again,  with  ita  rapid  rise  of  temptrature,  goncmlly 
produces  some  pain  in  joint.H  nnd  fibrr)ii!4  tis^ue»4,  and  A^vitral  cases 
liave  been  recurdcd  in  which  it  has  also  |]fodi[t<?d  encio-  or  pari- 
<:iirditis. 

A  fevor,  however,  has  li  double  action^  toe  Gupposing  thit  at 
tha  time  of  ita  on^ot  tht^re  \ti  no  colItRmia,  it  will  not  produce  any 
rheumatic  flymptoras,  but  as  the  Frver  rise*  the  fteidity  oC  the 
urine  riaeH  also,  and  the  alkslinily  of  the  blood  is  diminished,  the 
pxorution  of  uric  acid  faJJa  below  focmatioa,  and  wliilc  the  fever 
lasts  a  ■^ou>'4Ldcrablo  amount  of  it  may  be  held  back  in  thi;  body, 
in  the  liver,  epleca  and  elsewhere  ^  anfl  when  the  fever  comes  to 
nn  end  and  the  acidity  falls,  more  or  losfi  coUsnira  will  result  from 
ihn  washing  out  of  thift  nl.ored  uric  acid-  On  fhiFi  let  ua  nuppoao 
there  Hupeivencfl  a  sharp  ribe  of  acidity  (from  diet,  espoaore  to 
cold,  or  the  inflammation  of  any  organ  oocurrinf;  as  a  ooinplica- 
tionl»  and  acuto  rheumatism  of  mora  or  loea  severity  may  bo  the 
result ;  lliat  is  to  my  mind  the  explamition  of  the  rheumatism  that 
follows  scarlatina,  and  may  follow  other  fevers^  as  measles  (^ee 
flfinsom,  quoUnl  by  Dr.  A.  E,  Gaixud,  p,  1S2 ;  and  paper  read  at 
the  Royal  Medical  and  Cliicurgical  Society  on  ''  Meaelea  aa  a  Cause 
of  Endocarditis/'  nee  Lancei,  1891,  voL  i.,  p.  880),  and  compare 
this  with  my  remarks  en  the  electa  of  meuales  on  the  tiriae  in  a 
uaae  of  morbus  Brightii,  p,  f^L)3-  The  rise  of  acidity  la  thu  i^vor 
which  cleared  the  blood  of  uric  acid  might,  under  certain  condi- 
tions, have  driven  that  urate  into  i\ie  Qbroua  tissues  of  thi?  joint-s 
vf  htart ;  the  clearing  up  of  the  urio  acid  coIJtomiu  frpcd  the  oiipil- 
larieA  of  the  kidney,  and  prolusn  diurcflis  and  removal  nf  anasarca 
teBultrtd,  We  hero,  perhaps,  see  the  rclutionehip  t/f  aephritis  with 
the  chrnnic  c(illji?nita  whieli  so  often  accDmpanii^s  it,  ia  the  dUoa^e 
of  the  uurLic  valvea,  whiub  is  uot  rutely  found  along  with  it  in 
the  yost-wvrlem  room  (aoo  Dr.  Norman  Moore,  St.  liarlholtinif't't 
HospM    HfpoHs,    IS87,   pp.    2W^  and   2*H),  though   no  doubt  iho 
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high  bliKxi  proBsun;  at  the  QoLlffimui  will  dirvctly  alU^'iu  the  aorfic 
valves. 

There  ia,  I  think,  cvidcnco  to  ahow  that  the  acids  of  beera  and 
wine,  iirid  tho  ejtrejwive  formation  and  introduf^tion  of  uratoB  ia  a 
highly  nitroganoua  diet  play  much  the  same  part  in  rheumatism 
that  they  do  ia  gont^  only  in  acute  rhenmatiam  where  the  oiLnet 
\s  vLoieiit,  and  the  aharp  rise  of  acidity  Is  probahly  due  Ut  the 
action  dE  HTerft]  □aufiea  workiog  Goocurrently,  it  Ia  difficnit  to 
apportion  to  onuh  its  actual  sharv  in  th<?  result;  but  it  is  weU 
known  to  bo  dangerous  1o  give  m^at.  beer.  Jkc.  too  soon  after  an 
attack,  aod  th©  way  in  wbieh  they  t<iid  to  produce  a  rblapse  is 
now,  I  hope,  obviojs. 

And  in  not  a  few  L-aaea  of  rheumatiemf  just  aA  3ir  A.  Gsrrod 
observes  to  be  the  caae  in  gout,  the"  e0cct  of  giving  iron  ia  very 
promptly  to  bring  about  incrcagc  o£  pains  and  rifle  of  temperature  ; 
and  in  a  patient  suffering  from  unajniiH  under  my  care,  who  had 
had  acvite  rheumfl-iiam,  ll  was  fovmd  to  be  quite  impoafiible  to 
give  iron  oo  uccQunL  of  the  rheiumatic  symptomfi  it  produced,  and 
in  aevcrfll  caacfl  of  whet  appeared  to  be  chronic  rheumatoid  arthritie 
I  have  hod  to  give  up  the  adminiatraticn  of  iron  for  tho  £am« 
reason,  and  if  the  joint  aymptomfi  in  these  ccines  are  due  to  chronie 
irritation  by  urjitefi  there  is  do  dilTieulty  in  undoratanding  tho  faeta. 

With  regard  to  the  toEBiliitis  mentioned  above  there  are  several 
pninta  of  ^reat  inti^rest  whirJi  I  mity  m  whII  give  here  :  for  not 
only  hm  tonaitlitie  often  been  considered  to  be  related  to  iheuma- 
tism^  but  Le  Clere  (i/otjrn.  dc  M^/i-y  January.  IB^'J)  points  out  that 
il  may  precede  attacks  of  gout  in  exactly  the  way  that  it  has 
more  often  been  observed  to  precede  attacks  of  rheumatism^ 

And  this  observation  i^  exactly  what  T  fibould  expect  lo  be  the 
ease,  for  1  am  eertatn  that  many  auutn  innninmationfl  of  pharynx, 
tonsllB,  larynx  and  trachea  in  arthritic  aubjecte  are  just  oa  cer' 
tainly  due  to  uiio  aoid  as  the  arthritis  which  may  or  tony  not 
lollow  them,  and  my  own  case  given  in  lig.  74  is  ati  near  to 
eonelunive  proof  of  this  as  anythin^t  can  be. 

But  the  notes  of  the  following  very  interesting  case  which  I  owe 
to  the  kindttesfi  of  my  friend  Dr.  0.  Gayford,  Heem  to  ?ihow  not 
only  that  a  tonsillitis  may  have  a  uratic  origin,  but  that  a  aimilar 
urati<j  irritation  in  fibrous  tissuea  may  spread  from  the  throat  to 
the  glands  of  the  neck  causing  inftammstion  and  very  marked 
enlargement  of  these  struotures,  and  that  the  brit.ation  thus  set 
up  may  continue  for  many  months,  and  is  in  no  way  relieved  by 
tonics  and  change  of  air,  whi(jlk  ^ould   not  aid   the  cllminatioa  of 
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uric  aoid  but  thp  reverao ;  while  the  irritation  at  oci^c  begins  to 
clear  up  and  the  sice  of  the  gUnda  to  dimijuah  on  a  change  of 
diet,  which  etopa  the  introdaetLoa  of  uric  acid  wKile  providing  for 
ite  eliminatioD. 

Dr.  Gayford  also  obaervea  that  the  original  acute  trouble  ia  the 
thnntj  w&A  relieve!  by  snIiityUles  junl  sji  if  it.  hud  been  jl  gout  or 
rhL^umatisiLi,  wiule  the  enlarged  glands  which  it  left  liohind  in- 
creased and  diminiBhed  on  aevcrcil  occasions  in  e?i;act  lelation  to 
thi^  animaE   Hoab  in  the   divt. 

Dr,  Gaj^foFd  had,  for  aome  years  before  this  ease  cano  under 
hi.^  cure,  taken  an  intorest  in  mv  work  uo  the  influence  of  diet 
ariri  drugs  on  urie  atrid,  and  in  hia  letter  telbng  me  of  the  casp,  he 
dGknowledgea  that  it  was  my  investigation  which  turned  his  atten- 
tion to  the  poaaibility  that  gout  waa  at  the  bott<im  of  his  patient's 
trouble   and  tiug^catad   to  him  thjst   diet   mtf^ht   relieve  it. 

'^'G,  G,;  aged  20,  eonsulted  me  on  April  18,  18H4,  suffering 
from  general  niakiHe,  sore  throat  (tonaillitU),  onorexia,  the  tem- 
peratUFH  101',   pulse    120. 

"  r  ordered  bim  home  and  t-o  hed,  and  gave  him  a  mixture 
containing  sodii  salicylan  and  bark,  ^rith  a  powder  pnlv.  hydrarg- 
Hubchlor.  pulv.  ipecac,  oo.,  m  er.  iii.  atatim. 

*'  The  next  day  bis  temperature  waa  99°,  pulse  9^,  headache 
leas;  butaoorecia  Atill  continued. 

*' On  the  2\r>t.  h"  first  called  my  attention  to  swellings  on  hotli 
aides  of  hifl  neck,  the  ffiande  in  both  autorior  ami  posterior  tri. 
angles  being  enkti^ed.  He  was  very  prostrate  and  iU  though  the 
tompcrature   had   fallen    lo   normnl. 

"  :f4tb,  he  had  rolb'ed  somewhat,  the  pul«e  b«ing  fltronger^  the 
tRmpsrature   tmb normal. 

*^  The  glandfl  View  larger,  tender  to  the  touch,  the  ekin  waa 
teoae  over  th«m.  A  string  of  enlarged  glonda  extending  from  juut 
bolow  the  ear  down  through  th«  whole  length  from  base  to  ftpcs 
of  the  anterior  triangie,  and  from  apes  to  base  of  the  poatorior, 
deep  into  the  root  of  the  neck  and  were  felt  ia  both  niillE— the 
UrgcHt  of  them  waa  as  large  as  a  pullet'i^  egg.  They  were  separate 
and  mobile  but  coiilinued  very  teadtT  to  the  touch. 

**  There  was  no  enlargement  of  either  Jivcr  or  spleen,  nor  wore 
any  joints  nff^eted.  The  lempprature  continued  normal  or  euh- 
notmal,  there  were  no  nJ^ht  sweats. 

"There  was  continued  pallor,  profound  prostration  and  flnorexia, 
evrdencc   of  deeiJ-fteiitiid  eonstilutioiuLl  diaturbaree. 

*'  Being  a   relative,   naturally   I   felt  considerable  anxiety   at   hia 
49 
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condition-  He,  howei/er,  gradually  mended,  and  in  about  lea  dtjt 
wa«  abU  to  get  about  ag&in,  though  continuirg  to  look  ilL  H« 
W119   3O0U   lired   out   and   uofit   for   much   exertion, 

*■  Hhv  glauda  were  leM  tender  but  contioued  enlarged,  h^id  and 
denae  and  freely  movable  one  upon  aootber;  there  was  ao  ai^  of 
muttio^  to^ethor.  The  qu^ation  whioh  aro&e  Id  my  raiod  wa*, 
were  they   l.ubprt!ulai   or  not  ? 

^'  Tbe  aondition  persisting  on  tbo  Slst  of  Muy,  a  month  after 
tbe  nttaok  set  in,  1  took  him  to  see  Mr.  Bullb.  who  ufber  care- 
folly  examining  him  told  mc  ho  feared  there  wae  not  much  room 
to  doubt  that  thoj  nero  tubercular,  and  he  advised  that  ho  should 
go  iiv-ay  from  England  to  S.  Africa,  or  9ome  oth^r  warm  high 
ATul  dry  sub-tropical  ctimate  »nd  ri?maia  .ibroad.  The  gUtid^  «-ti- 
largwl  wore  so  numfiroua  and  so  deep-wat^ni  that  operatiun  WAh 
out  of  the   range   of   practical  treatment. 

'*  Aa  thore  wore  etrong  reasoTia  against  my  relative'^  leaving 
England  pcrma-neotl^'^  he  su^i<stad  that  a  prolongt^i  voyage  in  the 
Meditorranoan  to  and  from  S.  Africa  or  New  ZeAtucd,  might  reaulf 
in  HO  frtr  re-f^itahliflhing  his  health,  and  reducing  the  numbc^r  ni 
gUnd:^   juvolvud,   that   then   operation   might  bei'omc  praclioable^ 

^^  Ho  went  for  a  prolonged  cruise  in  the  Mediterranean  and 
oamc  back  greatly  improved  Ln  health  ;  he  hod  gained  weight  fon- 
eiderably  and  looked  robuet,  bot  the  number  of  gLanda  had  not 
dooraafted   nor   were   they   smaller 

"  Kenoe  we  waited  on  eveuta,  treating  hira  mejinwhi!©  witlj 
good  food,  opeu-air  cicrcise,  iron,  fttrychnia.  aisenio  with  i|uinin«  ; 
calcium  aidphide  tabbida  gr.  L,  wero  taken  frequently  and  over  aa 
extruded  period  of  time;  tabloidR  o£  bone  marrow  and  epleen  vere 
tried;  e:ttornftlly  ung,  iod.  eadmii  was  ordered  aa  an  inujielJoii,  bul 
in  spite  of  all  rhi?ri?  waa  no  fnrt.her  rediie.tmn  either  in  Ihe  site 
or  numbeca  of   the   glands. 

^M  hfld  frequently  thought  over  the  queatioti  of  tubercle  either 
aotually  present  or  imminent,  and  as  the  autumn  came  on  I  felt 
that  this  question  was  a  pressing  one,  for  the  danger  of  spending 
the  winlcr  and  »ipring  in  EngUnd  to  one  ^eTioiuly  thraatenad  with 
lubrrcle   was   vvjy   rral, 

"  Hie  faroily  i^  not  tubercular  at  all,  no  member  oF  It  vxo»pt< 
infj  ft  half  sbteT  of  hifi  father,  and  ahe  an  only  child  of  the 
awmagft.  and  hi?r  mothcr'a  family  were  uonsamptive,  having  *uf- 
|«Til  Irvm  pbtbiaifi.  In  thi«  case  there  waa  no  evidence  of  th« 
of  Cuborolfi  in  an  acrix^e  form.     Hi?*  aiiceatry  on  both  sides 
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*'  After  rumling  Dr.  Haig'a  bo(»k  on  uric  Hcid,  the  quoiy  atoae 
Vfna  it  a  caee  oi  rheumatic  lonailliLis  foUowed  by  enlarged  glanda  ? 

*^  In  November,  180-t,  1  deterniined  to  try  what  a  rftdioal  ehaogo 
in  hia  diet  would  do,  t\ccoTd\n^}y  I  ordered  him  is  a  mplo  miltt  diet, 
prohibitiog  meat  la  nay  form. 

"  He  took  t()  it,  taking  fully  five  pints  of  milk  a  Jay  in  varloUB 
vfiiyH,  for  aevemt  wevks  HiippWiientiog  it  *it,h  brwad  and  farinit- 
ceous  foods  and  fruit. 

^'  He  put  on  Hesh.  and  to  my  dcb^ht  the  :a;liLnds  soon  showed 
uumiHtakabie  evidence  of  resolution^  Juat  before  Christmas  thi>ro 
was  only  one  to  be  felt  at  all,  situated  in  the  apex  of  tbe  right 
posterior  triangle  juat  where  the  fltemomastoid  is  overlapped  by 
tbo  trapejiiua. 

"  During  tlio  ftistivities  of  ChriBtmas  atason  he  wlw  ouue  templed 
to  tflke  &  little  turkey  at  dinner,  two  daya  aftcrwiwds  when  I  saw 
him  the  glands  had  again  enlarged  on  both  eidcs,  on  the  right 
rnori?  than  on  the  left.. 

"  Resuming  his  milk  diet  thev  again  diaappearpd,  thti  slightest 
indulgence  in  mi;at  diet  ulwuyb  bein^  followed  by  enlargement,  and 
this   was  a  matter  of  conHtaot  and   repeated  observation. 

'^  Fur  fully  nine  months  he  kept  steadily  to  a  milk  diet,  with 
the  result  that  bin  health  was  completely  re-established  and  the 
glands  disappeared-  He  then  gradually  resumed  an  ordinary  mixed 
diet,  the  <|uantjty  of  meat  he  t^ook  being  strictly  hmited,  for  ha 
had  leatnt  to  kaow  how  much  be  oould  take. 

'■  yince  the  middle  of  18^5  liia  health  has  been  uniformly  good. 
Ue  is  a  volunteer  and  gladly  takea  up  bie  drill  duties,  and  h  as 
tit  AS  any  of  them  foi  long  marches  aad  ^eld  operations.  Dnrlng 
hi4  holidays  he  has  taken  long  tours  on  lii»  bicyle  or  long  boating 
trips  up  the  river. 

^'He  kaa  been  actively  engaged  in  bueiaeaa,  and  only  quite 
reoently  (I3D6)  he  mado  a  proposal  to  insure  hia  life  in  a  Gnt- 
ula33  Life  offifi?f  and  after  giving  the  medical  examiner  all  the  facta 
as  to  bis  glandular  trouble  of  four  yearn  ago,  he  ha^  been  neoepted 
at  ordinarv  r^iteA.  Th»  medioal  examiner  for  the  office  has  all 
uloii|j  been  cogntAant  of  the  o&se,  and  be  at  first  udvigmi  operatinn 
before  Mr.  Biitlin  was  conAult«d.  The  last  item  of  inteiest  in  tbi^ 
intcreetin^  ease  ia  the  marriage  of  the  patient.  Hcvicwin^'  nJl  th*? 
f&ots  of  this  eaae,  it  F^eoms  to  me  clear  enough  Ihnt  it  was  onr 
of  rkeumatio  tonsillitis  and  ndenitia.  The  acutn  ftt0g<>d  of  botli 
yielded  readily  to  the  nction  ni  bodti  salloyhis.  But  the  ccnsef^uent 
chronic  liyperplaaia  pcraiated  for  monlha  with  but  little  e^^idonee  1.1F 
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pTogTcae  towarda  fecoverj-,  though  rarioua  foriDfl  of  trefitlmeal  w^w 
UM.  If  waa  not  until  tha  radiool  ebange  in  dxat  w&s  infltiiuiifd 
that  ihJB  DOndiCJon  yielded,  and  then  the  roaolatlitn  was  both  prompt 
HDid  compUt«,** 

In  support  of  hifl  argument  (bat  ihe  gUoiluUr  t^nlaf^uieut  »«* 
due  to  rhcumutuui,  Dr,  G&Tford  refera  to  the  wiitiiigii  of  vanouf 
authors  on  enlafgf^mcnt  of  f>landa.  lind  aIao  to  a  papr.r  b\'  Dr. 
StiU  on  ^^  A  Form  of  Jotnt  DLa(^asc  in  Children  aasocinted  Uiitb 
GUndobir  EnUirg*ment/'  read  before  the  Royal  Medicnl  ttnd  Chi- 
rurgk'al  Soriflty,  and  repoixed  in  the  Brilinh  MfdUtd  JonriuiJ.  IHMh 
vol.  iL,  p.   144'!. 

Among  Dr.  l^tiU'e  cases  woo  ouo  in  which  there  was  enlarge 
mcnt  of  the  ^pEeen  as  w(>ll  ob  of  the  glandtz^^  and  ho  quotha  Dr. 
3tilL  ae  bDiog  *'  incbncd  to  tho  view  that  tha  diflcaee  waa  mfeclivr 
in  nature/' 

Dr,  Osyfcrd  alao  mentions  tbut  whilo  In  bla  re]ntiv«^a  caae  th«re 
was  clejirly  qd  tubercle  from  first  lo  laat,  he  hod  seen  other  i;a»ea 
in  whioh  lie  bcli^^vca  that  tubercle  baa  become  engrafted  upon  auoh 
onl&rgod  gL&uda  or  aimilar  rbcumatio  irritation  of  tho  throat;  thue 
rep^^tiug  the  suggestion  of  Dr.  Buckler  v^ith  regard  to  tb«  lungs, 
which   1   bf*ve  tjuotfld  and   aupported  in  nhflpter  ix.,  p.  4'M. 

Some  people  Htill  «eem  to  b«  of  opininti  that  when  they  have; 
discovered  a  microbe  in  assueiation  with  Jiny  febrile  uundlliou  they 
have  diflcovcred  the  cauflK  of  the  fpver,  though  it  rauat  be  remem- 
bered that  many  have  failed  to  tiod  any  microbe  at  all  \a  rE^lation 
to  acute  rheumatic ni. 

To  the  believer  in  microhiv^  I  reply  that  I  ntiall  oonttnuf  to 
believe  aa  arthritic  fever  !«  be  duo  to  uib  Hcid  so  long  ju  it  lb 
relieved  by  soiventa  and  made  worao  by  precipitant©;  but  1  do 
not  doubt  that  mic robes  and  thi.Hr  producti^  maf  act  aa  piecipi- 
tant^  and  produce  a  uratic  arthntis, 

So  long  as  the  arthritis  ia  reliflved  by  heat  and  alkalies,  wbioh 
are  fiulvanta  of  uric  aoid.  but  have  never  be^-ii  rhumed  &s  anti- 
flcptiofi ;  30  long  m  aijicyhiteft  cure  the  arthritis  in  fever  und  in 
cold  otimatoa,  Iml  fail  to  do  j^ood  in  hot  ones ;  so  \oup,  shall  1 
believe  that  theHe  drugn  act  as  solvents  of  uric  acid  merely,  and 
not  aA  aniisepticK  at  nil  ^  if  thuy  are  anti^ieprirfi,  why  will  they 
only  ac:l,  in  i-old  climates  ? 

For  these  untl  other  rwiaoiis  already  meutiouvd  I  consider  tliats 
if  the  aoluhihty  of  uric  ai'id  is  attended  to,  thf  hiietcnology  of 
acute  rbvumattem  may  be  negl<^etcd  with  impunity  both  iu  theory 
and  practice;  and  di^t^  though  not  an  anti^optio,  will  do  Inlinitoly 


HBBUU^TISU    AMP    UOUUUB   tJOlUim 


773 


more  for  fill  forma  t>f  rliBQEn&tiam  tban  any  drugs,  as  Dr.  Gayforcl^a 
coae  well  illustrates, 

TbiB  coao  lA  oaQ  of  snob  ^ront  and  far-reacbing  imporU^ncc  tbfit 
1  fiud  difficulty  in  deciding  whioli  point  ia  the  moat  interesting, 

tt  flbowB,  I  thint,  as  clnarly  aa  anything  can  bo  ^bowa,  tbat 
tLe  glandular  enlnrj^emeat  in  G.  G.  was  uot  liLbKRuliir.  v/a&  not 
infeutire  or  coaUgioua,  and  was  due  to  tUe  irritation  of  uiatea 
which,  till  tbo  diet  w^  alUr<id,  wcro  bmni^  conaUntly  LatrDdu47Qd 
in  the  food. 

Tben^  as  we  know^  a  very  large  proportion  of  the  drugs  used 
would  have  tbe  efEect  of  driving  urftt^s  into  the  tisau^a  instead  of 
dissolving  them  out  and  removing  them,  and  henoe  would  rather 
keep  up  the  irritation  than  remove  it. 

Dr.  Gayford  clcaiTly  wieliOH  to  raioe  the  quDstion  whothcr  many 
other  glandular  enlargements  of  obeuure  origia  are  not  really  due 
to  rhoumatic  irrilatioa,  that  h  to  uric  acid,  and  I  shouJd  myself 
also  take  this  view  most  strongly,  for  T  bave  not  onlj  auggosted 
tbat  uric  acid  may  irritate  any  and  cvt^iy  tiLrous  tissue  in  tlia 
body,  Imt  that  cancer  itself  may  tabe  origin  in  the  irritation  ao 
produced  (obapter  x.,  p.  161). 

Thus,  had  Dr.  Gayford's  patient  been  an  old  man,  be  might  Lnvo 
suffered  from  cancer  laklng  origin  in  the  irritated  throat  or  glnnds, 
or  if  he  bad  been  exposed  to  a  large  doee  of  tubercle  bacilH  whilo 
in  a  condition  of  hvt  combustion  and  unable,  as  I  hiive  su^ge^ted, 
to  burn  them  up  and  destroy  them,  these  might  have  found  entraac& 
through   the   irritated  throat  to   the   eidarged  glande. 

In  etthor  of  these  casee  be  would  have  lost  hie  life,  but  so  long 
AH  the  irritation  was  only  due  to  uric  aeld  a  change  of  diet  removed 
it,  and  bo  wat*  no  longer  u  possible  prey  l«  caneer  or  tuberole. 

I  think  it  highly  probable  that,  as  Dr.  Gi^yford  suggests,  many 
forma  of  glandular  enlargement,  with  or  without  splenic  cnhirgo- 
ment,  and  with  ano^niia  or  leucooythiemia,  will  eventually  be  proved 
to  bs,  like  Bplemc  leucoeythnmia,  which  I  bave  mentioned  above 
and  about  which  I  bave  quoted  R»iynnud"s  parallel  opimon,  mere 
diseases  of  the  blood  ^n^  blood  glands  produced  by  urio  ueid,  in  a 
word,  their  reaction  to  excebe  of  uric  £oid  ;  the  anicmia  being  due 
to  ita  clTQulation  effecta  which  I  bave  already  explained^  and  the 
glandular   and    splenic    enkrgemont    to   iTs   local    irrltanl    effeeta. 

The  glands  in  such  eases  generally  ejdarge  at  tbti  time  of  n 
rise  of  temperature,  thia  representing  a  gout  of  thi?  fibroua  tiasues 
of  tbe  glands;  and  a  Mmilar  enlargement  of  the  spleen  does,  ao  we 
knoVi   ocour  in   mahtrial   fcvei,  and    I    have   already  euggcetod  that 
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m  thofle  who  arc  free  from  oxccbs  uf  uno  acid,  malarial  fcvec  cither 
does  not  occur  at  all,  or  ia  greatly  modified  (chapter  sii.,   p,  4t»7), 

1  have  soca  at  least  ouc  or  two  caBes  ol  Jirtkritis  in  whioh 
tbere  was  enlargem^iLt  of  D^ighbouring  lympbatic  gUnda,  ond  t\\» 
did  noC  li>ad  ni(^  to  think  of  mif^robii:  infection,  but  T  conriluded 
that  uric  acid  had  Yrrllatfd  th^  fibrous  liseue  in  the  icUiida  as  wrll 
aa  that  in  the  joints,  and  for  records  of  caaea  la  which  soDict 
toD^ilhtis  y/oB  Aflsociated  with  enlargement  of  ocrrical  glaude  ^ee 
aititle  by  Mr.  J.  Snowman,  British  Medical  Jovrnid,  18^8,  vol-  ii., 
p.  1744 ;  and  in  the  following  number  n  letter  from  X>r.  G- 
Mnhomed^  who  mcntioDH  In  one  ctLtm  the  preHenuti  cf  "  neurulgic- 
gouty   habit,'* 

Dr.  Gay  ford  tcUa  m&  that  he  haa  &r^n  several  case6  vrhii^h 
directly  support  tho  theory  that  tubercle  bacilli  have  iuund  entranco 
through  a  similar  rheumatic  throut  to  similarly  irritated  gtaoda, 
the  patieuEft  eventually  developing  tubercle  In  the  larynx,  the  iH'ck 
gUuda,  and  tu  the  lungs;  and  the  caae  of  pbtliiaia  1  mention  in 
chapter  ix.  came  of  a  vory  gouty  family,  and  bad.  aa  1  suggested, 
rheumatism   in   his   ahoulder   aad    hia   mitral   volvea. 

Thesa  caeee  are  auggoetJTe  merely,  though  what  they  auggnai 
la  of  extreme  intcreflt :  but  Dr.  Oayford's  case,  ^iven  in  full  above, 
u  fir  more  Ihan  merely  sujjgertLlve  or  tb«oreti<ihlly  iutfl reciting,  fijr 
it  tells  UB  in  no  uutwrtain  lapguag«  that  extemiive  and  serioiu 
enlargement  of  gUnd?  id  gouty  aubjects  and  others  (I  think  many 
otbare)  mtiy,  oven  though  believed  to  be  lubercul^r,  be  cured  hy 
the  diet  treatment  of  uric  acid.  I  have  also  eeen  Bcvorol  oftaes 
of  enlarged  n^k  glanda  following  febrile  sore  throat,  in  which 
sulicyluteu  und  dlL^t  have  very  obviously  i]uick«iidd  the  disappear^ 
ance  of   the   glands, 

I  have  long  regarded  tt^nsiUitis  and  pharyngitis  as  rheumatic, 
and  have  oautionod  mo  there  and  o  the  re  oonoortiod  to  diminish 
meat  and  nut  o:S  t«aT  v^th  good  reGultA.  1  bav?  loag  regarded  all 
the  cbiflf  foroiH  of  anemia  na  reprGsetiting  the  ilJrect  <»ffeetfl  of 
ario  acid  on  the  blood,  and  we  now  beem  ta  be  oumiitg  in  sight 
o!  the  Tea!  coontution  betwetu  maliiiictH  leutocythwrnia,  enlargem^ut 
of  the  flplccn  and  of  other  glands  aa  well,  and  this  knowledge  may 
presently  give  ue  UB  mucifa  power  over  tbcfio  glaudaiar  enJargementa 
aa   we   already   have   over  the   blood, 

I  have  always  held  that  the  efiuet  producwl  hy  uiio  acid  will 
vary  in  diiTerent  iodi  vidua  la ;  aoma  will  have  great  ebanges  ia 
joint  etcuctUTi'*  and  flbrovtH  ibsue^?,  otUcrn  little ;  some  will  have 
great  enlafgemen*    of   ghiods   with    an   ftttack   of   tciwilJitia,   othen 
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little  or  it  quickJy  f^ovs  away;  but  theae  differences  do  not  euffice 
to  ahow  that  the  irritant  is  not  urio  acid,  and  when  the  irrita- 
tion is  promptly  put  no  eod  to  hy  flalicylEited  or  o  uric-acid-fTee 
diet,  that  ifl  fairly  saciafactory  evidence  that  it  ia  eo. 

Age  b  A  very  important  point,  becaiue  it  furnishes  probably 
the  chief  cousefi  of  the  differenoae  between  pout  and  rhuumatiam* 
and  I  have  :ilr(^ady  pointed  out  that  the  oondilroo  of  the  joints  \fi 
probably  veiy  di^rent  in  the  young  and  m  thfi  old, 

Sir  A.  Gtirrod  has  shown  that  tht;  tissues  of  jololf^  aro  not  only 
load  vascular,  but  ate  leas  alkaline  than  the  blothi  and  othi^r  tisauea, 
and  there  can^  I  think,  be  no  practical  doubt  that  aa  life  goes  oUt 
as  the  arteries  become  tortuoxis  and  degenerate^  and  aa  activity  of 
mind  and  body  lenjietw,  the  circulation  in  theae  joints  becomea  leaa 
nnd  less  veM  maintained,  and  tholr  allcalinity  is  not  only  con- 
tinually rmluoed.  but  ^jUyhtet  and  alightor  oausw  will  »uHioe  to 
render  tbcni  neutrul  or  even  acid,  and  it  ia  thb  aoquenac  of  events 
probably  more  than  any  other  whleh  produces  the  siiQ  and  pain- 
ful jointfl  BO  common  In  ths  aged,  even  where  no  iheumatoid 
changes   are   obvious,. 

So  that  while  the  jnintrt  of  the  young  Jire  both  more  alkalioe 
and  are  better  able  t\>  maintain  their  ftlkalinity,  this  may,  never- 
thcleaa,  be  overcome  by  a  great  aud  generol  foil  of  alkalinity, 
which  jiffcctri  many  joiatd  at  ooee.  and  is  due  to  o.  powerinl 
external   cauBe    jaeute   rheumatism). 

In  the  old,  on  ihe  other  hand,  the  joints  are  less  altaline,  and 
btve  also  dimiajshnl  jJiiwer  of  maint-aining  their  alkalinity  ^  bo  that 
comparatively  trivial  external  oauBes  (a  ahgbt  iaJLiry,  a  little  extra 
oKortion,  ooki,  &e.)  may  diminish  the  alkalinity  of  u  ^ivcn  joint, 
cspocially  those  of  the  handi^  and  feet  whore  the  ponph^al  eirt^ula- 
tioTi  is  feebh?!  and  gout  result*. 

Aod  it  18  extremely  probable  that  uric  acid  eolliemia  itsell  may 
b}'  obstfuelinp  the  vessels  render  the  circulation  in  the  estreniilies 
\g»5  active,  and  so  aid  in  diminishing  the  alkalinity  of  certain 
peripheral  joints,  in  which  the  orio  acid  from  the  blood  ia  eventu- 
ally  collected  and  d'jpositcd,  and  we  can  now  watch  it  doing  this 
in  the  skin. 

But  age  has  an  important  la^uence  on  another  faotar  of  una 
Htid  arthrititi.  namT^ly.  the  abaolut*  qnantity  of  unc  acid  that  is 
formed,  for  while  in  adulle  urea  ia  formed  in  about  the  proportion 
of  three  or  four  grains  per  pound  of  body  weight  per  day,  and 
uric  acid  in  its  nature!  rehtion  of  1 — 35  would  be  about  VJ  to 
^11   grs.  per  poimi)   j>er  day;   in   a  child  of  -'J   or   I  years  old   urea 
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wKtr  b«  ftB  muQ^  08  0  or  10  gra,  pc^r  pound,  and  uric  acid  '37  to 

'^  gre.  ppr  pound-  ■ 

A  ubiUi  OT  yumig  pereon  is  thus  by  n&ture  placed  much  in  lh€ 
pDHitioTi  i>t  4it  i^duLi  who  t*^t*  lfi.rgely  of  meAt,  The  daily  forma- 
tJOQ  nf  uric  aoid  in  Largo,  and  uric  acid  collvniui  and  the  Arthfitic 
ilritttkffii  *o  fjir  u  tliojr  depend  on  foTciation  for  supplies,  xrn 
MCmflMidinuly  c'eihIIv   produced   (sec  aUo   p,   247), 

h  JA  littk"  womUr  theo  thut  when  youoR  pereoas  who  h«vo 
niktumlk  thi^  ovUmslvv?  nitrog^notia  meUbolkm,  iocrea^je  it  hv 
eiilinx  L]trp<l^  of  Tiieat.  mpnt  extractB,  jquicr^  and  eaaf^Dce^.  t-he 
intrtidudluin  and  furnintiou  of  uric  acid  Aliniild  both  be  v&rr  greet. 
(UkI  the  ptrrwubilitius  oE  reaaiting  ruiacLief  coofiiderable.  and  that, 
na  poinUid  out  by  Bouchard  (prcvioua  TclcrcDw),  children  fed  on 
meat  and  (n(^at  cxtraoU  should  o[t«n  fluSer  from  |3[aatro-iQteetiiuii 
dorangomontA,  akin  diseasoa  (eeo  ehaptor  :t,  and  xij,  and  earl^ 
migniioH  (urio  aold  hcAdoch?),  and  that  rheumatism  and  its  masld 
aeriouj:^  mauift^Alatioiis  almulfl  cium^  Piuly.  t 

It  Bcema  to  mo  that  if  I  have  escaped  from  raigraina  (orvo  n^M 
heada<^hfl],  by  roduoiivg  the  introduction  oE  iirio  aoid^  it  is  no  vefj^ 
extraordinary  tiling  that  cbildron  whose  naturally  lari^o  nitrogocout ' 
mMAboliam  has  been  increoaed  by  inoTdinnto  indulgence  in  Tne&tj 
ahould  au0i!r  sRverely.  and  the  faots  ourry  thetr  own  moral.  I 

Age  hIho   inlluenoiTS   one  or   two   Tninor   pointn,   whic'h.   howi?vi7r, 
may  at   timea  have   ooDHidefable   power   in  ptcoipitating   rheumatio| 
(ario  ^id)  arthritia.  I 

0(10  of   theeo   in   tho   fact   oft^u  insiHtcd   upon   by   a  toacher   i^fl 
whom    1    have    ibo    moat .  kindly    recollections,    the    late    Profeaaof 
RoHcaton,    of    Oxford,   that    amall   animuls   have    necea^rily    much  j 
moro  surface  iil  proportion  U>  bulk  than  hirge  animals  :  lor  auHaoe 
ini^reoaes   ^i   the   stfuares,   but   bulk   LnercuAca   a&   the   cube«   of   tho 
dimeoaion^,     tleooe  csternal  infiuenoea,  such  u  wot  and  cold,  wiilj 
have   proportionally   much  groator  ofioota   on   &ma.]\    than    on    i^T^\ 
aninmU,  and   wat  and  cold,  aa  we  have  isen.   raise  the  flcidity   of' 
the  urine,  and  diminish   tliB  alk&liaity  of  thi^  blood  by  checking 
the   eKoretion    of   the   akin   (Garrod),   and   il    follows   that    nacs   of 
acidity   from  tUJa  cauac   will   bo  greater   LLnd   mure  ponciful  in  tlio J 
jOUQg  thait  in  the  old.  1 

Another  point  is  that  in  children  and  young  persons  (probably 
in  oori6Cf|Uencp  of  thoir  more  active  metabolism)  slight  dietvirbances 
wiU  produce  great  increase  of  temperature^  and  riao  of  temperaturu 
fl»  wp  have  swjG  (pp.  ?H)  and  -1-18),   rl»e  o!  acidity,   i.hc  two^ 
(tevi^r  aud  aciility)  being  probably  co-rcaultant^  oE  iucreawd 
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metabolism ;  while  the  eactraoTdiiiarily  rapid  dev^lopm^Dt  of  girla 
at  the  age  ol  thirteen  (fig.  S9)  may  qaite  account  for  their  liabihty 
to  auute  chcumntifsm  about  that  &ge.  oa  well  oa  to  cktoroala  and 
azUDmia  &  few  years  later. 

Yoimg  pcraoQfl  then  are,  horn  the  Action  of  natural  caiLsea,  often 
li&bk  to  have  Gonaidarable  uric  acid  collffimia,  and  v?)ioa4?ver  OKtemal 
cold  or  slight  febrile  disCuTbance  supervenes  u^x^n  this,  a  powerful 
risa  of  acidity  will  drive  the  uric  acid  out  of  the  blood  into  the 
jouiba  and  i^tbcr  tiAeuea.  for  these  tla^aea  no  doubt  share  largely 
in  any  general  fall  of  alkalinity, 

A  child  with  goQtro- intestinal  di^turbanoo  and  loee  of  appetite 
has  a  headache  and  slow  pulse,  the  ai^  of  urio  acid  collmmia. 
On  this  thftre  folEona  exposure  to  cold  and  wet,  a  sJtght  sore  tbroatj 
a  peridental  abscew;  or  other  cause  of  febrile  movement,  and  the 
resulting  fall  in  alkalinity  quickly  produces  a  multiple  arthtitia 
with  ondO'  or  pcfioarditiB,  and  i^bangcd  the  picture  to  that  of 
ocuto  rhc^nmotism. 

In  this  way  the  production  of  acute  rheumatism  may  be  com- 
pletely accounted  i(\T  by  the  a^ilion  of  cauflea  that  are  to  be  met 
with  evfiry  day,  and  the  wonder  Li  that  any  cbildrpn  shtrtild  i^capn 
an  attack,  but  it  ia  fortunately  necc^^ary  that  a  good  many  uauaes 
should  act  together,  and  this  can  only  eccasionally   lie  poseible. 

Thus  urio  adid  coilipmm  mtiana  a  large  excretion  of  urate,  and 
where  tins  has  gone  on  for  several  daya  the  amount  in  ciroulntion 
will  be  reduced.  Again,  gastro- intestinal  disturbance  means  dimin- 
ished mettibolisin  aud  lessened  formation  of  UTitl«^  so  that  unle«A 
eTctenml  oold  or  febrile  moroment  supervene  at  an  early  date  there 
will  not  be  cnouf^h  urate  to  produce  the  most  severe  eScicts  on 
the  hbrouB  fiBftues.  1  shaJ  now  ahortly  quotu  three  cjitics  which 
were  under  the  care  of  Dr.  Savill  at  the  Paddington  InJirmary,  Ih* 
notfS  of  which  he  bas  very  kindly  placed  at  my  disposal,  aa  they 
serve  to  illustrate  several  of  the  mo«t  important  point»  I  have 
mentioned. 

Oabk  I. — John  U.,  agod  69,  coachman.  Admitted  February, 
1966.  Rheumatism  and  gout  very  badly  for  years  in  kners  iind 
ankles.  First  severe  m  185,1,  in  right  hand,  then  in  feet,  aud  then 
general. 

Father  asthma  and  slight  rhiijmatiam,  died  at  8^  years  of  age. 

On  admission,   Fcbruar)%   166G  ; — 

UrifiQ   1018.     No  albumen. 

March,  188fi.  — Much  bettor,  gets  obout  fairly  wdl ;  is  taking 
cod-liver   oU. 
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April    1686,— L'rine    103U.     Cloud   of   albumen, 

Oc:i«hpr.    I88fi. — Left   liip    painlul,    *1    "m,    ahoitenjop    and   jwat 

disoTf^aQiEii-dr 

Nuveniber  .'WJ.  IP6<j- — Giddy  aud  headfiche  in  morniog  tww  or 
thrpo  davfl   npo  ;    helUr   now- 

December,  JSyti. — Much  pflin  in  bip.  Handa  show  marbwl 
rheumntf^id   chaDgi?   and   distortion   of   (ingsrs, 

1887. — Mimb  llie  aume,  giddy  on  exertion.  Pulse  ooniprmsnilr. 
art^nee   thick.     Urine    UK)6.     Truec   of   jtlLumcn. 

l&88.^MBny  jointa  a^ot«d:  m^kcd  rhcumcttoid  ohsuigra  in 
honds-    olbowp,    ^houMtts*    knpeHn    and    kit   hip, 

I8S1I. — Urini?  cocflmoDal  albumcD.  jointfl  Homewhat  reli«v^  b/ 
H>da   hoiths, 

18*MK — PrtiTif*  \iity  nitli  w4'Hthp-f,  Aittl  nre  worap  in  fwat  winrj. 
Oaa   vitlk   rtitk  the  aid  of  a  stitk. 

Aiiguet*  I8'.NJ, — Urine  1014,  Aibumen  J,  Anasuron  of  botli 
lega^  per.«ohiaT  on  right. 

November,  1890,— Pulse  lenaion  plus.  LTrine  1018,  Petechia 
oil  both  legs. 

January   G,   iSBl.^Urine  1012,     Albumen   Urgr  truce- 

January   •i'). — Diairhi^a   ancL   collapse.     Died   ^,\kt   |Mn. 

Po8t-fnorifm^ — Body  exceedingly  well  nouriahcd.  Kigot  mujkcd. 
Pct^chifB  on  lo(^  numerous. 

Heart.— ]"*  az.  Left  ventricle  lurge,  Valvea  normal  Athurom* 
of   abdomino.]   aorlu.     Arteries  ttjrtuuua   and   thick 

Lnitg§^ — Emphysema   and  .  congestion. 

Lvvr. — 40  ijt.     Uobuail  cirrhotic, 

Ktdnqfs.—2i  Of.  each.  The  right  containfi  ft  oyst  aa  I&rge  a3 
11  bf^n's  cgff-  Cortox  much  reduced.  Cspaulo  adherent,  aurL^iM 
granular. 

Sfirtn.—Tt  OK,,  capsule  thick. 

Juints. — Deposit  of  urate  uf  soda  in  cartilage  of  meLatHtsi^ 
tanal,  and  raetatarao-phnlaugefil  jointe  of  right  great  toOi 

We  may  sum  np  the  jjoiti-rHorlein  bv  eavmt?  gout  with  oiiti^o- 
eive  Thoumaloid  changea,  granular  kidneyaH  cirrhotic  Uvor,  hypei' 
irophinl   heart,  and  degenerate   vessels. 

Cask  U. — diarlotti"  W.,  Agtnl  iV2.  Uiuudri^Ji*.  Climual  pspwr  bi^ndiHl 
*'  ProgresfiivG   Chronic   Articular   Rheumatism.'* 

Father   died   at  70   of   rUBumatism, 

Mother  dii>d  at  (!8   of  aathrna. 

Patienr  bad  rheumatism  liral   tu  Utea,   Iben  in  ankles,  usd  thea 
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Admitted  July,  1888-  Ad  anemic  womBD,  with  eitlArgPinent 
of  aecond  phu.lMnge&l  jointe  affeGting  the  booe  ends.  MetAcar[JO- 
pliulaugeul  jumts  alaa  EnWg^.  Seme  tiltins  uf  fingtit^  \o  ulnar 
sid«. 

Left  kcce  much  cnlargi^d;  very  tender  oD  tho  innei  eidt* ; 
brawny  cedema  of  lower  part  o£  joint. 

Heart. — SyfltolJc  murmur  at  apex  and  left  baae,  PuIba  90. 
Artery  thick,   teoHC,   tortuous. 

August,  1868. — Pulae  tracing  to-dav  ehowft  a  Urge  first  wave 
higti  up, 

Utine,    Albumen  ^. 

Bullae  form  Lug  on  4nklefi, 

September,  188^.- — CougL  ^nd  dyapnn?n  increasing.  Died  on 
21at. 

Pout  morffWi^  September  22,  1888.-.-Body  «om?wiiBt  emaciated; 
rigur   abseuL 

Heart. — 18  j  oi.  Left  ventricle  hypertropbied.  Aortic  valvea 
incompetent,  with  thkt  attached  borders.  Mitral  valve  elighlly 
thick. 

Lungs. — Contain  infAfcte,  witb  genur^il  congestion  arul  o^dttma. 

Kidneya. — Numemus  cysta,  email,  hnrd,  granular.  Right  3  ok. 
Leit  4  oa. 

Liver. — 57  ojLh  nutmegn  with  fottv  degeneration. 

Joints. — Copiona  dcpoflit  of  urate  of  soda,  much  eronion  ol  carti- 
lage, tiHsuee  around  thickened  Eind  inliltrated  with  deposit, 

ThU,  theD,  is  a-Dothor  ease  of  gout  with  eit^nfiive  rhijumaioid 
changes  (diagnosed  duriag  life  as  '*  Progresaive  t'hronia  Artjcuiai 
Rheumatism  '^),  gramilar  kidneys,  but  to  thi«e  are  added  diAcaAe 
of  aortic  valves,  and  the  condition  of  the  lunga  and  liver  w^is  no 
doubt  aecondary   to  this, 

Cask  Til. —Mary  C\,  ag<^  (55.  Dreasmaker,  Admitted  January, 
18WL  Case  beaded  *'  PtogrMsive  Chronie  Articular  Rheumatiam," 
with  gouty  history. 

Father  delioate,  sulTered  frum  rheumEhtioe  in  early  life. 

Mother  and  one  aistec  died  of  diabrtea. 
'     (>nc  brother  haa  rheumatism. 

Outi  brother  has  gout. 

Patieni  bad  inflammation  of  the  kidneys  when  o  girl  and  in 
1885  an  ab^Hes*  on  the  facn,  which   diwhsTgetl  for  Thirt"»pu  months, 

Not«  X\t  vfty  iiL  which  all  those  distiases,  gout,  rheuniatiatn, 
diabetes  and  Briglit^ft  diaeaae^  come  tcgetb*r  in  t,   family. 

The  rheumatio£  oame  on   twenty-aevon  years  ago  when  she  was 
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^QB&»Dt,  nt»\  got  fiane  after  her  oi^aiinvuivnt.     FinL  catdo  id  lirr 

ankloA  Aod  fuut- 
jW       Did  not  tinnlly  give  up  work  till  eight  years  ^go, 
^1       Is  now  bbl«  to  get  about  on  cnitchE^s. 

^M        Frestfil  i^'Wifirtfi,— MetacHrpo-phalfliig*^!  joint*  seem   iDost  thirV' 
^^oned   Jknd  dialorted,   anrl   their   nn>Vi»itJ|inU   Ara   very   liniit^-     But 
ftll   the  jomtA,   ribowa^   kDcl^s.   aulclea   are   tbickeood   and   dulortcKL 
ftnd  more  of  leas  fixed.     Ankles  socm  to  te  completclj  90. 
HJpe  and  ahoulders  least  invo^ved. 
Spioe  mov(?m^atd  impaired, 

Skia  pale  find  smooth,  not.  gjo^j*.     No  lluid  in  nay  joint. 
Iffturlfi  fjouuds  aortnul  1>ut  fitebk. 
fjUugH  emphyttcma,  but  Datural   othcrwiBe. 
Uriaii  nfjriiiab 

March.  18t*0.— UoU  mere  Lclple«s» 
May,   layO,— Urine  pale,  cloudy,  acid,   1028_ 
AuKuat,  iSyu, — Lin.  t&rebin,  roiicvcfl  pjiin. 
December.   18M.— I.Sreat  pain  in  ri^ht  arm, 
Urino  \ii2^2. — Acid,  doudy.    No  albumen. 
March,    1931' — SuHcra   a   ^reat   deal   fiom   pains»   but   they 
IfSBencid  by  lio-  U*ri>bm, 

Mav  U\  l^fll.^Facc  pal«,  Va.m  b^wc^n  aboulden  And  aoroM 
abdomen.  Btojitbing  lubourt^i,  Brnnr^hitic  sounds^  frrmt  of  chwl. 
BronchJat  brpatbiug  uvf?r  right  uppi-r  lub^.  and  urtpilutiQa  oa 
boll  iid&a  ot  bjwk, 

Spuiam  thick/ purulfinl.,  not  rusty. 

Sliahtly  in^tlor  the  n^st  day  (Miiy  ^>),  but  there  is  bronchittl 
^rwWhiug  all  over  Uit  back  qow. 
Sbe  cUud  on  M*y  24, 

pttrf  fMttimj  May  26. — Pleurro,  a  lew  old  iidLwioiiH  both  aldee. 
ir^^_l2   OB,,   Bubatanoe    firm.    Aortic    cuap    o!    mitrul   vftlve 

fl^^y  tLiok. 

£,„^-Riyht.  ^3o;i, 
l^.^nh.  fatty,  401  '>^ 
j^  tA«  ^tnoli  gall  atottw  in  bladder. 

-j^^  — Bocb  1  OK.    Cortcjc  a  UtUe  dimiiUBbed,    Capsule  pevlod 
'\     ioaviug  ft  aorai-wlat  rougbeutd  surface^ 

;  . \^{^  g^jt  toe.    Caitihijic  eroded.    Cancolloua  tisaue  ex- 

depoiit.     Liolt   knee    aLmil^r  dhangu.      Ko  urataa. 
d  j^>iiit  of  rigbt  iodex  Bnger 


Lidt»  2JJ  oz.    Coafiidorable  oooaobdaliou. 


in  flnme  oondidon 


■*  ^™        ^T«  "itnii^ivfi  rhriiniaU>id  ohaugee  alTucting  tbe  »amt> 
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joiaU  in  thn  A&me  way  aa  in  the  previooA  caaes  where  main!  were 

found,  but  there  are  no  iiratea.  Kidneys  slight  Rbious  chaogte. 
Hi^rt  not  markedly  bv^ertrophied-     Death  from  paeunionia. 

Hei&,  then,  vfv  have  Itroe  most  inti?roetiiig  casesT  all  diagnosed 
daring  life  ah  chrome  rheumatoid  arthritis  or  progressive  {^hronii^ 
articular  rheiimatiflrri,  Tti  twu  i^f  them  urates  are  found  in  the 
jointa  after  deatL,    In  the  third  none. 

Now.  acoording  to  ordinary  pathological  nomenclature,  tho  firat 
two  caaea  would  ba  catbd  gout,  and  the  third  rheamatoid  arthritia, 
bat  dum^  life  they  viere  itidiatinguishable.  Tbera  h  th«n  aome 
confusion  of  ideas  between  clinieal  medicine  and  pathology. 

r  think,  hciwever,  that,  my  knowledge  of  the  soltibility  uf  urie 
hitd   enablo^   me  to  eleax  up  the  matter. 

From  my  point  of  view  the  joiut  changes  in  all  three  cas^i^ 
were  tbo  work  of  uric  acid,  but  in  one  of  the  oasea  after  it  had 
set  up  the  mischief  wbicU  ended  in  the  more  or  leas  complete 
destruction  of  joints,  it  was  got  into  solution  and  paaaed  in  the 
urine,  bo  that  at  the:  }>osi  morleffi  none  waa  loft  in  the  jointJii  in  the 
other  cast'B,  no  doubt,  a  good  deal  of  urate  bad  been  poaaed  in  the 
urine,  and  if  the  paticDte  hod  iivcd  a  little  longer  none  would 
have  been  found  in  their  joints  cithern  and  all  three  oaaes  would 
have  be&n  called  rheumatoid,   which  h  absurd. 

It  will  be  observed  that  the  ease  in  which  there  were  no  urates 
differed  from  the  others  chiefly  in  this,  Lliat  alie  was  jnuuh  mori^ 
crippled  by  her  diseaee  than  they  were.  We  are  t<jld  that  she  had 
done  no  work  for  eight  years  before  admisBion,  and  when  m  the 
infirmary  for  the  last  ye^r  or  eighteen  mouths  of  her  hfc  her  joints 
were  so  stifT  and  fixed  that  she  waa  pructically  bedridden. 

Now  the  effect  of  this  helpless  condition  would  be  to  diminii^h 
metabollam.  Urea  and  acidity  of  urine  would  ateadily  fall,  the 
alkalinity  of  the  blood,  and  therefore  ita  aolTent  powor  ovet  uric 
acid»  would  incrEioae,  and  it  would  become  more  watery  and  poor 
in  ealta  (conditions  discuasod  in  the  previous  chapter)  and  execas 
of  urio  acid  would  be  excreted  bo  long  a«  there  va«  any  in  the 
body  to  be  got  into  solution.  The  liver  and  spWn  would  first  bt* 
cWreili  and  th(?D  K^adually  during  weeks  uud  monthly  the  urates 
jn  the  joJnte  would  also  be  got  into  solution  and  paeaed  out  in 
the  urine. 

And  excessive  excretion  of  uric  ooid  woe  no  doubt  oecurriniz 
in  tho  other  cases  also,  a?  melabolism  was  probably  low  in  a\\  - 
but  in  Ujeae  casoa  the  plus  excretion  liud  beeri  less  marked  or 
Ictia  coDtinuouB,  and  some  urate  was  left  undisaolTcd  at  the  time 
of  doatb< 
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It  will  Uo  aatu  that  Com  [.  had  well-markod  graouW  kirlnvys^ 
4iid  yti  tho  ^Mcific  gravity  of  the  urine  wac^  on  aotne  oDcuious. 
aa  liigh  ftS  1018  DP  1020.  1  have  Tefy  linle  doubt  that  od  thn* 
cKKiMions  he  tfa«  exf^n^tin^  ^n  exce.8H  of  uric  ^icld^  which  niMd 
the  bprciHo  gravity  of  hia  uripe  in  s[nte  at  his  liaviag  gntnuUi 
hidnoya. 

I  vill  jUAt  metiou  a  code  I  wtu«  fortunate  enough  to  see  in  tti< 
fK>«f  MOf/rm  room  at  St.  BiLnholomow's.  It  was  that  of  :%  m^u 
a^od  Ai.  who  hful  Giteusivp  joint- troublps  with  ^arrulnr  Iddnpvs, 
tfudo-  and  (wn carditis.  OF  hi»  jointH,  Home  liad  urate  und  athen 
nunc  ,  thua  thvrt  were  rheumatoid  chaiigea  in  hotL  knefvt  itnil  hoth 
elbows,  the  rig;ht  unklc,  and  the  right  great  tor,  uad  there  wnrt: 
uTAtos  m  both  elbovru,  the  left  knee,  and  the  ri^ht  grcftt  tor^  Sif 
D)^o  D(iL*bworih,  who  wna  looking  at  the  po^t  moricm,  said  thai 
seen  npart  these  joints  might  be  exiled  gouty,  and  ihoae  rhi*a> 
mutoid- 

Thiw  miin  olso  hod  grnnular  kidni^ys.  and  if  I  may  truaf  my 
memory  this  h»d  not  been  di^gnoecd  during  hfe  because  xhf 
apeoilie  f^avitj  qI  the  urine  was  too  high  ;  doubtless  thia  w&s  due 
to  an  oxce&^Ivo  excretion  of  urates,  lA'hich  would  have  been  found 
if  tho  uriuG  hjid  heen  examined. 

The  amount  of  urate  was  probably  from  the  action  nf  various 
oaiiBea,  not  cxiLOtly  the  same  in  any  oF  ihe  joints  to  start  with,  aiul 
vrben  the  incrc^acd  alkalinitT  and  wati?rj-  condition  of  the  blood 
bc^i;  to  act  and  remove  urftte  equally  from  nil,  thn  result  «■« 
that  somp  w'ere  cleared  before  olhers,  for  if  equals  he  t^vken  From 
unequals,  the  remainders  Are  unequal;  henee  ^om^  joints  ectpTikineJ 
a  little  urate,  others  aano. 

"  According  to  Trouoaeiiii  und  Hemak.  in  wumea  ths  diat-ase 
I/hcomutoid  arthriival  ia  often  pri'Oi>deJ  by  megrim/'  i\e,,  by 
pFiroxystn^t]  «<c<LeSfl  of  uric  acid  in  the  blood  (Latham,  Laned, 
lyoi,  vol,  i,.  p.  l+r»*>),  a  very  interefitlTig  record,  na  otherv  have 
pointwl  out  :i  flimilnr  relatiun  between  rheumatic  Fevar  and  migmint. 

We  thus  «ee  that  the  **  intimate  relaiioualup  of  rbeumatiam  anJ 
gout^^  is  not  a  suppw^ition  but  a  Fact,  and  a  fact  foundi^d  upon 
community  of  eauaatlon  ;  that  eome  very  simple  Facta  with  re(^v^l 
to  the  flolubility  of  nric  acid  will  enable  ua  to  explain  all  ih** 
phenomena  and  ttympioms  of  both  diBeasea ;  and  katly,  that  the 
failure  to  find  urates  in  the  joints  after  death  i*  nu  proof  that 
they  havi?  not  been  thcre^  and  produced  or  aaaisted  in  producing 
the  leMons   of  curtilage  and   libroue  rntructures  vrhich   are  found. 

With  n^gfird  lo   the  causation  of  joint  changes   it  le  interi^ating 
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to  note  thctt  M,  Potaia  saye  {Sem.  Med.,  Dec.  18,  WM),  that  the 
deformity  in  arthritiB  ia  dao  to  iosa  of  muscle  poorer,  vhicli  again 
is  doe  to  atropUy  of  mueclo,  and  thfit  aimilar  chAngea  are  found  in 
traumatic  ^Tthiitis. 

We  QDW  know  a  giiod  deul  about  the  cnuseti  that  affect  the 
solubility  of  uriu  acid  io  the  blood  and  their  mode  of  action;  wc 
know  also  aomathing  of  ita  relation  to  Cho  joiuta,  hbroua  tiasuL^e, 
and  orgaua  of  the  body  ;  we  know  that  a  brge  number  of  draga 
which  interfere  with  the  solubihty  of  uric  acid  in  The  blood  appear 
tu  precipitate  more  or  leaa  irritAtion  of  fibrous  tiaauea  and  joints  ; 
and  we  also  know  thut  evcrjthlng  which  \re  used  erapirioiOlj  in  the 
treatment  of  acute  theumatism — alkahta,  colchicum,  hot  baths  and 
blankets  and  sahcylates — bava  this  one  effect  common  to  them  all, 
that  they  iacreaae  thij  solubihty  of   uric   aoid   in   Che  blood. 

So  Long  BB  w^  persist  in  believing  that  ifteumatism  is  due  tc 
aome  unknown  [?ause,  miasm  or  microbe,  we  &hall  contmue  to  say 
tliat  the  patient  had  an  attack  or  a  relapse  with  f^ndoc^djlia, 
wfiich  resulted  io  aorlous  heart  loaion  and  t\  crippled  tife,  and  ahall 
regard  these  things  as  inevitable,  much  as  do  the  jury  who  bring 
in  a   verdict   of   "death  by   the   visitation   of  God/' 

But  once  we  realise  that  these  diseases  depend  Holely  upon  the 
quantity  and  aolubiltty  of  uric  acid  in  the  bloody  and  thai,  ttB  1 
hava  further  pointed  out,  the  quantity  of  uric  ap'd  in  the  blo<Hl 
and  tte  solubility  in  that  tluid  are  absolutely  and  completely  within 
our  oontrol,  we  sball  pass  at  one  b<]und  from  the  unknown  to  the 
well  known,  ehall  see  that  these  deadly  diseased  are  not  the  result 
of  unpruveii table  caueea,  but  of  our  own  dietetic  follit:'^  ;  and  ihat 
oui  children  need  uot  ba  crippled  or  deoimated  b^  them,  if  vre 
nllow  thorn  to  live  according  to  their  own  inohnationii  on  milk, 
hread  and  gardtin  produce,  and  abstain  from  forcing  down  un- 
wiUiog  throat«  the  stimulating  but  deadly  produt-Ts  uf  animal 
metabolism  flnd  the  ecjually  poisonous  and  f^timulating  vegetable 
alkaloids. 

For  Mme  years  past  I  have  been  in  the  habit  of  aeking  all 
rheumatic  children  I  have  Been  thia  question :  If  1  ollerrd  you  a 
plate  of  fruit  and  a  plate  of  mont^  which  would  you  take  T  I 
have   oe^or  aeon   a   chiki   who   would   have   Taken   che   meal. 

I  liave  already  referred  to  the  well-known  caaea  of  Sir  W. 
Foster,  who,  with  the  object  of  diiniuidhing  the  amount  of  sugar, 
odmLnistcred  lactic  acid  to  two  puticnta  eufTerin^;  from  diabetes, 
with  the  result  of  producing  severe  arthritic  reaembling  ooiite  rheii- 
matiam,  and  in  one  of  the  cases  six  attacks  were  produced  by 
repented   adminrstratioD   of   the  ecid. 
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I  Imrt  erctTRMPn  to  bcfirrc  tlwt  urv  wd  ifast  b  &beofbrd 
*«d  ttflerlA  the  ifttfiwrir  ti  tbe  bitoi  «3  pndnec  stmibr  pSmIb  ii 
H  m  i|rv«tt  at  a  time  wham  tfccfv  ■  ab  «sciV  of  «bc  acid  ia  tir 
blood,  and  tW  oahr  poiat  ^hattt  ^"br^  caMS  ii  tkat  dwj-  rtfv 
irvHjumtl^  hav^  «■  ^cccb  at  «nc  add  ia  ihm  hkaod  and  Um 
d«f«clive  fiafiffluj  ndax  aad  1^  U^  Uaod  pmamu  it  pRMfvoa* 
u  1  LaY«  poiatod  oot  ia  cbapliv  nT»  mad  aol  oalr  acida,  tm 
aoy  <lrvf  (&nd  then  are  maaj  of  tkea)  tkat  iateritPCT  vitb  ibc 
HilDbljty  «f  anc  add  ia  tfcc  b4aad  v3  do  tbe  aaaie  tlitof. 

Hir  T,  Laodtr  Bnaloa  ^Mafci*  of  caaes  ia  vUdi  both  riwu- 
maticm  and  emiurafditts  bave  beia  [aodnrvd  bj  iiqactiiig  adds 
Into  tba  1>Ukm1.  aod  1m  aleo  aMntJcaa  an  iastancr  in  vbjcb  drinldnf 
Mm  f«d  vitM  of  8outh«ni  Europe  appfarod  to  kr<p  ap  a  lumbago 
trotn  whiok  b«  iraa  aofictnife  and  Ihat  it  bad  ofUa  aeUd  simiUrk 
in  J>tbi*r  oaam.  With  regand  to  efidocarditk,  be  raJvn  to  a  tbrw 
ioT  Lb«  degree  of  M.D-  td  tb«  Ubrvew^  of  Edtabnrgb,  pwiamtgd 
hy  Mr.  3.  A,  HacDougall  in  lSti5»  and  sajs  that  he  was  able.  Iit 
injacting  phovpboric  acid  mto  tb^  blood,  *'  to  produce  uodoubtfld 
»tld«iice  of  eadocardittB." 

C'oiTiitiK  a  l^w  ytAn  after  th«»e  n?  marks  of  t^  T,  I^ud^i 
llrunton'*  wpr«  taadnj  the  following  case  t;taftl«d  me  very  gn^Uv 
uml  mndff  me  fear  that  I  bad  inadvertently  caused  both  rbauma- 
tlim  nrul  MirlcHrttfdifia. 

M.  J^-  nK*^  ^).  wa«  Doff^rmg  from  ptthiaib  of  the  left  apex, 
nith  M>ino  tttherculons  troublre  aUo  at  the  left  baac.  In  March. 
\^i.  hi?  hatl  »omrr  freeh  BiEpis  of  consolidalion  at  the  Itft  haAe, 
with  n  I^mpi^rtiure  of  10^^.  After  a  tew  days  in  bed  the  ttsm- 
parttLira  began  to  coroe  dowly  down,  and  on  March  9,  aa 
a*ippliti>!  wAf(  hail  and  he  Vitis  A  good  denl  pulled  down  by  night 
IVriiala,  1  ^uvi<  u  miJituTf?  contB-iniitg  fiome  uitro-faydroehloTic  acid 
lid  ft  1«W  luininu  of  liq,  atrychmooe.  On  Han;h  10  he  complained 
til  iiolii  <ind  tomli^meBB  about  the  left  shooldejjoint,  inoreaced  by 
lUiVv^Mtr^rd  of  Ihc  limb;  the  It'inpetHtiirG  bud  n£ei]  very  decidedly, 
41^  iili  listening  ever  the  apex  of  the  heart  I  was  borrififtd  to 
■  tlUlinrl  systolic  murmur  which  I  had  nor  noticed  before.  I 
QML^*  Hli»p|i('ii  Hlo  mixture  and  gave  salicyloti;  of  dodo  In  ita 
alul  "H  Mftreh  J I  the  tomperatnre  was  lower  aud  the  pain 
^1^  •bii»ld<'r  had  pine;  but  thn  ayetohc  murmur  remained,  and 
<^g«^  \  «iw  him  from  time  to  time  for  clx  mozitha  after  this,  it 
^iilvtHly   diHnjiprjLtnh     f    Imve   no   doubt  whatever  that   f 
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thuB  caused   aomi?   arthritis,   and   I   fear   oho   some   cndocarditia    as 

Since  thia  I  have  several  tivam  Been  juat  3uch  ao  flrtbrilia  of  n 
neighbouriDg  joint  (the  tihoulder)  supeirvene  on  a  gout  of  the  re- 
apiratory  fibroua  liaftups,  such  as  ifl  deaoribod  in  fig.  74  ;  and  that 
otbow  have  recordpd  similar  espcnencca  is  flhoATQ  in  chapter  ix,. 
pp.  4^-l'!I6 ;  and  saoh.  a  mctautasLs  \a  oEtcn  a  good  si^^  for  aa 
the  arthritis  ^ts  worse  the  imtation  of  tho  much  more  important 
re*ipiiatoi7  tisflues  will   diminisli. 

J.  B-,  agnd  7.  suffering  from  chorea,  was  admitted  under  my 
care  at  the  Royal  Hospital  for  Children  and  Women,  on  October 
2U.  1804,  The  temperature  on  admission  wqb  Ctl-6°,  tho  puise  80 
to  iiO.  1  examined  tho  heart,  and.  finding  no  murmura,  pat  her 
on  a  mixture  containing  illiv.  of  liq,  ursenioalw  to  be  taken  three 
times  fl  day.  On  Oitober  .10  the  temperature  vm  nearly  normal, 
□n  October  31  it  rose  to  \(ity  in  the  evi"nlng»  on  NDvember  1  to 
100-6'',  and  November  2  to  lOO'i''  in  the  evening.  It  then  kept 
botwecn  01)"  and  100°,  but  on  November  B  the  pulac  had  risen 
to  110  and  above,  ond  it  remained  quick  for  some  time  after  this; 
the  large  doa^  of  arsenic  was  left  off.  On  November  7  the  highest 
ti^mpersture  was  M?»'ft,  and  liqunr  nrHPni(!ftlw  iT]i'i-  w^h-s  given  three 
times  a  day.  On  November  8  the  highest  temperature  vras  ['^rt", 
on  November  y,  986°,  From  this  the  temperature  remained  ju6t 
about  00'^  until  November  21.  when  the  arsenic  woe  left  off  alto- 
gether. On  November  T2  a  weli-marked  poat-syHtolic  murmu  was 
observed  at  the  apex.  From  tbts  onward  the  temperature  kept 
about  IID'^»  rising  to  100"  on  December  14,  and  laX^^  on  December 
16h  By  thia  time  the  chorea,  which  had  improved  markedly  on 
the  large  tlofic  of  arsenic  given  at  lirat  and  more  alowly  ofterwardfl, 
was  quite  gone.  Ahe  was  allowed  to  got  up,  and  on  December  27 
she  went  home,  the  murmur  at  the  apex  of  the  heatt  remaining 
well  marked   (o  the  laat. 

With  regard  to  the  onset  of  this  murmur,  1  should  sixy  that 
Dr.  Huntley,  our  very  able  resident  medical  of^cer,  heUeved  that 
there  woe  a  very  alight  systolic  murmur  at  the  apex  from  the 
hist ;  but  thai  it  became  more  marked  while  under  obeervatioo. 
Tt  la  quite  certain,  however,  th&t  I  heard  no  murmur  on  admis- 
Bion,  for  my  ruli*  is  not  to  give  areenir.  and  certainly  not  the 
targe  doae  I  gave  In  thid  i-n6v.  if  there  ie  any  sign  of  endocarditis 
(acQ  remarks  on  The  Causation  of  Chorea,  farther  on). 

The   fairly   marked   rise   of   temperature   under  the   atsenic,   and 
its  fall  later  on  when   it  was  redurc-d  and  left  oS>  point,   I   think, 
50 
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to  Bome  iiLflammAtory  t.ro(jb)«  in  th&  body,  uad  thett*  was  nu  itvi' 
iJBiice  cf  uiiy  Hict^pt  In  th<!  he&rt ;  and  tliim  llie  very  marked  livf 
in  the  poise  rate  About  Novembar  G  may,  1  tbiflki  he  t^kea  ^ 
pointing  to  aomc  boah  hefiit  trouble  1  nuy  aay  that  my  re 
a«archvs  show  tbat  arsenic,  ao  long  as  it  iIobs  not  upeet  digoelioD, 
cauBCti  a  diminiyhed  «:t<iretioti  of  uric  Acid  in  the  urine ;  tt  viQ 
therefore  cleftf  it  uut  of  tbe  blood,  and  tend  to  drive  it  into  xhr 
fibrous  tisauu. 

A.  S.)  oged  7,  was  admitted  under  snj  o&re  at  the  Metropolitan 
Hoapital.  on  February  12,  ]6'^i3,  euifcrtog  from  broncho -pneumoDiA) 
coming  on  pretty  suddenly,  with  headache  and  shiverini;,  Th? 
temporature  on  admifiaion  was  104°,  but  it  at  once  began  to  slop* 
dowuwtirds,  touching  uormai  on  the  evening  of  February  IH.  On 
FebiUBiy    17    it    rose    sliglitly    above    100°    Jn    the    aflBmoon    ami 
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avotiing,  but  from  that  up  to  February  20  it  Ir^pt  between  nonuHl 
lind  100°.  On  admlBt^ion  dyspDma  was  the  most,  obvious  aign,  aud 
[wrcuBfiion  was  altered  over  several  pHjrticju*  of  the  left  Uing^  but  a 
fpw  days  Utor  there  were  moro  obvioua  eigns  of  consoUdntJoa  at 
both  haaeB  (was  thie  a  gouty  or  rheumatic  inflammation  of  tho 
roflpiratory  fibrous  ti^una  causing  bronc bo- pneumonia  ?  and  voa  th* 
aubsec^uent  endocarditis  a  mere  spreading  of  this  troublfl  t  S## 
cfiaptdT i*,),  TlierB  waa  no  murmur  over  the  hi*ttrt  and  no  inf^«a«p 
of  dulneea.  On  February  20,  after  the  temperature  had  btfen  ni 
Wy  or  below  it  for  four  daya.  a  ayatoiic  inumiur  vrns  notierd  at 
thi3  apt'x  of  the  heart,  nod  the  curdiaa  iulneaa  was  also  found  to 
be  a  little  increflsed  to  the  right,     Th?  tJ!mperntur<*  now  continued 


BBBUKATISM    AND    MOBfiUB    OOBDIS 


787 


for  aome  time  between  ItS'  and  iiJif  ;  on  Ff-bruary  28  it  bec&me 
subtioriDBl,  making,  however,  daily  itKCuraioiu  from  Oti^  to  93°. 
Un  Mafoh  6  it  became  more  steady  and  kept  nearer  the  Donnal, 
but  occasionally  ran  up  to  100".  On  March  t^  tho  fiystolic  murmur 
uas  Blill  heurd  at  the  apex,  and  reduplication  of  tie  second  sound 
nt  the  left  hitse.  On  Mjirt^b  13  I  gave,  ihre^  tlniea  n.  day,  a 
oaixture  containing  tincture  of  digitalis  niiis?,  dilute  FuJpliuHt:  attid 
niv.,  und  acme  glycerine.  I  gave  thia  becausi?  t  was  not  wiy 
certain  whether  the  slightly  raised  temperntuic  and  tho  apex 
muimur  meant  endocarditiB  or  not;  and,  on  the  other  handf  if  the 
murmur  vaa  merely  due  to  dilatation,  The  digitally  might  be  of 
Bome  iiae.  As  th^^rii  wne  soint  doubt,  hownver,  I  l^old  the  houae. 
phy^jciaa  to  atop  the  druga  fkt  once  if  the  temperature  ro»e.  Fig. 
69  ehowa  the  electa  produced,  and  in  it  we  aee  that  on  Match  12 
the  tcmpora^ore  ran  from  normal  in  the  morning  to  ^16-8°  in  the 
evening. 

On  the  Ittth  the  miat.  digi talis  acidn  vba  givon,  and  th9 
eveniag  temperiiture  rose  t^i  990'^,  on  this  14th  U>  lOQr'.  and  oa  the 
15th  to  luO-i^  and  on  the  Hith  and  17th  it  touched  101°  three 
timos^  aod  noa  never  below  100°- 

On  the  18th  th«  mixture  waa  left  off.  and  thouf^h  the  tempern- 
ture  again  roBo  to  loT  that  night,  it  was  only  &7*  nest  morning, 
and  during  the  foUoi^-ing  days  never  quite  reaehed  100*',  The 
cause  bting  removed  th>?  cfTect  began  to  dimiolah  and  disappear; 
but  to  aid  and  quicken  it«  disappearance  eome  salicylate  waa  given 
on  the  ^Oth,  and  on  the  ^'2tid  and  23rd  the  temperature  began  a 
EuTther  ateady  fall. 

Hprr?.  juBt  aft  (n  I)r.  Watson's  case  of  gout  previoiiaty  men- 
tiuned,  we  got  the  lovrest  subnormal  temperature,  and  no  doubt 
the  slcwest  capillary  reflux  and  the  largest  number  of  granules  on 
th^  tirat   morning  on  ^hcylatoB. 

If  there  had  been  any  arthritiit  I  should  have  said  the  tompera- 
lure  waa  due  to  thai,  for  it  roee  on  the  administration  of  drugs 
which  would  have  made  arthritis  worai^f  it  fell  when  fhe**e  drngji 
were  left  oil,  and  went  down  still  further  when  nalicylatea  werp 
given.  There  wue,  however,  no  «igc  of  arthhtiB,  but  there  vert 
fligos  of  its  oeareat  rolatton — endocarditia.  The  syatoUo  murmur 
remrLiriii,  und  if  anyfhinfj  is  now  more  distinct  time  h^fure,  ami 
enn  be  heard  ouIwotJa  id  the  aiiilla-  The  rent  ol  the  history  is 
uneventful ;  the  tomperaiure  duriug  April  and  up  to  hid  diatiharge 
on  May  8  kept  between  '.*8°  and  100°.  The  aystolifi  murmur 
continued,  and  on  Apnl  ;t  tht.*  whole  of  thv  firet  dound  wae  re- 
placed by  a  murmur. 
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1  have  very  little  doubt  tb&t  vo  had  hero  to  deal  with  afi 
vndocorditis  |>oeBibl7  originntmg,  iib  I  have  etiggeated,  in  the  ffptx 
fitrnin  which  lalUog  tenipprAlur«  and  iU  consequent  rising  blood 
prL'ssurt?  put:  upon  the  valves  of  the  left  ^ide  of  the  beart  (post- 
fp.brilr  uric  acid  r.ollwmiJi  nhont  Fphruary  Ifi  nnd  17).  or  ms  abtiyr 
euggrst.ed,  part  of  aq  inflammatloa  oI  fibrous  tisniies  wLicb  wsa  ijur 
to  Eirivtfji  from  (he  Jirst.  That  this  i^cnt  emculderin^  ou  for  some 
limf^p  and  ace o untied  fot  i]iv  irrc^iW  tompcrnturo  which  follo^red 
coDvaleac^naej  and  Uigd  b1az«d  up  ngaltt  eit  once  on  the  iicid  and 
digitalis  mixture,  for  th«  digitalis  not  only  put  t^rtrH  prefiBure  and 
atraia  on  the  valv^  ot  the  left  side,  but  the  sulphuric  acid  verjr 
probably   precipitated   sorac   Ireah    urate   upon   them. 

The  temperature  foil  at  oooe  when  the*e  dnigfl  were  left  off, 
and  became  Etill  more  steady  wheD  enlieylatea  wnre  given,  but  the 
\tH:a\  irritation  went  on  fltnonldering  af  before,  thoogh  before  hp 
went  out  his  tfimperatore  liad  been  practically  noraial  on  serrral 
occftsiona  for  a  few  daye. 

This  chronic  irrjtation  of  fibrous  tieeaee  with  little  or  no  fever 
(I  may  remark  iik  paBsing)  is  exactly  the  condition  in  which  sali- 
eylateB  will  not  completely  cure  ;  but  in  which  a  uric-acid-free  diet 
may  be  espected  in  the  eourse  of  a  h\\  mouth??  to  eompletelv 
uxtingujeh  the  t^moulderiDfj;  diaeaae,  a  diBeasc  which  under  ordinary 
diet  is  praclicallj  eertain  to  go  on  for  years  with  alowly  Increas- 
ing IcaioDa  till  death  ends  the  eccnc-  Indcc^d,  it  nauat  be  evident 
that  while  urates  and  xaothmea  are  being  constantly  poured  in  day 
afl«r  day  in  the  food,  neither  salicylates  nor  anything  elsv  cac 
keep  the  tiesues  eoiiipletflly  cleftT  of  them. 

If  anyone  were  to  aay  to  mt  thia  waa  rheumatic  cndocnrditu^ 
due  to  a  microbe,  I  shoidd  only  require  to  ask  hira  out  creation, 
vii,.  Hov?  then  did  the  digitalis  itnd  Rulpburie  acid  affect  the 
microbe  and  cnuee  the  rise  of  temperature  1  or  how  was  it  thfit 
rhe  ammonia  of  the  ancients  did  not  overcome  the  microbe,  while 
their  potash  and  coda  did  1  The  uoduer  to  the  one  quefition  a 
the  answer  to  the  other ;  all  the  drugs  iDcnlioned  acted  on  the 
fiolubdity  of  Utie  acid^  and  the  microbe^  if  present,  waa  of  no 
Goasequence- 

For  comparison  with  fig.  lilt  I  will  now  gi^e  fig.  70.  the  tern- 
poratura  chart  of  a  patient,  Amelia  M.  J.,  aged  St.  admitted  under 
my  raie  into  the  tioyat  Tloapltal  for  Children  ctnd  ^'onicn  in 
Mnrch,  m^l. 

Her  hieitory  showed  thot  Eiho  had  bad  diphtbi^rii;  badly  in  ISl^ 
and  rheumatic  fever  in  Novombor,  lfi%,  being  dorion^ly  ill  and  in 
bad  health  ever  sim^e. 
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Rxaminalion  of  her  che^t  i^howed  Qbviuua  bypertrnphy  nnd  dilu- 
tutioD  of  the  heart,  with  welI<m&rkeJ  evideni^i?  of  iniLral  duvBase 
aod  some  doubtiiil  evidence  of  trouble  u(  the  aoMio  oriiice  bUo. 

Her  tomperflture  on  admifigioa  nae  97ft^  aud  her  piibc  IM, 
decidedly  irregular  both  in  time  and  force, 

Ae  tbe  temperature  remaiaed  AubQomiJLl  on  thp  dtiy  of  idmis' 
aion  aod  du  (.he  follGwitkg  da^,  1  vt-nturt^l,  an  March  29.  ti>  givrs 
her  some  nnx  vomioa  and  digltshB,  for  which  there  were  all  the 
Udual  indications,  these  being  added  to  the  miat.  forri  ct  dm.  cit. 
of  the  hospitals 

We  had  then,  in  this  mixture  three  drugs  which  would  tend  Co 
retain   uric  acid   in   the   tisswe**   and   make   upthritis   wnrqe,   namely, 


¥ 


Fig.  to. — TAairfaATuaa  Chart  of  TimviiAViu  EjULJOCiauiriE,  AnfiJiBtft  C&ax- 


the  iron,  the  ammonium,  and  the  dux  vomica  ;  iind  the  digitalia 
would  probably  raise  the  blood  pressure  and  put  8Gme  little  extra 
strain  and  t^jnainn  on  the  valve  Btructures  of  the  l^ft  aide. 

But  there  wfta  no  dgn  of  endocarditis,  for  the  temperature  vraa 
SLbuormfll  and  tbe  pulse  was  quiok,  and  gave  all  aigna  of  hnart 
Jallure  ;  aod  though  the  rbeumatic  hiatopy  waa  recent,  the  tirea  of 
inftammation  seemed  to  have  ignite  died  out. 

It  was.  therefore,  a  BUiprSae  to  m<*  to  find  that,  on  the  evening 
of  Miirch  hIO  tiio  temperature  rose  Lo  i>3"d^,  and  oii  the  evening  of 
the  ;ilst  to  UO-fi",  Atitordingly,  on  April  1  I  atopped  the  miflt.  o* 
M&roh  29  and  gave  aalioylat*»  ijvcry  six  Loure- 
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The  ttitaperature  roae  tliat  eveumg  to  I00'4°,  na  the  c»Uojbl« 
had  not  had  timo  to  come  into  notion,  but  foil  it«xt  mor&ifig  to 
JT'l^,  and  never  rodo  again  above  mjrmah 

I  hAv«  here  agaiQ  no  doubt  whatever  that  the  drugs  given 
relighted  a  sinoulcleTing  rheumrtliam  of  thif  heart,  vb1vp»,  j*n  ea- 
docarditia  which,  owing  tti  ihe  serious  valvs  lesions  and  the  de- 
proflflicn  produtod  by  very  defective  circulatioa,  had  pr^vioualy 
^ven  but  littJc  tiga  in  the  t«mperatuTo  chart. 

TiieBo  figures  aeem  to  me  to  apeak  for  themflelvea,  and  to  demon- 
atrat*  the  caiinfltioti  of  a  relapse  of  endocardTtifi  by  drugs  which 
clear  the  blood  of  uric  aeid  ut  the  ^ame  timp  that  tbey  put  preanire 
a,fu\  fttrain  on  the  fibrous  tiaauoa  ii*Tolved, 

And  1  flkould  take  this  view  of  the  matter  even  ii  I  did  not 
uLre&dy  hnow  that  1  oau  produot'  at  Haj  timo  a  relapse  of  arthriHa 
IQ  flnyoQo  who  has  previously  aufiered  from  it  with  th«ee  aame 
drtiph  or  with  othors  wbinb  act  in  the  samp  way. 

Whiltt  ajjenliitig  at  thsae  cnw-s  I  will  jiiflt  mention  the  sugges- 
tion vl  my  frit^nd,  Dr.  Theodore  Fiaher,  in  a  most  interesting 
article  (Laiicet,  IS^HJ.  vol-  u.^  p.  170).  that  Dr.  Caton'e  tceotm*:inl, 
by  reit^  and  iodidea  with  salicylates,  and  local  bliatera,  of  wbinh 
1  ahall  epuak  forhher  on.  cufea  such  cases,  because  forty  days'  rv«t 
in  ht*d   allows  dilated  hearts  to  recover  tbemaelvpfl. 

In  the  cue  of  which  the  IpmpHnUnre  \r  given  in  fig-  *i9,  rest  in 
b«d  for  nearly  three  weeks  produced  no  obvioua  eSoot  on  the 
hcflrt'fl  condition,  and  the  adminiatrution  of  drugs  thot  would  pro- 
bably have  don?  i^ood  for  a  dilated  heart,  hut  which  would  b^'^e 
caused  arthritis  in  anyone  who  had  previously  snSeredi  %t  oncv 
Bent  the  teraperiture  up  and  probably  aggravated  the  hf^art.  leeiofi. 

Wherfl,  as  is  oileij  the  case,  there  is  gnuit  diificiilty  in  the 
diagnoflb  between  dilated  heart  and  endocarditis,  porhapBatanding^ 
OP  in  the  pafle  <f  A.  S,,  entirely  alone  and  apart  from  anv 
arthritis,  1  would  suggest  that  tiome  oi  the  druga  used  in  thc«e 
tvro  caaea  (figs,  69  and  70)  should  be  f^ven,  for  if  we  have  10 
deal  with  a  dilated  heart  its  condition  should  imprtive  under 
this  treatment  and  the  temperature  should  reniain  Bteady :  while 
if  there  lA  recent  smouldering  cndocarditiSj  iKc  temperature  will 
at  once  run  up  oa  in  these  figuros,  and  ita  oortdul  trt^atment 
with  salicylates  followed  by  diet  is  indicatt^d.  I  may  aav  nho.in 
this  connection,  that  I  am  quite  unable  to  agiee  with  the  remark 
of  Jaeeoud  {Briluth  A/rJico^  Jouriud.  Epitome,  139fl,  Novi'Tuber  2S. 
p,  89)  that  salicylates  are  contra- indicated  in  fheum*tiam  with 
vtHoeral   lesiouB,   that   is,   if   thcfle   include    cndccarditisH 


KaEDUATlBU    Jk^tD    MOBBUa   COB0IS 


791 


[  skould  acknowledge  that  severe  vi3ceial  losions,  hy  upBctting 
the  nutrition  and  nietaboiiani  oi  the  whok*  bod^,  often  produce 
conditions  which  ate  iu]iavourab]E  lo  the  best  action  of  saltcjlat^a, 
to  which  I  Hhall  hav<?  Tn  rpfpr  when  speaking  of  fig.  Tl  ;  but  T  am 
decidedly  of  opinion  that  in  oonditioos  ol  ucute  endocardilia.  euch 
a»  vie  arc  probably  dealing  ^ith  in  figs,  (>^  qdU  70.  there  ia  no 
better  drug  than  a  Baliojlatc,  whioh»  if  it  caimot  bo  taken  hv 
mouth,  should  be  npphed  to  the  stin  as  salicylate  of  methyl. 

In  chronic  endncarditis  without  rise  of  tcraperjiture,  those  drugs, 
just  &s  in  chronic  nrtbritis,  are  compa  rati  vol j  of  but  little  use; 
aud  here  diet  will*  T  believe,  be  found  to  yield  more  and  more 
Irci^uently,  the  oflenet  it  \s  resorted  to,  the  most  entiafactory  reiults. 

L.  G.,  a|c;ed  15.  was  admitted  into  the  Metropolitan  Hoapitnl  on 
January  22,  1B91,  BufTeiing  from  gout  in  the  fingers  of  the  right 
hsod.  He  had  gout  Jirst  in  toi>s  sni  icst&p  in  1882*  and  ft'tncp 
that  in  the  fingerF,  tofta,  ankle*,  or  knees.  Tlie  pain  and  nweiling 
in  the  Angers,  which  were  swoUeu,  trnse,  and  shining,  began  two 
days  before.  Temperature  on  admiasion  101^  tog*-,  at  night  to  102^'. 
He  was  given  a  mixture  containing  gi.  xs-  of  Balicylnto  of  sodium 
four  times  s  day.  On  January  21,  tho  pain  In  the  fingers  hod 
ceased.  The  temperature  fell  in  the  evening  to  9fl'6'',  After  this 
he  went  on  well,  and  the  salicylate  wan  left  off  on  February  7. 
(in  FKbriiary  9  and  10  Ijk  suffered  from^  pain  due  lo  an  itlveolar 
ahaeesa.  On  February  11  the  tempeE^ture  rose  at  night,  aad  there 
wflj-  some  return  of  the  gout  in  the  tingors  and  in  the  buraii  of 
the  olecranon  process  on  the  left  side.  On  the  morning  of  February 
12  the  temperature  was  lOOl*;  the  teeth  stumps  were  extracted 
and  Bomft  salieylate  givon  again,  aod  the  temperature  soon  fell  to 
normal   and  the  pain  went. 

Mote  the  speedy  relief  of  gout  by  a  salicylate ;  in  my  e^fpetienoc 
it  relieves  all  arthritis  due  to  uric  oeid,  provided  that  it  is  fairly 
acute,   which   nieunA   that   the   alkalinilv'   of  the   blood  is  low. 

I  have  already  mentioned  the  oaAC  of  a  boy  wbera  Bimilar 
teeth  trouble  brfiught  about  n  relapse  of  acute  rheumatism  ;  and  I 
have  abo  seen  a  caac  where  the  fever  of  an  attack  of  pneumonia 
produced  a  reUpsc  of  gout  in  a  patient  who  bad  hnd  previous 
attacks. 

E,  ti.,  aged  3ti.  admitted  into  the  Metropolitan  Hospital  on 
December  31^  IH'Ji,  suffering  from  ocuto  rheumiatism  ]  had  been 
confined  cine  weeks  befora  (for  tlie  EfleolA  of  rarturition  on  UriL! 
.Wd,  see  p.  li>3).  The  pains  began  three  weeks  before  admission, 
hmt   in   the  head  and   then   in   the   limbe,   shoulders*    Icnees,    wrists 
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and  clbowe   in  that  order.     The   jomte   were  all   very  t«ndi;T.     The 

temporatur^  was  10^^.  She  wss  given  a  mixture  oontaintt^  eall- 
cytite  of  ^rtdiurti  gr.  ^v.  nod  bicarbonate  of  potassium  gr.  i.  to  be 
taken  at  first  evsrv  two  hours.  On  January  2  the  temperature 
was  100^,  but  the  joints  vrere  still  tender.  The  bicarbonate  of 
potasaium  was  omitted  from  the  mixttire.  Tho  temperature-  ran  up 
that  night  to  103-8'^  (the  highest  it  had  been  BJnee  admissn^n),  and 
there  wnn  a  sharp  return  of  all  the  pains.  It  fell  to  lUO^  the 
following  morning,  hood  went  down  to  normal,  ^Fkd  never  rose  again. 

Now  Vftial  V.-3A  the  meaning  of  this  sharp  and  sudden  relBpse 
when  the  drugs  were  altered  ?  Was  it  due  to  this  untamable 
microbe  i  I  belicva  it  h  in  my  power  to  show  that  it  waa  simplj 
and  fioJely  a  matter  of  the  Nubility  of  uric  acid,  fof  I  have 
observed   the  same   thing  before   under   similar  conditions. 

Some  ywarw  ago  1  had  uoddir  my  cure  u  palient  suffering  from 
subacute  DTight^s  disease  whom  on  adniiaeiun  1  had  put  on  ft 
mixture  containing  titralc  of  potafisium.  After  she  had  been  on 
this  for  several  days  she  got  some  pain  ami  swelling  in  aovetnl 
i<»ntBf  ao  I  stopped  the  pota^  salt  and  put  h&r  on  salieylata  of 
sodium,  and<in  n  few  dnys  her  pain«  were  very  much  better  and 
the  ULliuyhito  wa»  tberefur's  left  of[  und  the  jiot^L^h  mixttire 
resumed;  here  again,  juat  aa  in  l\ic  case  of  B.  S.,  there  was  a 
sharp  but  temporary  return  of  all  the  joint  pains  a«  the  result  of 
the  change  of  drugs. 

It  seems  then  quite  cloar  that  when  atthntJe  pains  are  boiBg 
relieved  by  a  salicylate  it  will  moke  ihem  worse  to  add  potm^ih, 
and  conversely,  when  arihritit  pains  drei  being  relieved  by  potash, 
it  will  do  harm  to  add  a  salicylate-  My  uwn  personal  experionoe 
quite  bcora  this  out,  for  when  some  years  ngo  1  hod  mv  urie  acid 
under  lew  perfect  and  complete  control  than  at  present.  I  used 
oCoaBionnlly  after  severe  exercise  in  hot  Aealhei  to  get  some  pain 
and  atlflness  in  the  fascia  either  of  the  neck  or  the  lumbar  region; 
and  r  often  found  that  theae  troubltis  writ  conjplet^ly  removed  h> 
a  few  doaeo  of  fialieyUt'e  of  sodium,  bo  long  as  I  kepi  quiet  and 
cool  iu  the  house  in  the  morning  ;  but  if  in  the  afternoon  I  wmt 
out  and  ^ot  overheated,  atill  continuing  the  ^UeytntCr  my  pain^ 
returned,  and  were  woras — perhaps  much  worso — than  if  1  had 
taken   nothing. 

Now  what  !£  the  «fect_of  going  out  and  getting  hot  i  It  han 
been  aliown  by  Sir  A.  (jurrod  and  myself  that  it  produces  a  fall 
in  the  hourly  cxcrvtjon  of  acid  in  the  uriue — sny  chr-  hourly  excretion 
of  notd   in  any  individual  l&  g^"^!  ^  -'^  f^^^-  pf  oxalic  jsqvL  tlieo 
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going  o\ii  and  getting  verj  hot  will,  otlier  thingH  beiug  uc^unl,  reduL'a 
it  to  1}  or  2  spi^  in  tie  following  hours;  ttal  is  to  say,  gettinj! 
liot  is  oquivaient  to  >  doae  rf  jlkalL 

But  we  have  Already  Me^tBoT ftlk&Jks  and  salicyJatea  do  not 
pull  well  togetheTj  &nd  we  know  tkat  uric  acid  may  be  oxcreted 
in  Qxcetis  under  alkali  ot  nnder  salicylate,  and  It  must  be  oTtrempiy 
L      Annoying    to   pIt^couG^ived   opinions   tliAt   giving    tbe   two    togetliet 
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do*H  not  produce  tho  beat  efiect  of  nil;  but  unfortoaately  it  does 
Dot,  aa  can  be  proved  by  experiment. 

Fig,  71  shows  the  eflect  of  tiikinp  in  ]»hyafologicfli  coniiitioiiH  u 
mixture  of  salitiylale  und  bicarionatc  of  sudium,  and  before  pro- 
ceeding to  deMiibe  it,  I  miiat  point  out  tliat  La  all  ordinniy  curvw 
ol  excretion  tudpr  edirylatre,  the  drugs  being  oontiouod  dny  nfttr 
day  in  tbc  bqiuo  doec^  iLc  nscrction  ol  uric  ucid  rises  to  its  Uigh^t 
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point  on  the  llr«t  or  u^iionrl  djiy  that  the  drug  m  taken,  And  aiu-r 
tlmt,  hnwefer  Icnf  tlip;  drug  ma/  be  continued,  it  will  neTcf  again 
me  to  the  aauie  hsight  (see  p.  44), 

But  i&  ^^.  71  we  aoe  that  the  Qxcrotion  of  uric  aoid  oodGT 
enlkylate  of  sodium  rose  to  19  grs,  oa  April  3,  fell  to  l?!  gra.  on 
thf*  41b,  and  ro^e  again  to  19  grft  on  the  5t]i ;  ne  have  here  thian 
an  excretion  which  Is  quite  diScrnat  from  that  of  the  ordinarj*  excre- 
tirin  rf  uric  acid  under  sa-JiGylntea, 

On  April  2  no  drugs  were  Uken,  oddity  st^od  at  i>5  gre,  of 
oxalifi  acid,  and  nrio  acid  exce^ed  its  usual  relation  to  urea  in 
formation  by  eorae  three  grains. 

0(1  April  3,  15  gts.  of  snliftylate  of  soda  were  tnken  three  tittles 
fl.  dny ;  aoiditj  remained  at  (3^  ^.  of  oxalic  acid  and  uric  acid 
TOM  to   19  firs,,  or  8J   grs.   above  urea. 

On  the  4th  the  pamc   doac   of  salicylalo  was  taken  and  gr.  xx^ 
of  hioarbonate  of  tsodiiim  were  added  to  ouch  dose. 
Acidity  ic]\  to  Til  Rrs.  und  oriti  ncid  fell  to  17J  ps. 
This  might  be  hut  rher  otdinflry   ciirvo  of  eicrotion   under  sali- 
cylate,   in    which    cns^    uric    aoid    raiifht    be    expected   to    fall   atill 
further  on  the  5th, 

On  the  5th  the  eame  doeo  of  aalieylato  ifi  taken  ;  but  the  bioar 
hrmale  of  sodium  h  left  out:  and  wifh  this  uric  aold  doea  not 
fall,  on  the  contrary  it  meH  to  1ft  ^,,  the  same  height  *■  on 
the  5rd- 

On  the  Gtb  no  druga  xwr^  taken,  and  the  natural  te^Eilt  ia  ihat 
uric  acid  falls  down  considerably  below  urea,  which  Laa  been  rieinf^ 
for  aome  daya. 

It  seums  to  me  then  to  be  porfeetly  clour  that  there  waa  som**' 
thing  on  April  4  uhich  inUtrfmW)  with  thv  iiormitl  ^xcrefion  of 
urjc  acid  under  salicylates,  and  that  thu  bicarbonate  oi  aodiuni 
and  the  fall  of  aciditv  it-  produ^'ed^  in  apite  of  a  rise  of  urea,  were 
the  cause  oi  this^  and  that  if  fTom  the  3rd  to  the  5th  salicylate 
alone  had  been  taken  we  ahotild  have  hod  on  the  4th  o  rise  to 
2n  or  51  grp.,  and  on  the  5rh  a  marked  full  to  15  or  Ifi  grs,  ;  but 
OM  it  wan,  the.  amount  of  urate  held  back  on  the  4th  enabled  the 
t«Kcretion  to  rife  to  I'J  gra,  again  on  the  5th, 

T  conclude,  therefore,  that  the  mi^fture  of  salicylate  and  bicar- 
bonate of  sodium  ia  unfavourable  to  the  cscretion  of  uric  acidr  and 
produoea  leaa  excretion  than  the  aume  do«e  of  salicylate  given 
alone, 

I  have  prcvinualy  referred  (sea  pp^  42  and  I9S)  tn  the  chemii^al 
compoaitioD  of  fiaheyliuic  acid  and  to  what  is  known  about  ita  aolu- 
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bility.  and  have  auggf^ti^d  tbat  tttiB  nusht  be  found  to  explain 
tbo  result,  but  ulitiically  the  facte  ore  of  far  more  importance  to 
u&   ikan  their  L'bRmioal  cxplsbatiDn. 

Now  it  h  woll  knostn  that  aalicvlic  neid  compounds  act  best 
la  acute  arthritU.  nnd  liptter  the  moTv.  acute  the  cjw*  and  the 
liigber  the  temparatare;  and  it  ra  a  matter  of  tbe  moat  eimplc 
obscrvfltioD  that  ibc  Ixipht^r  the  temperature  the  hi^Ehei  the  acidilr 
of  the  urine,  the  grealer  the  hourly  eicMion  o£  acid,  find  the  Iom 
the  Hlkftlinitj-  of  th';  blood  ;  therefore  sjilicylatea  net  well  whi^n  tho  — 

alkulilUtj   of   the   blood   Ik   low.  H 

It  \n  furtliPt  koii^vn  timt  in  BL]l»i4:ut<<  capes  with  but  1it(li^  rise 
of  t«mperature  ^ahuyUtc^  may  act  far  less  satisfactorily,  ancl  I 
have  pointed  out  thut  m  such  cosee  their  aotivity  may  bo  incroaHed 
hy  givioR  them  along  with  Bubstances  which  raiec  the  acidily  or  in 
flltL'rnate  doH^a  with  an  nrid  ,  th^i^forr*  salicylates  act  badly  when 
the  nlkalinily  of  the  blood  k  high  or  iindiminiitheii. 

1 1  appears,  thea.  that  uric  acid  iu  the  blood  may  bn  in  solu- 
tiou  either  with  a  salicylate  or  with  (potaah  or  aoda}  an  alkali,  but 
it  uaoQot  be  in  solutJon  with  both  at  one  nod  tho  earno  time ;  and 
that  if  it  ia  in  solutiou  with  an  alkali  and  a  salicylate  k  added  this 
will  diminUh  the  alkaliniiy,  and  hindoT  the  solubility  of  uric  aciii 
under  an  alkali;  but  until  the  alkalinity  htm  been  very  greatly 
reduced  the  uric  n^id  will  uot  pttiOe  into  solution  as  salii;ylurjc  ucidt 
that  la  to  aay,  between  the  two  dmga  there  ia  a  dead  point  at 
which  the  uric  acid  ia  not  in  combination  with  cither,  bat  ia 
rendered  insoluble,  and  driven  out  of  the  blood  into  the  Ghroiie 
tiasiii^Ft  of  the  jointa  or  fancisL  prodneing  a  relaprte  of  the  gout  or 
rheumatiam.  and  a  riae  of  temperature.  If  the  salicylate  a  oon- 
tiaued  tho  alkalimty  falU  still  further,  and  then  salicyluric  acid  i^ 
formed  and  got  into  solution,  the  uric  acid  pa^cs  freoir  in  this 
form  from  the  joints  into  the  blood,  the  temperature  falls,  and  the 
paiuf  subside  once  more  [see  alao  erperimenta,  p,   182}. 

Sow,  what  occurred  in  tbe  case  of  E.  S.  was  that  she  was  t»ing 
gi^en  a  conaiderabhr  atuoiuit  of  potash  along  with  some  aalicylatv  y^ 
and  her  urates  wero:  got  into  solution  with  potash  aail  little  or 
not  at  all  with  Hfiboylate  ;  bui  vrhen  th«  potaah  waa  left  olT 
the  alkalinity  fell,  the  potash  loet  its  hold  over  tUe  uratea  before 
the  salicylate  gained  h,  and  the  urates  were  for  a  time  driven 
out  of  solution  into  tbe  jointa  and  fibrous  tia^uea,  producing  a 
audden  relapse  of  all  her  pains,  find  a  temperature  of  I03'S~' ;  lator 
on,  tho  eahoylatee  had  it  all  their  own  way,  and  there  wae  ao 
further  joint  irritation  or  rise  of  temperature.     This  shows,   I  think 
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tbtLt  eaticjlates  control  the  pain  and  t«mpcrature  of  arthnus  aioipir 
bj  eliminating  uric  ftoid ;  if  anjtking  preTeBt*  their  eliminAtiiU! 
uric  acid  the  ptLEna  promptly  return,  and  the  t^mper^tuTe  riaoa  in 
spite   of    them- 

1  have  heeu  toU  *  fact,  of  gr^at  interest  in  this  eonneotion  by 
Dr.  W.  GoiKlaon,  of  Stratford.  E..  ramel)'.  thftt  his  stock  mucturp 
of  salJDylate  alw&y«  uacJ  to  coQtaia  bicarbonate  of  pota^L,  but  *>nt 
da/  the  potash  3a1t  ran  ahort  and  aoetalc  of  ammotiiuin  vtis  put 
in  itfl  pJaco,  and  this  has  been  oontmuod  ever  Bincc.  as  it  VM 
soon  found  that  the  effects  of  the  mixture  in  eurinp  rheumatism 
were  greatly  increased.  A  littlp  later  Dr.  Goodson  came  on  litis 
book  and  thare  saw  tlie  probable  explanation  oi  what  he  had 
oWrved, 

WhiJc  apcakiftg  on  this  aubjcct  1  mnj  mention  thtfct  I  have 
been  told  of  a  iitactitionet  in  lodia  who  rsfusoe  to  conaidcr  a^ 
rheumjitiam  much  of  th9  arthritis  he  there  hgcb,  because  ^alicylateit 
do  not  relipv3  it  ;  but  thJs,  if  1  am  righi,  is  eJfflCtJy  what  I 
t^bould  expeut,  for  Daliuylatea  will  nut  relieve  rheunLatifun  even  lu 
this  country  when  the  weather  is  fcry  hot  and  oauees  much 
perapirfttion,  and  Piofcasor  Latham  has  remarked  {M&iiriii  Mogazine, 
filarch,  i8\}b),  that  i^alicylatefi  act  best  veikQa.  the  paUenti^  arc  kept 
cool  Isoo  bIbo  article  by  the  author  en  "Gout  and  Rheumatiem" 
in  the  Medii-ai  Anrttui,  IS^T).  And  Dr.  Drumraond  of  Tnlaw3.kelle, 
{Jcylon,  writiia  to  me:  '"^1  lind  aalioylate  of  soda  out  here  in  the 
tropica  no£  oo  gw>d  aa  you  find  it  nt  home." 

The  fact  that  ajilicylatca  fail  to  rohevc  arthritia  in  a  hot  climate 
id  no  proof  that  the  arthritis  in  question  is  not  rhenmatism  or  not 
due  to  urio  acid,  but  merely  aliowa  that  the  practitionet  who 
would  draw  nnch  a  conclusion  is  ignorant  of  the  motltis  aprrniuli 
of  salicylates,  and  the  oheuiiatry  and  physiology   that  eondi-tioii   it. 

To  f«el  jointB  and  ti»aue£  becoming  painful  and  stiff  aa  the 
external  tempcratLire  riaes  when  saUGylat«fl  are  in  circulation,  and 
the  E5me  tisEues  becoming  supple  and  painiBBs  as  they  ore  oxpoeed 
to  a  cold  wind  or  otherwise  uncovered,  Is  a  revelation  in  th«  patU- 
ulogy   of   rheumatism  to   Ihotic   who   have   experienced   It. 

Not  only  are  those  on  Aalicylatea  iuimune  to  any  »vil  effeclft  uf 
cold,  auch  an  arthritis,  myalgia^  or  catarrh,  but  cold  actually  doea 
good,  and  heal  far  from  doing  good  doc^  marked  harax, 

1  have  looked  in  vain  for  nay  explanattnn  of  tiie^e  facts  and 
their  possible  relation  to  microbic  action  in  the  writings  of  otbar 
obBervera,  and  I  believe  that  the  only  e?Lplanation  bes  in  the  oSecFA 
of  neids  and  alkalitdt  and  so  of  heat  and  cold,  on  the  solubility  of 
the  compound  which  glyoocine  forma  with  salicylalea  (see  p-  4d)< 
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My  opiaioo.  waa  aleo  aaked  by  Dr,  Oaburn  Cowon,  of  Thornton, 

Eagkhawk.  Vlctom,  aa  t^  the  t^^usatioc  of  an  aithrilia  m  a  case 
which  hi!  piihlisheil  in  the  l7\tpr~Colonio/.  Medictd  Jounta!.  Murcli 
20,  lyOO.  |f-  1(J0,  under  the  htiLding  ''Cost;  of  Pucrptrjil  JuftuUoa, 
preaenting  some  unuaual  features." 

Oq  p.  \*^b  the  record  is  as  foIlowB : — Pfltient  aged  tJ*J  years, 
primipaTJi.  On  the  twenty -fiisth  day  of  illneaa  "compUios  of  paiHR 
la  koncklea,  9,45  p.m. :  Temperature,  101'7°,  tha  highest  during 
the  illnesfi  ;  pulse,  140.  Ordered  salirjiate  mistare  and  hot  parik. 
and  she  perspired  profusely  and  tilept  well-'* 

*^  Thence  eoisued  what  Dr.  Poehlce,  who  saw  her  with  lat  next 
day,  agreed  was  a  genuine  polyarthritis  rhcumntiea-  afTeoting  prac- 
tically every  joint  in  the  body,  including  even  the  vertebral  Siid 
maxillary  articulaTions.'* 

The  further  history  shows  that  there  was  no  Kujipuration  in  any 
joint,  that  resolution  was  rapidn  and  teaiperatuie  fell  to  normal  in 
hve  days  in  spite  of  an  invoeion  oi  the  endocardium  and  the  pro- 
duction of  A  raitral  murmur. 

Now  there  ean  be  uo  difficulty  in  reading  the  full  sequence  oE 
eau»4ation  in  thia  case  after  what  I  have  just  been  saying,  and  [ 
^ave  it  au  my  opinion  that  it  viti^  witlicuit  doubt  a  polyirthritia 
rheumatica,  due  to  the  occurrence  of  tlie  Jead  point  between  aali- 
cylatea  and  alka1ii.'a. 

The  alkflh  wae  provided  by  tbo  hot  peck  and  profuse  perspira- 
tion,  the  salicylate  waa  given  in  a  mixture. 

On  the  morning  of  the  twoniy-eevenlh  day  the  urp-tes  in  the 
blood  were  not  in  aolutjon  with  alkali  because  the  Balii;ylate  pre- 
vented that,  they  were  not  in  solution  with  aalicylate  because 
oikali  prevented  that;  they  were  therefore  not  in  solution  at  all, 
but  were  driven  violenlly  oat  of  thv  blood  into  all  the  fibrouB 
tiBsuGB  of  the  body,  and  the  acute  general  arthritis  and  endocar- 
ditis were  the  reaults  of  thifi. 

Later  one  of  the  combatanta  got  the  beat  of  it,  eithor  the  sali- 
cylate or  the  alkali,  and  then  the  uric  acid  waa  ifliniinattd  in  the 
urine  and  all   ^^■cut  well. 

If  the  blood  had  boon  cxaminc'd  on  the  morning  of  the  twonty- 
seventh  d^j  few  or  no  grannies  would  have  been  found,  later 
duriog  resolution  they  would  again  have  beoomp  mimeroua. 

And  thtft  relative  absence  of  tine  aeid  from  the  blood  can  be 
produced  even  in  pb3'9<iology  by  adnxinistering  a  small  doae  of  aaLi- 
eyiato  during  the  n^orniufi  altnline  tidcn  or  at  other  timea  in  the 
day   by  admioidteriug  saLcylatea  and   alkalies  together;  and  il  this 
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in  Oiine  wliea  there  are  considerable  qiiaoLiTj^i  of  uric  ACid  m  the 
blood,  muie  ur  leiu>  jirthritk  will  bi.i  prixiucKil,  n&  in  tlic  cjueid  I 
have  previouflf)'  mpnlJooed.  and  in  my  own  caw  in  refervoce  Vj 
tiK,   74, 

But  acyonti  can  produce  these  results  mozo  or  lesa  nmrEfcdly 
according  to  the  amount  of  urate  available  in  th«  circulatiou, 
tngetlLf-t  with  tt  corresponding  fluctuation  in  thi?  number  uf  t>lood 
^auuleti  lo  be  aeen  und<?i  the  microHoope,  antl  sabcylate  of  «k>da 
vdih  hot  pack  is  an  olmMt  inlAllible  presonption  for  more  or  \ta 
arthiitiB. 

Now  tbia  to  my  rojnd  carries  with  it  the  enure  etiology  and 
pathology  oi  at-ure  rbeumatJsm,  and  prove*  that  it  ia  absoluTelf 
di^pfMidtint  on  tlje  aulubillty  of  uilc  acid  la  bhe  blood,  aod  thai 
uiiurobua  have  at>  moat  liul  a  temporary  &nd  quite  secondary 
influence,  In  tbat  thvy  may  prt>duce  fever  and  nae  ol  acidity,  whicli 
ia  one  of  tbe  conditions  uniavourable  to  the  Holnbility  ot  uric  acii^ 
Gicept  when  eaUcylatea  are  in  cir<:uiatioa ;  and  thiu  very  imponant 
(exception  fuTiush^a  the  master-key  oE  causatiou. 

(Jn  Lhe  other  hand,  1  have  seea  ballcylatea  given  in  vanou£ 
ioD&l  and  traumatic  ioilammationa  and  m  pyemia,  and  their  effnt 
on  the  pain  and  temporaturc  was  juat  nothinp,  because  these  v'^xt 
not  duo  to  urie  acid.  Further,  J  have  poLoted  out*  that  tJie  ^om- 
pounda  of  saHcin  and  j^alieyUo.  acid  are  powerful  in  the  relief  oi 
acutp  rheumatism  exactly  In  proportion  to  their  power  over  ihc 
FMilubility  and  exuretion  of  ani^  acid ;  and  that  tbt^se  that  have 
lisast  power  of  ehminatioa  (ouch  aa  eabcin)  muat  be  ^vcn  in  inucb 
larger  doaca  than  thofic  (such  f\x  eabcylie  acid)  that  have  most.  1 
make  h<>ld  to  say  that  every  drug  that  Lbh  tver  been  used  witHi 
benefit  in  acute  rheumatism  in  the  past  and  every  drug  still  lo 
le  dT*icovpre<l  that  mny  be  used  with  bciuefit  In  the  future,  will 
\)V  found  to  do  good  in  direct  pioportion  lo  ite  ptow^et  of  eLmi- 
uattng  uric  aoid  in  the  urin^. 

For  a  eertcB  of  cases  of  rheumatic  fever  whcrp  Bnlicylntee  vnto 
l^ven  quite  wrongly  in  combination  with  locul  warmth,  fomvnia' 
tionn.  and  jwullicpft,  where  tbey  of  course  failed  to  do  good  Had 
vere  uujuatly  blamed  for  the  failure,  anil  whsn-n  moat  surprising  oi 
hII,  rturgery  was  repotted  to  to  effect  a  cure,  pcc  LatKXtt  1903*  vob 
i.,  p.  22^,  and  for  my  indignaot  proteat  agamat  this  rguorant  u&c 
and  unjust  blame  ol  tbeae  uaciful  drugs  ace  letter  to  the  Lanc^,  Itti^ 
vol   i-,   p,  398.     These   cases   merely   show   what   we   have   alreadf 


diMnooBtnited  above,  that  BnlicylateH  with  heut  ut  aJkalica  do  Imrm  m 
arthritis  doe  to  uric  acid.  The  surgeon  who  published  them  makes 
Che  intereatiDg  and  by  do  meana  unprobable  r^iiggefition  bhat  ando- 
carditiis  also  got  vomo  ander  hia  treatment.  He  ea id  that  it  was  the 
delay  of  surgical  treatment  that  ^'  tuiaed  '  hiu  patient^e  heart.  I 
consider  that  it  wob  the  absolutely  wrong  ubq  of  a  moat  poverfut 
drug  which  produced  this  dire  result.  Aa  I  point  out  in  my  Icttor, 
wilicylatefl  properly  given  ran  cure  aeate  uralic  arthritis  in  thirty-six 
houra  easily,  if  not  properly  given  they  may  hill  by  produtiog 
scvero  arthiitifi  nnd  cndocarditia,  The  profcasion  aa  a  whole  are  to  a 
large  extent  ignorant  of  thiu  most  importauh  point  iia  to  the  use  oi 
BulicylateSj  the  point  which  givofl  both  the  correct  ctiolog^y  of  the 
disease  (province  it  to  be  due  to  uric  acid)  and  the  explanation  of 
numberieaji  failures  in  pr]if^ti<?e-  And  thia  must  be  my  excuse  for 
the  space  I  devote  to  the  subject  ti^re,  and  for  the  frequent 
repetition  of  eome  of  these  points  in  this  volume. 

These  facta  cannot  be  too  widely  or  generally  known  becaua^,  aa  ^e 
can  now  aeo,  numbcrlcse  hvoa  are  being  fioctificed  or  blighted  for 
the  want  of  this  knowledge  and  experience.  I  hear  of  similar 
misuse  of  these  powerful  dtiigs  in  many  directions,  and  of  cases 
of  arthritis,  which  could  be  curwl  voRtly  in  two  dnya,  reijuiring  in 
consequence  tea  to  fourteen  days  to  get  rolJef.  Here  as  rLmnheie 
knowledge  ia  power.  I  never  believe  in  knowledge  which  cannot  be 
demonstrati^d  oa  power. 

I  shall  now  ahortly  mention  one  or  two  cases  in  which  a 
reiapae  of  chronic  rheiimatiam  was  produced  by  drugs  which  cause 
precipitation  of  urates. 

T.  P.,  aged  71,  was  admitted  into  the  Metropolitan  Hoapital  on 
January  14,  IdOS,  suficring  from  ohronio  rheumatiam  (f  gcut),  He 
lind  had  an  attack  ten  years  earlier  of  eciatica.  and  t^vo  yeare  later 
jirlhritid  in  both  hands.  This  ha  had  had  oQ  and  on  ever  aint-e^ 
rhietly  in  the  legs,  hut  the  haiLda  were  a  good  deal  distorted  and 
crippled.  He  was  ordered  salicylate  ol  aodium  and  given  some 
cod-liver  oil-  He  improved  ateadily,  and  wa.'^  soon  aide  to  walk 
much  better,  and  had  little  or  no  pain.  The  temperature  varied 
from  in°  to  D'J'*.  On  February  5  he  had  some  little  broncliilisj 
the  aalicyUite  was  stopped,  and  he  waa  given  a  mijtture  con- 
taining ammonia  nnd  senega.  As  the  pain  returned  the  ammonia 
mixture  was  stopped  and  the  salicylate  rpsiuned  on  February  I). 
On  February  1^  the  paiua  were  diEJtinotly  bettor,  but  the  suhcylate 
was  kept  cn^  and,  as  the  proviouu  dose  wum  small,  it  was  inorcafled 
to  gr.  XV.,  and  the  improvement  waB  steady  and  continuous-     Wp 
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have  here  only  the  patient' b  word  for  it,  na  the  tempera lutt 
showed  nothingn  but  there  was  no  reaflon  why  he  should  h&va  uom- 
pUined  of   more  pain  josl  at  the  lime  the  drugs  were  altered, 

H,  K-.  aged  <j!i.  This  case,  very  wmilar  Ui  the  above,  was  auffor' 
jn^  from  chronic  rheucaalisDi  and  aciutioa.  He  was  tulmittod  irtto 
the  MctropohtflD  Hospital  on  January  15,  181>5,  There  was  a 
history  of  having  suffered  for  nine  years.  Pains  were  now  chiefly 
in  left  knee  and  hip.  He  also  wjlh  pat  on  ealicylate^  and  improved 
L'onsidflrBbly,  but  he  also  latpr  on  gi>t  hronchitiB.  and  on  March  20 
was  given  the  Hamc  ammonia  mixture  as  la  the  other  case.  On 
February  23  thi;  note  saya;  "Can  get  about  better,  and  poJn  ha, 
comparatively  spcakingn  gone.''  On  Marnh  20  he  got  aome  hron- 
chitia.  The  sahcylat'?  was  stopped,  and  mist.  Bunogff*  cum  ammonia 
ordered.  On  March  2^*  the  pains  were  decid«>dly  worse  again, 
eapecmlly  in  rha  fcn^i?  He  was  ordered  t4>  have  the  sfilicylato 
mi-\tijre   aa   well   a^  the   ammonia,   and   the   pains  aoon   gol    better. 

1  have  already  said  that  urate  of  ammonium  is  one  of  the 
more  inaoluhlo  urates,  and  that  ammonium  raiaee  the  acidity  of 
thft  urine  and  increases  the  hourly  oierelion  oE  ncid^  It  would 
therefore  increase  gouty  or  rheumatic  paiuA  when  given  alone,  bnt 
would  not  iuterferp  with  the  action  of  salicylates,  on  the  contrary 
Mould  aid  if  (see  p.  Hit  and  elsewhere). 

I  could  easily  ^ve  a  number  of  similar  caAc«  ;  indeed,  a  weelc 
ne.ver  paseea  without  my  eeeinp  oni?  or  more  of  them.  Almoat 
ev'ury  fime  a  uric  acid  headache  is  cured  some  joint  paine  are 
produced,  and  In  gouty  and  rheumatic  caaes  the  well-known  ofieels 
of  nhangpa  of  weather  ciin  almost  always  be  translated  into  change 
in  the  alkalinity  of  the  blood,  aecoadary  to  the  eSecta  of  the 
weather  on  the   excretion   of   the  akiu. 

Thus  a  patient  givee  mc  the  folinwiug  history  of  an  attack  of 
gout.  He  Uvea  in  India  but  occasionally  cornea  home  to  England, 
and  after  a  previouii  viait  to  England,  where  he  had  been  '^fdO^Og 
up,"  he  felt  thi>  heat  very  much  in  the  Red  Sea  on  the  way  cut, 
and  then  tn  Bombay  wj;^  exposed  to  comparatively  cold  March 
winds,  and  had  a  violent  attack  of  gout.  Can  anything  be  more 
aimply  and  eaady  cspbinod  than  thia  history  I  Wo  have  {]]  tho 
ingestioD  of  a  quantity  of  uric  acid,  (2]  its  aohition  in  the  blood 
(uric  acid  collitmin)  s^  the  result  of  beat,  and  (JJ  itfl  piecipitaTioa 
in  the  joints  by  lUe  ri&ing  acidity  produced  by  cold  wind?*,* 

Bimibrly  la  p«ti«nt»  who  fiuffei  from  mental  deprsasion,   pnim 
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ill  tke  jolntfi  arp  oftivn  looked  upoQ  as  th&  liArbingfTs  of  h<?tt4r 
Ibingti ;  and  in  women,  whviii  mi^nfitruatiiiti  with  iln  depressing 
mfiuences  cftusea  a  rue  id  the  alkatiaily  of  thv  bluod  cind  an 
eaceea  of  uric  ao'id  in  that  ond  the  uricc,  incnto!  doprcsaion  or 
headaobe  arc  girnerullv  WDrse,  wbdo  rhoumntie  paina  nre  to  aome 
exient  relieved  (figs.  ."U  and  ^2), 

The  elTf^ct  of  t^haage  of  weiither  '\s  largelv  dependent  on  nhacge 
of  temperaturi^,  und  we  bfliVC  seen  tbat  this  rflgulatea  the  Iosh  of 
ntj'tds  m  Ihc  form  of  per9plralion>  and  ao  detennines  the  alkalinity 
of  ihii  blood  and  the  Bcidtty  of  rhs  unne.  TLtie  exorciao  vrith 
pcrBpiratioc  (bcc  ehaplcr  Tui.)  lowora  the  acidity  of  the  Lirino, 
incre^st'S  the  tilkd.linity  of  the  blood  and  Hoods  it  with  uric^  acid. 
It  follows  thrtl  bent  iu  any  atbt^r  form,  -ah  bot  uir  baths,  hot 
wAter^  Turkish  batbA.  or  hot  applications  of  any  kind,  provided 
that  they  aSect  a  suflicienbly  large  surface,  will  eimilarly  influence 
the  alkulinity  of  tho  blood,  ths  acidity  of  iha  urine  Qnd  the 
excretion  of  uric  aeid- 

Now,  tig.  7-1  rihowK  the  effect  of  a  Turkish  hath  on  the  acidity 
nf  {\iV  urinr;,  and  I  give  it  here  because  i(  baa  an  icnp<jrtaDt 
beuriiig  on  both  the  cauaation  and  the  treatment  of  rheumutism. 

In  this  figure  the  upper  curve  marked  N  \b  a  reproduction  of 
the  ourvo  of  urinary  acidity  in  fig.  'J,  while  B  ahowfl  the  oflect  of 
the  bfipth   on  the   exeretion   of  aeid  in  the  latne   boursn 

At  J  p.tU-  R  was  slightly  above  N,  and  at  ti  p  m.  Mow  it, 
jtnd  the  net  result  of  theae  two  hours  before  tbe  bath  is  that  B 
ia  lower  thftn  N  by  about  J   to  1  ^ain  per  hour. 

In  the  hour  eodLop  7  p.m.  the  Turkish  bttlb  was  be^n,  and  it 
Clime  to  an  and  in  thi^  hour  ending  8  p.m,  Supper  waa  taken  and 
tiiiiKhed  in  the  hour  ending  0  p.n:i-,  this  being  exaetty  the  B^ma 
hour  aa   Id   fig.   ■^. 

We  afH.%  then,  that  from  the  time  of  the  lath.  7  p.m..  up  to 
U)  p.m.,  there  is  a  atcarjy  divergence  of  the  two  ciirvca,  N  riaing 
while  B  falla,  ao  that  at   10  p.m.  B  is  1^  grain  below  N. 

At  11  p.m.,  bowi»ver,  they  come  mueb  nearer  together,  but 
thi^  WAA  du?  to  a  rUv  of  B  while  N  rem^iined  unaltered.  At  5  A.m. 
they  are  just  the  same  diatanue  apurt  aa  at  11  p.m.,  but  at  T 
they  arc  again  very  close  together. 

In  the  hours  7  p»ro,  to  11  p.m.  ificioBivc,  N  eseeode  B  by  almost 
exactly  ^  gtaia!4.  if  we  mAka  no  allowance  for  the  fact  that  B 
waa  a  little  belon'  N  to  begin  with  ;  or  if  we  aUow  {  grain  per 
hour  for  ihisj  then  the  i-ffeol  of  (lie  Turkish  bath  was  lo  diminiah 
the  i!J[cretion  oE  acid  in  the  urine  by  '2  graina  in  those  hours. 
51 
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But  iJjiB  h\\  IQ  PKtrelioji  (if  aciiU  amall  though  it  seeioB.  wB6 
thr  index  of  a  very  dislinct  t-Seot  on  the  olkalioity  of  the  bWi 
acid  en  the  cxE^rctioii  of  urio  acid,  for  when  the  ns&.  of  B  oocuTred 
in  Hie  hour  ending  11  p-nSn,  there  were  vary  Tjidrked  niyalpt! 
and  rheumotio  pain*  in  Mveral  parta  of  the  body,  whieh  no  doubt 
»wed  that  during  the  previoua  houra  there  had  been   some  excess 

urk;  atiid  m  thv  l>lood»  and  that  tlie  fall  of  rdkaUnity  u'ah  now 
cnuBing  it  to  he  retained  in  Uie  fihrous  tiBBLiefi, 

PraoticaJly,  the  bath  doprpf^acd  the  acidity  of  the  urme  for  twelve 
hours,  the  greatest  effect  being  ahown  in  the  two  houra  that  imm?- 
diateTy  foUowM  it,  and  there  can  he  no  df>ubt  that  a  aimilsr  bath 
repealed  every  day  for  a  wflalf  would  have  fl  vprj'  distinct  effect 
on  the  ihlkthUdity  ol  the  bloud  and   (lie  exeretion  of  urJe  arid,   und 
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wnuld  tbufi   have   probably   b   very   diHllnct  effect  dd   any    arlhntiA 
thnt  wti3  duo  to  uric  acid- 

The  liret  efTeet  of  su^h  a  bath  would  ho  to  jnorcafic  tlze  cxDro- 
lion  of  urio  acid  mid  relieve  the  paiuu  uf  artiirilis ;  but  iMer  on, 
when  the  alkalinity  of  the  blood  began  to  fall  again,  ha  at  11  p.m.. 
toniii  uTi)fe  WLiuld  again  be  driven  into  the  joints,  and  the  pains 
^ntdld  be  ijioreaaed ;  a-mi  this  tnertaAe  of  pains  sruuld  be  very 
tivAilivd  if  u  patient,  after  a  hath,  unwisely  expoacd  himself  to  cold  and 
tUkup-  w^^*j'^  would  quickly  clieck  pofspiratian,  or  dmnk  achi  winee, 
«|ivh  ffoiild  ftLao  dirainuih  the  alkuliuity  of  the  hlood, 

Xfco  CAW   0*   ^-    ^-'   nkentiooed   ubovp,   in    which   the    troatfnent 
.  r^rfC«  by   large  doi^ea  of  arseine  aeemi^il   lo  pitnluce  or  inerenar 


RnaDUA.T[8U   AND    UOlLBUfi    OOtiDlB 


803 


an  ^ndccardtti^.  almost  raines  the  qucatioa  of  tbe  causation  of 
ohorca,  for  unlcse  there  was  some  exceBs  of  uric  aoid  in  the  blood 
along  with  the  choroa,  tho  arsGnio  would  not  havi?  produced  an 
endocjirditls ;  and  this  augg&ta  the  further  (|a?:s1ioa,  doee  areenio 
cure  chorea  hy  clearing  thf  blood  of  urir  auid,  or  is  chorea  one  of 
tbf  effecte  of  esceas  of  uric  acid  in  the  blood  ? 

And  tJiere  are  a  few  facta  in  this  connection  which  it  moj  be 
OB  weli  to  bear  in  mind,  even  though  they  do  not  as  yet  justify 
any  definite  conclusion, 

FtTHt,  then,  ohorea  ha^  a  fairly  definite  relation  to  aeute  rheu- 
matiBm,  and  E^hid  relation  saema  to  be  that  it  precedes  or  follows 
it,  but  doi^  nut  often  accompany  it. 

Now  migraine  hears  just  the  same  relation  to  rheumatic  fever 
as  we  ha^e  been  ahove,  and  migraine  in  dae  to  urio  acid  collrcmia. 

A^ain,  ohorea^  like  migraine,  comes  along  with  conditions  of 
dyppppiH  and  debility,  in  which  it  follows  from  our  (irat.  princi' 
ple9  there  i^  ccrtAJn  to  be  an  excesa  of  aric  aoid  in  the  blood. 

Then,  again,  the  mental  ooDditiona  in  chorea,  the  dulaeeSj  in- 
ability for  work,  and  the  inorcaec  of  irritability,  ore  thcec  not  also 
the  symptoms  of  collvamta  ? 

Tbe  late  Dr.  8tur^e4  considered  that  chorea  W£B  an  exaggera- 
tion of  fidgetinew,  and  i^  not  llflgHtiness  a  sign  ni  ootlwmia  in  not 
a  few  gouty  adults  ? 

Then  chorea  has  been  eaid  by  Dr.  Dicki^naon  and  others  to  be 
due  to  widespread  hyperuomia  of  tie  nerve  oontrcB,  and  Dr.  Hand- 
ford  {Brmn.  iSSit,  p.  l^U)  has  pointed  out  that  overwork  produces 
such  congestion  of  centrea  and  tends  to  make  it  persistent,  and 
that  thia  condition  of  centrea  la  evidenced  in  adults  by  trembling 
of  baadd>  nervouA  starting,  twitching  of  orbicularis  palpebrarum, 
and  Rdgetinc^  ',  but  overwork  (fati^uej^  aa  we  know,  also  produced 
GollD^mia. 

Then,  again,  ohorea  \s  not  very  distantly  relati^d  to  the  tremors 
of  the  aged  and  feeble,  and  I  observed  a  good  many  yeara  ago 
that  these  tend  to  he  worpc  in  the  alkaline  tid^  lioura  oE  the  day, 
and  I  gikve  acids  with  the  object  of  diminiahing  them,  in  aomc 
oaaea   with   apparent   auooeaa. 

Dr.  Uandford  also  mentioiu  n  case  where  chorea  began  during 
menstruation  which  fnllowefl  tnpntfll  depression  and  hyHt.eria,  and 
in  thi»  oaae  enibi-ilism  and  tluomboeiit  of  certain  ve^i^Ia  were  found 
at  the  jwe  mortem. 

Thtn,  again,  chorea  oft^fn  followfl  ahock,  fright,  or  emotion,  and 
these   conditions,   as    we   know,   ofteu   sulhcc   to  di:preke   the   meta- 
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boliem   of   the   body    and    produce   colJdemia    aa   tlie    reault    of    Uiv 
doprewioiL. 

Wc  have  seen  in  chapter  iv.  IhAt  Gravea*  didMse  h&oK  • 
Bimikr  rebtfon  to  sh<Kik  of  depre^arng  emotioc,  and  the  badii^  u 
tms  to  some  extent  of  Bri^bt'ft  dts«&se.  diahetee.  and  nil  ua]U>tn]r 
discBsi'a;  Hnd  mnri*  rwient  obst-rvatbuM  aeenj  to  show  that  the 
oapillary  reflux  is   markrdlj   elow   id  chore^i. 

And,  if  chorea  is  the  rcBuJt  of  hjp<-E%mm,  eta^is,  rtr  thrrMntx^eia 
in  c^rtftLD  DcrvG  ceatrps,  it  i^  not  diflicuit  to  Bee  how  the  obstruc- 
tion of  capillflritis  by  urio  acid  in  the  way  previoiisl}  sng^^£l«d 
may  at^e^unt   for   Uii>«- 

Then  Hfi  to  the  dnigiR  which  cure  L^liori^a,  araeuii;  prohiihly  (rl«Airs 
the  blood  of  urii^  acid^  and  I  have  auggcsted  in  the  above-mi-n' 
tioned  case  thut  it  produced  cndooarditiB  in  doing  so. 

Antipyrin  appears  to  have  been  UA«i  with  advantage  by  aomo 
{Britiih  RMicnl  Jfturnaf,  181<4,  voL  !i-,  p,  12'27),  and  it  also  cures 
migmine. 

Lastly,  aalioylati^  of  bcida  may  do  harm  la  chuieu  and  maki- 
thc  movcmvntfl  much  worst?,  and  though  snliojlat^a  do  no  honn  in 
migKiiac  when  given  at  the  right  moment,  they  may  make  it  much 
worsp  if  given  wrongly,  r,'-,  at  a  time  when  th<*re  la  much  gaeiric 
upset  with  debility  and  d^pr^ssion ;  tbey  also,  aa  we  know,  slow 
the  t^flptllHry  roflui. 

Under  th&CFt  conditions  thuy'  bring  oxoesa  of  uric  ackl  into  ihe 
blood,  and  if  the  blood  ia  atrooi^ly  alkaline  owing  to  dyspepsia  and 
d'Tbility,  the  uric  acid  will  combine  with  the  ulkaii  and  make  Hie 
migraine  miich  worsen  and  thin  la  the  reason  1  Ural  nse  mereury 
in  migraina  to  cl&ar  the  blood  of  uHc  a/^.  and  set  things  gfutig 
upwardj*,  and  then  follow  it.  by  Hji!icyUl.eH  f^J  i^atry  off  the  urir- 
a^id. 

L  uon  easily  underbtand,  therefore-  that  aatiejlatea  may  m&ko 
chorea  worse,  for  it  i&  go  commonl}'  associated  with  cooditioBf  of 
debility. 

ta  migraine  there  i^  no  heart  Enilurt?  s«  the  pain  is  due  ii> 
high  blood  pressure,  wLicli  heart  failure  renders  imposatble ;  but 
in  chorea  there  is  heart  failure  ami  low  blood  preaauce,  And 
Balioylatc    incrcasea   onlla^mia   and    makee    heart   faihiro   woroe. 

We  nee  then  that  there  are  numerous  coonet'tiona  between 
chorea  and  coUjcmta^  and  thar^  If  ohoren  m  due  lo  colticmla  we  can 
at  onco  see  the  explanation  ol  itt^  relalion  to  aeut-e  rheumuliain. 
which  IH  similar  to   ihat  id  migraine. 

Chorea,  therc-fote,  may  he  but  a  vartation  of  migraine,  tho  urio 
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Rcid  collcemU  aqJ  ite  oircubWry  UiaturbaELcea  proUuoijig  more 
Borioufl  and  lastitig  eflecla  on  tbe  more  unstable  aerve  ceotrea  of 
the  child- 

But  in  addition  to  the  theories  just  mentioneil  there  i^  iitiolher, 
due  appnreatlj  to  the  late  Dr.  Kirkes,  whirjh  makes  cborea  due  to 
emboliHiii  of  the  miuutw  ve^sL^Ln  *if  thu  brmtJ  (aorpnm  Htrmt^i),  thti 
emboli  taking  origin  from  the  previoui^ly  inHamed  vaKed  of  the 
heart. 

And  it  sGoma  tf>  me  thut  wo  oa,n  explniu  all  the  coaditiouB  by 
a  dight  modification  of  this  theory,  if  we  aiay  uuppoue  ihat  the 
embolic  parti clejs  originate,  not  in  the  valv«K  of  the  heart,  but 
in  vphat  I  have  callwl  a  »m»wat(*rm  of  tolloitf  uriis  Bfiid  hi  t\m 
blood,  ntid  that  some  of  the  urate  partjclea  collect  and  forBi  here 
and  there  more  or  Icaa  iiermanent  obeCnictionH  in  the  minute 
vesBolB  of  the  brain.  Such  a  condition  would  help  us  to  cxpluiUj 
not  only  the  occiflional  morbid  appearances  found  after  deatL, 
but  would  more  or  leHu  completely  flecouni  for  several  points  with 
regard  to  chorea   which   remain  inexpUeablc  on  other   Ihunrie-H, 

Thifl  condition  of  the  blood,  which  I  have  colled  colltemia,  is, 
to  my  mmd,  the  cause  of  Ibe  general  obdttuctiou  to  the  circuJation 
and  the  eonaequont  high  blood  prc»suie  which  urio  acid  producer 
(see  chapter  v,). 

The  obatruelioD  ia  partial  nnd  t«^mpr»rary  only  ;  the  colloid 
partial  lea  paaa  through  the  eapdldines,  though  HlowLy  and  with 
di^Qulty,  and  then  being .  carried  by  the  veina  to  the  deeper  and 
warmer  parts  of   the   body   are,   as   a   rule,   re-diaaolved. 

But  undoj  slighUtj  <Ulered  c&Adiirons  sovoral  of  theae  aoow  dakos 
may  adhere  together,  and  form  a  niaaa  capable  of  completely  ob- 
atnx^tmg  a  capillaiy  nr  sei  of  tapillariee,  and  aa  alter,  for  a  longer 
OF  shorter  time,  the  funetiim  an<l  even  the  atrueture  of  the  but- 
rounding   portiona  of   the   brain. 

I  have  for  n  number  of  years  beeu  Aiiggeating  that  emboliaiD 
or  thrombotiifii  thua  originating  in  colloid  purticleti  of  urio  aoid  ia 
the  blood  atream,  may  account  loi  the  well-known  rektioneliip 
between  sijoh  troubles  and  gout  fwee  alw  my  remarks  on  throm- 
buais   In  ehaptor  xii..   p.   r^M). 

1  have  aho  pointod  out  that  caucotion  by  the  obAtruoting  in- 
fluence of  colloid  uriu  acid  in  the  blood  wiU  account  for  one 
feature  of  Raynaud's  dideaet  u'hioh  i^  otherwL^t?  inexphcablt^,  namelyf 
its  hmiutbn  to  aurfiicoft  nnd  extr^mitiea.  i>,.  to  eiposod  pnrtionH 
of  the  boiiy,  and  the  effeefj^  of  local  oold  in  producing  Raynaud'^ 
difieafie,   t%a   by   washing   the   handi^   In    uuld  watcf,  ure  ^yell  known. 
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I   have  already  maotioned.  ilso,  the   probable  relatioB   of  irolliPmiA 
to  cold,  fluidw,  ftc_ 

Aad  now  we  oonie  in  «t^t  of  one  of  tite  nlteced  corkditlflDs  wlibh 
m&y  mgke  the  diflference  between  mere  tpmporarr  and  raotr  pet- 
maD<ritt  obAtrui^tTcjn  of  oapiU&rica  by  uolljcmia,  and  it  ^ill  be  found 
aUo  to  give  ob  jid  eKplanation  of  the  well-known  latce  prepoc- 
deraoce  of  chof^n  cases  in  prls,  which  seems  lo  be  from  two  or 
three  lo  one. 

1  have  ultcddy  givea  tlm  aaine  couiiliun  b  oliuptsr  xi.  as  the 
aailfl«  of  the  increased  .freqiiency  of  Raynaud's  dise^tEe  in  girU; 
and  1  have  there  su)!go«tf^d  th^t  aa  fcirla  df^er  from  boys  ehiefl?  tn 
having  a  letiA  a' ell 'developed  musculaT  eyst^m,  they  will  have  also, 
prcrliiLbly,  a  lew  pow<:rful  heiirt ;  and  thta  may  juBt  make  the  dif- 
ference between  the  Alight  tismporjiry  Dbatruclion  of  their  oapillAiiai 
by  GollEemii)  wEiicli  produces  cold  hands,  and  the  more  severe  And 
pw'mflnoQt  obfltruetioD  which  brings  about  actual  Raynaud's  disease  ; 
and  we  can  pee  that  th^  washing  in  cold  walet  will  act  jU;fit  as 
cold  in  the  teat  liibe  (ehiiprer  v.),  by  determining  or  increftsing 
the  precipitation  of  the  colloid,  and  make  the  difference  between 
a   few  Bakes  of  rdqw  and  a  blinding  storm. 

Sov,  obvioiisly,  exactly  the  aamc  explaaation  will  apply  to  the 
proponderauoc  of  ohorea  in  girle  if  it  is  due  to  coUtemic  emboliem, 
lor  a  little  weakueas  of  tbe  heait  niuficle  may  juet  euflioo  to  mnko 
the  diffejynce  between  such  .slight  and  temporary  ohfctructioo  of 
copiiloriefl  aa  i;auaefi  general  high  blood- pressure,  and  the  oiore  pi*r- 
mancnt  or  lasting  obafruotioD  which  ia  the  possible  cause  of  chores. 

The  eame  fact  may  aho  serve  to  explain  the  ^e^t  value  of 
rest  in  bed.  which  will  relieve  the  ht?art  of  much  work  ;  and  arsenic 
nnf  only  clwara  the  blood  of  uric  acid,  hut,  aa  la  well  known  in 
cuuritrieB  where  It  Ia  euten.  Mtrer^gtbens  the  heart  and  the  mvir^l^a 
in  geneml. 

In  a  oaaa  under  my  tare  tht  blood  pressure  rose  during  Ircat- 
mBQt  by  rest  in  bed  and  arsenic,  though  the  capillaij'  refltix  was 
slow  the  whole  time,  ahowing  thai  (he  cure  was  due  rather  to 
atrengtheniny  thf!  heart  than  tleariag  u|>  the  coUi^mi^-  Fj»Lncifi  M., 
afnU  12.  admitted  into  the  Metropolitan  Hoapital  January  A, 
llXXl.  A  day  or  *wn  after  admJasion  the  pulse  was  ^2,  aljghtly 
im^lar.  the  blood  preasare  IK) — 100,  and  capiUary  retiujt   7. 

About  two  weuks  later,  wk«il  movcm<mta  wore  leas,  oapilUry 
ttiliai  waft  Htill  7—8.  hilt  the  blood  preaanre  bad  rbeQ  to  120, 

J^  a  work  later  nheu  thi^re  ^ttre  no  movemenU  ut  alL  capiU 
"^9  Mi«X  tttti*  tliv   sjhiue   aa   before,    hut   the    blood   presatira   had 
■A  to  L:iO.  M 
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Th«  (ihorea  in  thifi  CAtie  fullitw^l  an  AtUi;k  of  Hore  throat,  joint 

paioa  and  cfLtarrli  aimie  three  weeks  beforr?  It,  aad  I  aIiouUI  re&il 
the  eequenoe  as  poat-Icbrilc  ooUromia,  Jj?-art  failure,  chorea,  and 
this  was  iollowed  by  r^overy  of  ho^rt  and  diBappcarancc  of  the 
chorea,  la  spita  of  the  oontinuunce  of  aotne  (but  probably  less 
stfv^ere)  coll^mia. 

I  Lave  now  observed  HLnulaf  ahungea  ol  blood  preasure  m  quite 
a  number  uf  ca^s  oF  chorea — in  all,  in  fact,  that  hdve  come  under 
my  notice:  tho  blood  prcaaute  is  low  at  lirst,  but  as  the  heart 
ooudition  improves  with  rest  and  tonics,  and  the  pressure  rises  to 
and  above  normal,  tho  aytnptouis  get  Iohb  and  ]ff».  The  wbove 
ease  is  typical,  Rnd  I  have  no  fcpHce  to  give  more.  I  lootc  upon 
arsenic  merely  aa  a  cardiac  tonio,  aod  other  tonics  will  do  quite 
ua  well. 

Then  igain  the  CDdoearditip,  whioh  tnay  or  may  not  accompany 
ehorea,  is  probably  ooe  ol  the  results  o£  the  high  blood  presajre 
which,  aa  ha?i  he^a  already  explained  in  this  fh;»pt-er.  if  it  slraifu 
and  irritates  thp  fibroue  tisaiies  of  the  valves  may  lead  to  the  pre- 
cjpitatiou  of  ucatea  upou  them,  and  ^o  to  this  further  irritatioa 
and  the  origination  of  endooarditia. 

Uorv,  a^ain,  the  presence  or  abaenev  of  endocardJtia  may  dcpeud 
upon  whether  the  heart  is  rested  or  worked  at  the  bogioclog  of 
thti  difleau. 

Again,  such  a  causation  will  eitsblc  us  to  understand  completely 
the  relationship  ol  ohoreu  to  shock  and  to  faiigue. 

Almost  every  shock,  mental  or  bodily  (and  they  uro  geoorally 
both),  aulheee,  if  at  all  devero.  to  suepend  digestion,  to  lower  the 
hourly  excretion  of  urea  and  of  acid  in  the  urino,  and  bo  to 
tnerease  to  a  corresponding  ectent  the  alkalinity  of  The  blood;  and 
thus,  especially  in  clutdren,  to  f1<]od  it  with  uric  acid ;  lienee  ^huck 
often  su-lfices  to  bring  on  mc^im,  epilepsy-  or  mental  depression  in 
those  who  aufitr  from  these. 

GravcB'  diecaac,  which  1  have  already  suggested  (p.  112)  may 
be  due  to  unroliercd  high  blood  pressure,  may  also  originate  in  a 
sirailar  mentnl  ehocb  (see  Sir  \\.   Broudbc*nt,   ^'  Tho   Pulse/'  p.  90). 

The  effect  nf  fatigue  in  producing  oollaimia  in  thoac  who  have 
large  Btores  of  uric  acid,  has  already  been  treated  of  at  great 
length  in  chapter  viii,,  and  ita  hearing  on  the  coUromic  oausBtioQ 
of  oborca  is  obvioua. 

Some  interesting  suggestions  Are  made  by  Dr.  Churton  {Briti9h 
Mrdi'^ai  Jotiritn!.  \t^*.h\,  vol-  ii-,  p,  715)  beariEig  on  llipae  pnirilf),  one 
of  which  Is  that  chorea  Tuav  be  due  to  direct  irritation  of  tho  nervoua 
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fl^teni  by  shook  nr  excit4>mp.nt  determining  the  toxin  to  cbai  gjst^m, 
juot  ji3  ^  weltitig  d^ltirmines  brtbnris  of  th?  upper  or  luvrf-j  vx- 
tremitJca  ua  ibi?  cuic  may  be  Aud  fuitUer  un  ht;  bOiya ;  '*  Bui 
Afthritb  u  never  the  first  result  of  fiii^bt*  and  uhori^  m  acver  lie 
itfBt  result  of  chill.''  Exnolly  bo,  for  fnght  c4uepa  dopresfron  and 
collffimia,  vrhioh  U  the  i>ppo6Jt«  comlJtion  to  urthritis;  and  c^hill 
caiiRe«  n  fall  in  ib«  alkjibnity  of  th«  bfood  and  clears  the  uric  ftoid 
out  o{  it  iaXa  the  joints  producing  jirlhriliH.  ^vhjiih  is  tbt?  oppo?iitp 
conilitioa  of  uric  auid  coiltuini^H  ^uU  i:hoiFu. 

These  oorK^idcrfltiont*  explain  alao  what  aome  rcKani  oa  Mcop- 
tiona)  and  ^ecia  quit^  unable  to  underBtand,  uumeJy,  why,  if  atio 
acid  JB  ihe  cause  of  arThritts  there  is  none  'm  eoDdilions  of  nniciiiiA 
Qtid  debility,  such  ns  spkmic  leuoocyfJimnJA  when  the  bloM  and 
urine  ore  full  of  uric  acid. 

But  eycrythtn^  as  regards  arthritic  depends  apon  whetbcr  the 
blood  ia  a  ^oo<l  or  a  bad  Bolve<nt  of  urio  acid,  ia  takmg  tt  up  irorn 
tb<>  tLisues  or  CbroxTicg  it  into  them  ;  and  in  all  fhuse  uondiboiu 
of  ansmja  and  debility  the  only  reaaon  for  an  evcesB  of  Uric  n^id 
in  the  blcod  iH  that  Jt*  powijrs  of  difv^oiving  it  and  holding  it  in 
fiuluticn  are  iucreaaed ;  and  this  is  exactly  the  condition  whieh  it 
K  OUT  idm  to  bring  about  when  we  want  to  cure  artbritia. 

On  the  other  hand,  it  is  not  ver>'  diiheult  (and  it  h&&  br^en 
done  or  haa  done  itaelf  in  many  of  ih*  cfl»<?9  mentioned  abovBj^  1o 
drive  some  of  the  una  acid  out  of  the  blood  into  the  joinU  and 
produce  artbriti*.  hence  IIip  (iomtnonly  obwrved  Alternation  ol 
anaemia  and  rheumatism  ;  with  many  girU  of  the  present  day,  life 
ifi   made  up  of  auch  altemfltiona  for  aoniD  years. 

It  ifl  only  fair  to  aay  that  Dr.  C'hurton  adds  to  ihe  abovo-quoted 
lines  '*  aaivss  foar  or  braiD  excitement  aceompaniGa  the  ohill "  ; 
but  I  am  conct-rned  with  the  rule  and  not  uith  ihe  exoeptioa,  and' 
the  rule  \s  that  Umw  causcfi  uolk'mia  and  depression,  and  chill 
clears  the  blood  of  uiic  acid  eilher  locally  or  generally,  acd  may 
thus  pro<lucQ  arthritis,  or  ioflammal^oa  of  any   [ibroim  tisauM. 

1  wdl  no^v  shortly  mention  in  illufliration  of  some  nf  thi?«e  points 
a  caae  under  my  cjire.  Tt  h  that  ol  il  girl,  ^^ed  lr&,  aJmittod  into 
the  Metropolitan  Hospif-al  with  her  rnhird  nttncb  of  chorea  oa 
Man;1i  14,  1897.  There  la  no  sign  of  oiiducutilit  le,  eithE^r  recent 
4K  of  old  standing,  ao  that  tbia  cuuae  ib  [>robably  absent. 

Her  mother  U  a  suffertr  fr[)m  megrim,  ond  out  of  hw  mother'a 
flisterfi  had  chorea  in  ehildliuod. 

The  patient  herself  *iuflera  from  Buoh  hefidnch?  (uric  acid  hdad- 
ache)  from  time  to  timtr,  and  had  Kevera!  hiid  ntfjicks  in  rather 
tpiii^k  surceH:^inn  juat  before  thia  Last  uttitck  of  uLoR'a  came  on, 
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The  deteTminiog  uauso  of  Ihifi  last  attack  Beema  to  have  been 
nu  injury  resulting  in  &  severe  cut  on  the  thumb  of  the  right 
hand,  i^hich  formod  a  rather  a^ly  wound  at  the  time  of  aduiLbHioii, 

Here  th«a  we  have  a  uhouk  u^  the  determining  cau^e,  and  vre 
h&TO  thiH  Bupcrveniiig  upon  the  parage  of  a  coneideFabU'  umount 
of  urio  acid  through  the  blood,  aa  ahown  hy  the  frequently  roour- 
ring  headaches. 

On  admiseiozi  she  was  also  noted  as  being  extrpmeU'  iLiiwmicJ, 
und  ad  having  suffered  more  or  less  from  this  for  8oniE\  tiniv-  She 
abo  prer^euted  all  the  signs  of  debiJiby  and  ejcliauation. 

But  we  kaovr  mucb  more  than  tliia^wo  know  why  ahe  vras 
unffimic»  why  she  had  coUieinia  and  Jrc(|ueDt  hcadothps,  lot  she 
waa  in  seryioe  in  what  la  known  as  a  ''  hird  place^^'  ftcd  this 
would  undoubtedly  produ<3o  faligUL*  and  collromia :  and  we  know 
jiIho  that  coliffimia  at  her  uge.  thre<*yeflre  after  the  year  of  greiteat 
growth  (see  chapter  sii.  and  fig.  bd),  would  cf  neceaaJty  be  aevefB, 
and  this  would,  as  is  common  in  girla  of  her  age,  produce  chlocosiH  -, 
further,  the  coUaraia  would  b<j  aignaheed  by  exactly  what  we  tind 
in  her  hutory^Beveri?  and  rather  frequently  recurring  bei^daches. 
It  may  not  bw  without  interest  to  remark  in  paesing  that  epilepsy 
very  frefjiiently  bcgi[i»  In  girU  just  at  the  age  of  this  palient,  and 
no  doubt  it  does  so  an  the  result  oE  exactly  the  same  cauees  as 
those  that  rendered  her  heaJachea  both  more  frequent  and  severe  ; 
and  epilepsy  also  la  another  di^e^Ae  cloHcly  associated  with  cob 
Jtemia,  and  may  apparently  bo  OTiginated  by  a  fright  or  Rhoc^k. 
Then  the  progn^daive  farigxie,  ^jolliemia,  and  aniemia  would  be  oertain 
to  react  on  the  nutrilion  of  the  muHtk-s  and  the  henrt.  and  we4kt?ti 
them^ 

Thia  then  was  her  condition  when,  on  March  *J.  a  china  haf'in 
!qJL  00  hor  hand  and  cut  it  severely, 

This  no  doubt  caused  a  conidderabh-  alioek,  which  inleiisific<d 
the  colliemia  by  further  upsetTing  nulrilior.  The  collwrnia  would 
hiive  rained  the  bluod  pressure  and  canaed  headaube,  but.  the  li-iitt 
had  now  Eaibd  before  ita  acoumulating  ]ui0f<jrtunea  to  duob  an  e;(ti-'nt 
that  it  was  CO  longer  able  to  keep  uji  the  blood  preuure  :  und  to, 
as  she  herself  telta  ija,  there  was  no  hcodai;he»  but  the  <ihon*io 
Tuovemt^nts  soon  began,  for  there  was  collbemia,  and  co!l*pmio  bbek- 
itig  of  the  capitlnrieii  of  the  brain  was  favoured  by  the  very  weakneaa 
of  the  heart  which  rendered  headache  Impo^i^ible  {&M'  remarks  oji 
Antipyrin  on  p,   %B). 

TLc  pulac  on  admission  tive  daya  later  was  HI,  with  a  tem- 
perature  a  litUe  above   yu*,  but  the  very  violent    movements   may 
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Ljaite  account  for  thia  And  the   Kgns  al  t^xhanetiort^    whitk 
uIho  mof.t  marked. 

I  may  saj  that  1  have  nav  obaervM  thAt  capiHai^-  reflux  k  u 
thpae  choreifi  crws  always  slow,  a-m]  thf  blood  preraurie  sliglitJj 
nbovf  normal,  thou^li  no  d<inbt  but  for  the  heart  fftilute  jt  wouM 
be  hi^htc  f^till.  as  the  oApilhirv  reflux  is  eJon*  iMiough  to  {lcgoobI 
for   higher  \i\ood  presBure  thoa  one  tiuds. 

She  wiLS  given  injections  of  morphine  ic  quiet  her  on  thp  firar 
dny,  iind  Th^n  put  on  a  amall  dnse  of  nrs^nic  ;  and  in  two  or  llitw 
(laye  nhv  waii  muoh  ijui^tcr  and  «ven  able  to  speak  a  few  word^i 

The  mcJvemenU  continued,  but  1ms  violentlv,  for  many  wcck&, 
but  by  the  end  of  April  tbey  werr  abnoet  gone,  and  ahc  ww 
iilluwud  tu  bv  up  for  u  iittlo ;  she  was  txtntiriuing  the  atMiuc,  uui 
^aioing   weight. 

Sh*^  was  flill.  htiwtvcT,  dttcidedly  ansrnic,  say  blood  decimal  bv 
sight  '.^  to  '4,  and  fuid  a  i]uiL'k  pulse. 

Her  previous  attuck^  of  chorea,  first  at  ton  y&ara  old  atid 
second  at  12  yoora  oldi  were  much  leas  severe  than  the  thirds  and 
thia  is  interesting,  as  ^Ul;  would  probuhlv  U^v&  less  uric  arid  avAil- 
able  before  her  year  of  greatest  growth  than  after  it;  and  1  can- 
not  help  thinking  that  if  she  had  been  on  &  uric-acid- fre«  diet 
frnm  (he  date  of  her  ^et^ood  attack  she  would  now  hftvc  eeoapfd 
the  coliemia,   autoniJa,   hoadacbca.   and  chorea. 

For  an  interesting  case  in  which  choree  apparently  fallowed  on 
depreflsioD,  hj-stena,  and  oxcessive  irntflbility,  these  being  all  dgn« 
of  coiJnmU  and  coming  during  mt-netraatioTLT  it<»  froijueni  oauSi, 
and  in  which  embolism  and  (hrombosid  of  certain  vcisseila  wen 
faund  after  death,  set  Brain,  July»  ISQ\),  p.  175.  AuJ  for  a  c««f 
ia  which  chorea  uame  on  as  rbeumatic  fever  left  off,  thuS  la,  whca 
there  was  abnoat  oprtainly  Golbeinia,  ace  Brttith  Medical  Joumalt 
WH,  vol.  ii,.  p,  1227,  But  chorea  follows  other  ai'Ute  diseas«B 
besides  rheumatic  fever,  for  every  aoute  disease  in  a  child  is 
fr>llowed  by  post-fehrile  colliBmi^  (see  also  article  in  Proifres  Mrtti^tU, 
April,   lase.  p,  ^101). 

With  regard  to  diflgnoais  1  have  little  to  say.  When  1  ecf  «a 
arthritiB  which  appears  to  hftvc  originati.*d  under  cocditions  which 
lui^^ht  have  precipitated  uric  acid,  and  when  1  cfi-u  fend  ut>  olhvt 
obvious  cause.  1  trout  the  uric  acid  and  judge  by  the  results;  if 
the   ironble  Is  relieved  by  Bi»lvenW  there  is  no   room  for  doubt. 

1  havt:,  no  doubt,  oLii;i»ionally  been  misied,  eapeoially  by 
inabgnant  and  other  new  growths  ;  and  pi^rhaps  one  should  view 
vitli   a   oertaiii   amount   of  suspicion  arthritis    in   a   einglo  joint. 
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Btnading  aioDO  and  yut  not  liavin^  cx&utly  tho  characttjrB  ol 
r&gLiJac  monurciuukr  goul ;  Bimilarly,  in  what  appeata  to  be  rh«u- 
iimtiBrn  at«ndhg  aloae  in  one  riingle  joint,  we  mn^  not  forget 
tlmt  tlii^re  iiTv  aome  utht-r  things  bef^idcti  uric  Bciil  which  may  cuuee 
such   trouble, 

la  one  or  two  caatia  of  deep-acated  new  growths  the  myalgic 
QHd  ccuralf^o  pains  kavc  for  a  tiiao  rujembt^d  the  work  of  line 
acid,  :ind.  atrangdy  enough,  in  sonar  oi  thes«  cabch  salioylati^s  have 
even  for  a  dny  or  two  iiiarkftlly  relirvftil  RUL'h  pains  though  due 
to  new  growths;  posalbly  they  have  exerled  an  influence  iudirecdy 
through  the  bloo<.i  preflsarc ;  though  even  in  new  growth*  tlie 
presence  of  udo  acid  may  iuorcoao  a  local  untation.  and  its 
removal  will  at   lea^  do  no   banc. 

I  notice,  in  St.  Bartholomew's  Hospital  Journal^  December,  JSOU, 
in  an  article  on  "^  Primary  t'leiiGrnl  Acute  Gout"  {by  which  is 
meant,  I  gather,  polyarthritid^  clearly  due  to  uric  acid  ooming  in 
middle  lifu  with  a  bistury  vt  rhcurnatiam  pretcdiiifc  it),  thai  Dr. 
Parkcp  altcmpta  to  cspbin  the  (for  him)  difficult  questions ; 
(1)  Why  BO  many  of  theae  caeea  gave  a  hietory  of  rheumatic  fever 
(28  per  cent.):  f2)  Whether  rheutnatbm  predUposeu  to  pout  and 
gout  to  rheumatism:  and  then  goe^^  on  to  sny,  "Are  wv,  with  Or 
Haig.  to  regard  both  gout  and  rheumatinm  as  manifestations  of  an 
uric  acid  diathesis  1  " 

1  trust  that  Done  of  thoae  who  may  do  me  the  hooouF  to  read 
my  writings  up  to  thie  point  will  think  that  they  are  wi^h  mo  in 
believing  iu  any  auch  produt^t  of  liopelpaa  iguoFHiice  a*  ''  An  uric 
acid  diathcaifl/' 

Ah  I  have  already  oaid,  gout  ia  rheumatism  a,ud  rheumatism  it* 
gout,  for  the  arthritis  in  both  js  olcarly  due  to  uric  acid,  and  this 
i»  tho  only  pathology'  that  will  satisfactorily  explain  all  the  conJr 
tions  met  vHtb  ;  while  the  ubova  lb  a  good  instance  of  the  difh- 
oultice  in  which  others  land  themselvefin  in  trying  to  work  out  any 
otiter  explanation   of  the  facEJ^   that  nature   prosenta   to   them. 

But  no  aituatioL  ia  m&de  clearer  by  the  mere  substitution  of 
one  unknown  factor  for  another;  as  those  do  who  fly  from  a 
gouty   or   rheumatic   Jiatbv'sia  to   one   of  uric   acid. 

Diaihi^flis  altogoth^r  h  but  a  cloak  for  ignorance:  away  with 
it,  and  substituTe  that  which  can  be  demonatrated  in  i?vcry  ca-^e, 
namely,  poisoning  by  Dealt  aud  t«a.  or  Himilar  alkaloid -containing 
subatancca^ 

Uaa,  then,  the  aulferur  from  arthrttis  nothing  to  fc^ir  from  tli« 
urio  acid  he  forms  ?  No  doubt  be  has,  for  hia  jomta  having  been 
injured  will  long  bs  liabl*  to  further  imtalion  from  comparativdy 
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Mtoaet   In^   vvBtM   fnm    the   blood   &d<1    Umuc   auida  «t 
ufiportmitr   1M«    one    acicl    fili«j-   vrork    in    chapter    v»},    bvi 
pocBt  k,  tkmt  i!  tbfM  pf«)pl«  h^  never,   irom   thv  Un«  of  W 
1fa0V  aioUivrV  bnttC.  Mtea  flesli  or  Avultowfld  HuTtHfJiiieM  luh 
*ifc«iiUa    vliicli  we  ohftU  d»casK  fiLTtker  iii  tht>   rwxt  clupiur« 
wo«ld  fa»^  h»d  DO  utkntb  eiUier  b  tuly.  nuddh?  «r  Uto 
to  pttufe  the  morbid  &Dfttcimi£t4  r  bur  their  jomU  kt  W,  TO  n 
jMTv  wovUi   £xc«pl   for   flcciflenta]   UNuniutums,    be   *•   Htif 
frw  from  Siatmgm  And  di^^aiutttioii  a«  at  6,   7   and  H- 

Di»Uma   la   «   vytl^   a   aludow    vhlrh    ranoot    be   b 
book.    Aod   n   tlifoiefore    hard    to    ^ay  ;    ttiit    ivthk    jiooo 
rvality   vluch  c«ii   b«   dctnoiLatrfttod   m   every   uac,    tto  dEcctv 
bo   «iM«md   and   ita   pfogreAA   Btopp«d ;    but   botl^    tbftn   ^ 
beglBBm^  oan  be   proveitt^d,   and    nhea   this   hoe    beoa   dow 
pfaarLlom   diAtbesH    sin   have   no    more   daik   comnm   i&   viod 
hadn.   and   »e  ^hall   :•«:   thi*  ejDpty   shadow   chat    it   wm. 

As  re^ftrdfl   irratmiCDt.   it   abound   aer«r   \jv   fvrgqllcn   tknl 
nr?    tvro    waj*   ol   comi^   arthntid ; — |J)    &limiiiaLM>&,    a*   bj 
cyUiw,  aiid    (^)    lUtcstioiK  i^biuh  tiJeJire  th«  blood  a&d  parrtf 
more   oric  acid  being  brought  to  the  irritated  ioint  «tfqHnMit 
fhU   U   the   acrtJon   of   iodtdca.  giuiacuin,    sulphur,    aulphatai^ 
phalli  and  f^^k-ium  wnif^,  Ac 

Now   duDLEiatioa   t5   useful   la  aculo  comlltiona,   ani   vbcH  it 
compleiftj    iucceosJul   in   ^el^eviJ^^    pa'm   and    ri^luuiug    (ctnptftti 
it  affords  p<jcitjve  evid«aoe  that  the  urthritia  waa  due  lo  uhc  t 
for   in   Arthriria  due   to   Diber   tbtogft   elimination   ol   lihc   add 
DO  effect. 

RvbentioQ   i^   naeful   only   in   chiouic   caMi»,    when    tbe   iniUI 
joint  ia  acting  like  the  iinc  acid  filter  and  attracljn^  and 
ing  EiU   thf*   uric  acid  thai   cornea   near   it   rn   ih?   Mood  &nd  td 
Udda,  aod  with  eaeb  tajreaaa  of  uric  acid  \n  the  joint  th^t  « 
invren^e  of  pnin  and  troobTe.     But  if  tba  ratentirc  dni|E  cImH 
blcH>d  of  uriu  Jkcid  there  wiB  be  leas  lo  com?  pa«t  aimI  get  cau 
up   JD   the  irrit-ated  join!,   and  a«  the  imtatioa    itill   hav*  tiMK 
fiubttidn;  and  thus  ohranic  artJiritia  uan  ba  rvUev<^  by  dfvp 
CfiUAe  ri^t^nfioQ. 

Then  I  tltinlc  that  casea  of  ctrthritia  oan  beU  be  ooaudaMd 
falling  into  three  gFoup  : 
fl)  Aoulc, 
i'2]  Chronio. 
P)  Chronio  with  marked  debility  and 
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In  acute  cases  with  fever,  Balicylal**B  have,  as  o  rule,  only  to 
be  givPD  hcely  to  be  given  Buccesfiful Ij. 

The  salicylates  lauht  be  given  m  a  bufli<:t?Qt  dose,  IjeGQuw, 
other  things  being  equal,  the  amount  of  urate  eliminiited  depends 
on  the  amount  of  salicylate  in  the  blood  to  oombirie  with  it.  1 
have  Been  gr,  s,  ct  aaljcylflte  of  soda  given  three  tJoiea  a  day  in 
acute  rheumatinm  without  the  -imalleftt  effect,  wheo  gr,  ir.  every 
two.  three,  or  four  hours  promptly   relieved. 

Saliuykt^  of  amtnomum  is  by  some  uouaidercd  to  be  le^tt 
naimcating  than  the  aodium  se,\t.  and  for  the  rcaaoofl  prcvioualr 
mentioned  it  hat^  probably  aoiac  ndvantiLgec  over  it  as  regardii  the 
ehmioation  of  uric  acid,  especially  in  Buba(Mit«  dt  chronic  conditions, 

Tliera  are  but  few  reaflona  for  not  giving  a  ^pod  done,  the  he£.d 
sympt-oms  whiuh  the  SHlkyUte-H  prwltico  are  generally  triviftl.  and 
in  albuininuriu  nod  Bri^ht's  disease  there  ia  but  smeLll  evidence 
that   they   really   incrcast  the  albumen, 

If  they  do  ojiubc  a  little  deprossioDT  ^bat  Is  that  to  the  doprcs- 
eion  of  a  prolonged  attaeic  of  acute  rheuraDtiam  ?  And  it  se«?m* 
that  at,  least  a  part  of  the  depreHHioii  they  havr;  been  credited 
with  la  really  due  to  impurities  whioh  wc  arc  gradually  loaroing 
to  eliminate  (see  &d  inlcreating  artiole  by  Dr.  Lees,  Lancet.  1^93, 
vol,  ii.,  p.   1W>). 

Whan  the  temperature  ia  itot  high  you  must  keep  the  patient 
pool,  and  on  no  ai^count  allow  perHpimtifin  in  hot  wealher,  as  this 
will  ijuitp  in^et.  t.he  action  of  tin-  salicylates.  Undt^r  ihtw^?  cinunn- 
*«tanoes  (auhacute  oaaea  in  hot  wealhor)  you  must  not  only  clothe 
ver}-  lightly,  b^it  you  may  also  have  to  k'v^  flmall  doeea  o|  thr 
mineral  acidfi  two  or  three  timoa  a  day  in  alternation  i^ith  some 
of  the  doHea  of  aalioylate,  before  their  beat  action  in  removing 
unu  add  andJfeHevmg  arthritia  is  ohtaine.1.  Thia  trpfltmi^nt  will 
fi]«)  prevent  the  aalfcylales  from  caii^'img  depression,  ns  their  du- 
pressing  effeot,  when  not  du«  to  tbe  above-mentioned  impuriticH, 
IN  generally  the  result  oF  their  meeting  a  large  amount  of  uric  acid 
in  the  body  and  sweoping  this  into  the  bloody  where,  in  the 
nbaence  of  much  fever  and  in  the  presence  of  pcrnpiration  and 
debdity,  it  may  meet  with  mut^h  alkali  with  which  the  uric  acid 
then  combine*,  producing  very  marked  (inllffloiifl,  with  its  terribly 
depressant  effects  ott  circulaljuii,   nutrition,  and   met-aboUam, 

The  dnprpHwint  effoota  of  the  saiicylatefi  arc  thua  due  partlj'  lo 
the  quantity  of  uric  acki  met  wjth^  and  partly  to  the  meeting  of 
thia  uric  acid   with  much  alkali  in   the  blood,   producing  collmraia. 

ATid    I  behave    that   1   have  aefiu  KaiicylutCH   priKlutM;   the    most 
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wvT«T«ollietnia,  with  most  ucpleosatit  corebr&l  ami  aurfti  aymploau- 
)vHt*f«  h^rt  failaro,  with  collapec.  d^Iirmm,  or  tuaniu  (v« 
■4*|>i^r  vitk],  wh«ti   given  with  ^Ekall.  or  iu   t^aeea  where   the  fev« 

Mit  nut  high  tnaugh  to  ki^ap  up  the  acidity  of  the  nrrne  and  k«cp 
iluirii  tlin  a[kalimty  of  the  blood,  or  Hgaiu  in  coaeft  wh^m  eJw 
)Niltritt   wjLB   kept  hoilmg  and  fitewing  uuder  lic&vy  clothing. 

And  I  havo  seen  thiMn  ail  do  ttm  without  much  relief  of  the 
&rtbriti«,  perhaps  bvqd  while  TDabiug  it  nLtber  worae- 

My  own  practice  »s,  tberoforp,  in  acutci  uaa^s  to  give  pfontv  of 
•ftlioyUtv,  tLjiil  lo  aee  tbat  the  patient  is  in  no  danger  of  bdug 
undft  to  perspire. 

In  leo9  acul^  coaes,  to  keep  the  p*ti&nt  diatinctly  cool,  iod 
evc^n  to  give  somt^  aeida  If  the  ^veathe^  to  hot;  and  vrith  thr^e  pre- 
OBUtioTiA  th&  orthritiit  is  generally  quickly  lelieved,  And  the  patieot 
iuffera  on  other  troubles. 

AttpiriD,  a  uombiiiatioQ  of  aalicyhc  flnd  acetic  acide,  ia  often 
very  uaeful  in  subacute  oocditiort^.  as  the  acid  radicles  keep  dowD 
X\i^  alkalifiity  of  the-  blood  and  prevent  uric  acid  combiotng  vith 
¥ki\in\\.  and  the  dose  is  the  same  aa  that  of  eahcylate  of  wda. 
Vc*ry  ^od  insults  with  aspirin  have  also  been  reported  in  pleitriff 
with  effusion  (no  doubt  rhj^amntic),  and  in  pericflrditia  (see  fihrirA 
MMicul  JoaToai,  l\i[*2.  vol  i->  EpitoiUK,  p,  V2)',  &nd  it  ia  lu  iuch 
suriouB  GonditioDs,  cauaiDg  fftll  of  temperatitrc  and  deproBaion.  that 
the   groatoat  good  may  be  expected  from  it. 

When  salicyUtes^  given  with  all  proper  cars,  and  in  sotidac- 
lury  quantity,  relieve  the  arthittic  pain^  and  reduoi^  th?  tempen' 
turn  Anm^what.  hut  it  Btill  keepa  on  without  any  aign  of  falling 
1u  normal,  yan  uvuaI  cuoE^ider  whether  you  have  not  to  defU  with 
rntpriti  or  some  other  fever,  of  wliich  the  arthriti*  wa»  a  mere 
iMiinpliivfclion   in  on  arthritio  subject. 

WhtfN*  flftlifylafeB  fail  either  to  reheve  pain  or  reduce  the  tein- 
(w>mltiTe  to  any  notioeibli?  ejttent,  even  aJrer  all  conditions  ha\-e 
litwit  mmlo  Uvourable  to  their  ui^ljon.  and  nt^pirin  hh^  also  failed, 
tho  iiiwAibln  presence  of  p/F^nua  abi^uld  be  ooQsidcted. 

U  uibuylnti^rt  act  quite  Rati^Wtorily,  rrlievmg  the  pains  and 
lifhiM^i^A  down  the  temperature,  thoy  should  he  oontiitLied  for  u 
hi^uer  Umv  in  arnall  doHQa  (weeks,  perhapa  montlu)  to  olear  out 
a«  iiiuoh  M  poaaible  of  the  sloT<is  of  ^}T\Q  ncid  and  prevtinf  a 
ititHl***  I  '*^^  ^^  ^^y  ural^  (KVen  »  qut1«  microscopic  quantity)  ts 
laft  in  the  aHinil-i^l  atructutea  it  will  act  as  a  uric  aoul  filter  du««» 
Hiid  aMrnct  iHorn  ftem  the  blood  and  fluids  aa  aoon  a*  the  Holvmla 
art>  l^fr  'ifl,  Hud  tko  patient  should  never  be  flUoncd  to  go  bjiak 
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to  a  diet  which  will  introduce  any  further  KtnithiQe  or  uric  acid 
intu  the  body.  PalienU  ure  put  on  &  oiilk  ami  cereal  diet  during 
the  fever  J  let  tliat  diet  bo  continued  with  the  udditJon  of  oheeBS. 
vegetiibipa  and  fruit. 

The  treatment  ol  morbue  oordk,  00  far  as  it  is  due  to  valve  or 
pcricardjal  lesion,  has  hitherto  comprised  little  beyond  the  uae  of 
tonics  nnd  alimulnrittfj  but  it  in  evident  from  the  rase  of  A.  9. 
mentioQed  above,  tliat  we  must  be  very  oareful  not  to  Ufle  thcflB 
tonicd  aad  &timii]&nt«  too  soon,  or  wEiile  there  h  ^oy  hoat  or  irri- 
tation remaining  about  thf^  vaWen  or  we  fihall  only  mako  it  bUze 
op  egnin,  and,  pretipitatinp  more  urate  upoo  it.  mak^  matters  worse. 

While  vfllve  lesions  are  /ececi.  \  thtok  we  i!ftn  hardly  do  much 
better  than  follitw  the  tr»atjuent  suggested  by  Dr.  E.  Catun 
{Lnncei,  1895,  voL  u..  p.  39U).  rthicb  cooaista  in  giving  gr_  2.  of 
nn  iodide  ihrtc  times  a  day,  in  addition  to  salicTlfltea,  and  placing 
repeated  small  blitlers  on  the  chest  wall  over  the  damaged  valves. 

The  salieylateH  aBect  the  elimination  of  uric  acid,  while  the 
iodide-4  keep  it  from  combining  wilb  nlknlicH  and  rrii^ing  the 
blood  pressure,   vshich  would  iimrease  the  wock  the  heart  has  to  do. 

ReceLtly  I  think  that  I  h&ve  got  equally  good  resoLts  by  leaving 
out  the  biiatera  and  replacing  them  by  a  free  painting  over  th« 
cardiac  area  oi  salicylate  ol  methyl,  covering  this  with  gntta  petciha 
tiMue,  and  over  this  an  ice  or  iced  water  bag;  and  the  same 
treutment  t-ati  be  applied  to  any  local  trouble  which  is  Huffidmjtly 
near  the  autfacc  fo  be  a^ected  by  local  treatment,  u»ing  either 
sabcylatc  oE  methyl  or  ealicylate  ointment  and  ice«  the  ice  aotiivg 
the  part  of  on  acid,  and  increa.smg  the  Eolvent  action  oE  the 
saLcylate   (see  also   Treatment  of   Pneumonia,   p.   445), 

It  aeenLB  to  me  that  we  mukt  rest  the  valves  as  rouuh  aa 
possible  and  not  exp^ise  them  to  any  strain  that  can  be  avoided. 
and  that  we  rauat  do  all  ffc  can  to  realote  tbeir  normal  alkabulty  ; 
and,  loatlvt  L  think  we  must  keep  on  witb  wllcylat^a  for  a  good 
long  timo,  1  should  be  incliniHi  to  aay  for  several  monthn  at  icaat, 
to  protect  them  irom  the  evil  effects  of  exposure  lo  cold  or  the 
accidental  use  of  acids  or  othar  things  that  aSect  thtr  Eiolubility  of 
uric  acid,  und  also  to  tnakn  a&  sure  as  pousihle  of  eweopiug  out 
every  atom  of  urate  from  Eho  affected  fibrous  tiss^iea  (sec  previous 
remarkSt  ospe^ally  those  in  chapters  xv^  and  ix.^  also  Tcmarkn  on 
Pericaiditifi,  p,  747). 

We  now  uome  to  chronic  arthritis  rases  in  which  the  tompera- 
turi'  is  nejifly  normal,  except,  perhaps,  for  occaJiional  evening  nj^ea, 
hut  cases  in  which  thtre  la  no  morkijd  amemia  or  debibly,  and  in 
which  digestion   is.  sound  and  food  is  well  takes. 
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Tlicae.  again,  arc  casca  for  the  saUcylntpa.  th«v  do  not   rtrpnsntf 

the  most  favourable  ccnditioa  for  their  climtnative  actioa :  but 
witb  timo  rind  pt-rscveranne  Ikoy  will  do  good— probabljr  moroicood 
thriJi   aoything   tfUe. 

Here  sulicvble  of  soda  may  h*>  ^v^n  in  Hob*w  ot  gt,  xt.  W»  XX., 
thrfle  or  four  liini'a  a  day.  provided  apjjpltli?  and  digestion  nrr  mm 
upat^t  Ij  it;  or  it  mny  be  given  alnn^  with  'iD  mdide  or  Qlhrt 
ret^Dtive  drug  to  keep  the  urAle  Irum  oombimng  witL  alknti  Mid 
Ohiisijtg  deprc^aAion,  or  acids  nr  opium  muy  be  givien  alonj^  or  tois- 
currently  with  it  for  the  saiLie  purpose. 

With  this  object  in  view  BAlicylBl©  of  aramoTiruTn  may  do  brtt*r 
thun  ihf^  i4i>diuin  aalt  or  aapiric.  or  HAliLylic  dcid  may  l>e  birrirr 
Atil),  nod  tltia  l^t  may  be  givvD  in  cAchots  with  or  without  siuaIT 
doaea  of  putv.  opii  co.  ti>  make  th(^  conditiooa  favourable  for  it 

At  fiwtf  under  the  clirouic  eonditiona  when  there  is  no  fever  to 
help  the  aalicyUte,  ordinaiy  meat,  fish,  egg  and  wine,  or  b**r  diei 
should  be  Gonlinued  ;  bnt  when  the  iwlicylatea  have  been  La  cclina 
some  lizne,  tmd  Uie  paina  are  aomifwhat  bptter.  arnt  it  u*  tbvu^lil 
ihjit  a  Goii^idt^rablc  araouct  of  nri;^  acid  haa  been  removed  froiu 
the  body  [for  saLioylatee  remove  tliat  whkh  ia  introduced  CAch  da\ 
ad  well  an  that  whii'h  Ih  retained  in  the  tisaun),  on  atlempl  may 
be   made  lo   alter   the  diet. 

ThiK  fihoiiM  be  done  slowly  snd  gradually,  with  great  e«re  nol 
to  lower  nuLrition.  or  ups<it  digostiun,  or  increase  the  alkalinity  of 
tbo   blood. 

Substitute'  bread  etuff^.  milk  and  checsr  lor  lleeh,  Rat,  fowl  tmd 
cg^,  nfi  nL-ar  as  may  be  in  exactly  F^quivalent  (albumen)  valura; 
fontinin?  the  heer  op  wine  as  before,  or  wry  graduaUy  Ffnluc* 
thum,  MihRtituting  acid  vegt-tabteH  and  fruitfi  tii  prevent  any  fait  of 
acidity,  and  tbua  avoid  everything  that  may  make  tbe  conditiuna 
luifivourable  fur  the  flaUoylatoB, 

And  w^  must  not  forget  that  llioflc  drugs  not  only  do  Rotnl 
ujjdoi  Hghf  and  proper  conditions,  but  do  iiolUfLl  harm  under 
^^Ug  eondiliouH.   aa   we   have   Hf^u    la   thr   oases  prF'vioualy    men' 

lionpd- 

Wlien  ihe  cbangcf^  have?  been  completed,  continue  the  diet  aod 
thu  ^Aiii'yl^^  ^^^  months  and  y<7ara ;  one  and  a  half»  two,  or  even 
tlltj«  yenn*  ^^J  "^^t  be  too  long  a  time  to  allow  for  cl*arflnce  of 
urate*  fr"'^^  ^^'^  Maauen,  and  I  bnvo  had  a  good  many  patients  who 
k  ve  wilb^fl'y  P^^^  °^  ^^^  *^^^^  ^  ^^*^  '"^  have  fjtpr^siied  th^m- 
.  aa  gri'dtly  pleased  with  the  reeults. 
riri   thr   otb^^r    bond,    to    cxpeot    that    ealicytatefl    will    ftct    in 
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chronic  conditions  with  aDTthing  like  the  same  power  a,ad  promp- 
titude that  th^y  do  in  tlie  favourable  conditiona  of  acute  disease 
is  to  expect  the  impossibli;. 

What  wc  hiivc  to  do  in  chronic  ooees  is  to  make  the  condi- 
tiooB  OS  iiks  thooe  of  acuta  oasoa  oa  poBsible,  ond  to  ooutiauc  the 
Halicylfltes,  always  making  the  aonditioDB  as  fa^ourablo  ior  them 
aa   we   cfln. 

On  the  other  hand,  to  be  diAcoura^d  by  the  small  effect  of 
the  salioyUtea  without  underatanding  the  oausea  of  tliis,  and  to 
give  up  these  drugs  m  favour  of  hali  a  dosou  other  treatmeats  to 
be  tried  one  after  the  other,  is,  I  think,  to  court  faiJure. 

I  think  that  atatisttca  clearly  show  that  salicylated  have  don^ 
great  good  in  rheumatism^  dinunishing  it^  frequency  and  ita  death 
rate,  and  greatly  diminishing  its  serious  compliuatioDs  (see  Sir 
Douglaa  Powell.  Lancet^  1900,  vol.  L,  p,  923),  and  I  am  uoostautly 
pointiog  out  that  whoti  Its  relations  to  cold  and  heat,  to  acids  and 
alkuliee  are  moro  generally  rccognisod,  atdl  bettor  reaulte  will  be 
obtained  ;  but  I  notice  with  horror  that  even  the  above  obaarver 
fitiU  advisea  the  use  of  salicylates  with  alkalies  and  wocjUi^ii  wra|>- 
pingB — conditioUB  in  which  they  cannot  possibly  produco  their  beat 
(Effects,  and  thit  may  nccouut  for  bis  opinion  (previous  refcreace, 
p.  921)  that  acuto  ihoumatiam  ia  still  a  matter  of  four  to  six 
weeks.  If  pain  and  tempeiature  have  not  vanished  in  four  to  six 
days  I  conflider  that  T  have  done  veiy  badly,  and  with  proper 
care  in  continuing  the  dniga  there  Hhould  ha  no  rpUpaea, 

With  regard  to  thia  my  friend,  Captuiii  W.  0,  Beyta,  tella  me 
of  aome  excellent  r^ulte  he  hoa  obtained  in  acute  rheumatism  by 
the  application  of  cold.  In  flome  oaaea  he  has  applied  snow  or 
eloth--^  wrung  out  of  ice  cold  water,  in  spite  of  the  obvioua  terror 
of  the  patient  at  such  an  extraordinary  application  to  a  rheumatic 
joint;  but  these  being  applied  along  with  BaLcylates  have  done 
nothing  but  good  to  the  patienta,  and  they  only  need  u  few  hours 
of  e^cperience  to  see  that  the  coH  is  ready  their  beat  friend,  and 
they  aoon  wish  to  have  it  applied  to  all  their  jointa.  Theae 
refitilts  are  very  interesting,  and  completely  confirm  my  deduc- 
tion*: from   the  chemistry  of  the   subject, 

A  recent  ejiperiencc  of  my  own  may  also  be  mentioned.  A 
boy  was  admitted  under  my  care  in  the  Metropolitan  EIoApltal 
suffering  from  arthritis,  chietfy  in  the  left  knee.  Ho  wae  given 
salicylate,  and  the  joint. was  enveloped  in  cottonwool  aiul  a  bandaga 
(the  very  opposite  to  Captain  Beyta*  treatment,  which  ia  aalicylale 
of  methyl  or  salicylate  ointment  and  an  icebag).  When  I  came 
6^ 
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to   8M   }am   a  daj  later  the   temperature   bad   not   JaUeii   &ikI   Uu 

PAID  m  the  joint  cootinucd.  ao  thoit  tbe  ^jD^tion  was  ru»«d 
whether  tbij  Jirthritis  wae  rheumfktitj.  On  eeeirtg  ibc  joint  I  At 
tmot  ordered  the  Terooral  of  the  w^rm  wrappings  and  «abatifui«d 
A  cradle  to  ke«p  iL  cool.  In  another  tw^nty-foiir  hoiini  tbe  sili- 
ejrlatr  had  cured  it,  and  all  doubt  as  to  liiagnosla  iffjis  nt  un  pjuI^ 
Lvtljr,  we  ookne  to  the  T0J7  chronic  caaes  of  arthritis  mso- 
ct«f(?d  7tth  iitiirtnia»  debility,  drapepeia.  and  gc^ncrallv  feeble  nntritioiL 
Hori>  wo  hnvn  the  most  unfrivourable  condition  tor  the  elimiiu- 
tiv«  action  of  aidlevlales,  and  in  such  cases  they  maj  be  expeded 
la  full,  aiul  should  not,  1  Think,  be  given  unl^as  and  until  thv  tou- 
ditJi»n«  hare  been   made  niure  ravDuzable  to  their  actioiL 

The  6iBt  thing  to  be  done  here  is  to  get  digestion  into  soma 
sort  of  ordur,  to  incresBe  appotitc  and  to  food  up  and  diminuh 
tbe  ana^'UiLa  with  toniea,  rs  iodide  of  iron,  iodide  azkd  cinohoui. 
areonifl,  aoida,  chloride  of  onknum,  gimiacum,  ccnnabiA  indica.  eod- 
liver  oil>  or  beet  ol  ikll  pnrhnpfl  iirea,  anything  antl  everything 
that  wDl  improve  (vppelito,  digeetioo,  nutritJou  aud  the  blood 
ootid  it  jon. 
g  T  notice  that  Df.  Kent  Spender  records  in  the  Bniuft  Me/tieal 
Hhunu/,  1902,  vol  i.,  p.  r>97.  a  case  of  ''  Chronie  Rheumnti'; 
Arthntifl "  which  vrtis  grr*ully  benofiled  by  a  three  months'  ci>iir«tf 
ol  upiujD —  ^^  gr.  every  ihren  or  four  houre.  TUi*  uo  duulit  4i:t«l 
juit  ^0  oomo  of  the  retentive  drugs  I  have  named  above.  Icept 
the  bleod  ri^ktivt-ly  rhnir  of  uriu  acid,  and  prevented  the  urio  aeid 
^\Wr  action  of  tbe  aQected  jointa,  and  so  allowed  the  pain  bOj 
»tibuU> 

rt^^iir^dnie*  thi?*e  measures  will  flucoeed  if  cntnbined  wtth  change 
la  a  Utuoing  mountain  climate,  and  then  when  dtge^tian  is  good 
Mh)  blood  fair,  we  may  give  the  aalicylat-^  as  in  the  prcviooa 
vIm*  i^f  ohrtinio  enai^  viithout  d<'bil]ty,  and  later  on  alter  diet  also. 
At^  Vf  to  idtiT  on  lo  a  uric-uekl-freo  diet  cosee  of  chronic 
Mltynii*  vitU  dobilily  Y  As  a  tuIq  I  Ehould  say  no,  for  the  only 
«*M  ^  ^"  incretL»e  collEemla,  antemla  and  debility:  the  only 
ki«jn^  pfirhaps  in  ejkses  where  a  patient  oan  djgeet  and 
tW  brcttd  «tufTsi   milk  and  cheeoe  of  a  uric-aeid-frec  diet 

^  4  fnonl    rule    ve    niu£t    U9e    tonics,   change    of    air    ^nd 

-yn^ki  4||||  ^%  flrvt,  Juat  u  I  have  adviBi^d  in  the  treatment  of 

jj^j,^   ^   a   prx^vinUA   iilmpter ;    and    then   il   digeatiou,    nutrition 

^^    jkv  VimU  ivi|itvvo,   iio  on   to  BfkUcylatce  and  uric-aoid-frce  diet 

BB^Mtlit^l^l  i^t^^^*"  ^V  chronie  arthritie.  m 
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Afl  to  diet,  wtftt  I  think  about  it  wilJ  be  pretty  evident  from 
what  1  ha7C  said  above.  It  oloDe  gOM  to  the  root  of  the  matter 
by  cutting  off  the  supplies  of  the  poison  from  without ;  but,  as 
with  a.U  other  trcatmcDt,  there  are  certain  conditioaB  in  whtob  it 
oarmob  und  muAt  uot  be  usnl. 

There  \s  abeolutslj  QotkiDg.  however,  to  prevent  it«  being  lucd 
in  the  bringing  up  of  children  of  gouty  and  rheiunatic  EftmilJes, 
who  hdvo  OB  yet  no  active  dbockse.  Here  it  cun  be  bi^gun  at  once 
(never  too  early),  ns  weaning  is  being  carried  out,  and  euch  chil- 
dren will  develop  far  bctLer  than  any  othenf;  no  dyspepsia,  no 
bilioua  atbaokH,  no  headaches,  epilepay  or  mental  railntn,  mi  tonhill- 
itiA,  no  adenoids,  no  rheumatism,  no  UDA^mia,  no  goutn  no  colds 
or  in£uenzas,  few  or  no  fcvore,  and  certainly  no  deadly  com- 
plications or  seqiicloa. 

I  do  not  n^ed  to  quote  cases  in  illuBtration  of  thia,  joi  ioatancea 
may  be  seen  any  d»y  in  the  cott^gea  of  country  peasants. 

Too  much  credit  for  the  result  has  always  been  given  to  the 
air,  too  little  to  the  frugal  fare  which  poverty  hoc  ke-pt  them  to, 
and  in  dobg  eo  has  preeentod  them  with  a  priodess  blciising,  which 
wealth  only  too  often  oannot  buy.  But  oven  in  cottager  this  mag- 
ni^cent  h«slth  m  not  fio  oommun  as  it  ahould  be,  for  tea  has 
spread  even  faster  than  meat,  and  this  has  been  closel;  followed 
by  the  more  terrible  meat  estrocte  and  decoctions^  aud  all  have 
now  penetrated  and  done  their  deadly  work  to  aome  e^ctcnt  ovon 
in  the  cottag^n 

Diet  combined  with  oi  in  sequanco  to  drugs  wlH,  I  believe,  not 
only  Htop  t;he  progrpaa  of  arthritis,  but  will  in  the  aame  way  arrest, 
and  allow  the.  repair  of,  the  more  Beriaus  endocarditis. 

Here  we  cannot  see  the  lesion,  and  can  only  judge  of  it  from 
its  external  signs,  but  1  am  decidedly  of  opinion  that  after  the 
tTcatment  by  iodide«f  salicylates  and  blisters  has  had  its  turn,  and 
produced  Its  effects,  diet  shoQ.ld  be  continued  for  months  and 
years,  and  in  cases  where  this  has  been  done,  ^me  of  which  1 
have  seen  with  Dr.  Guyford,  who^e  lecoid  of  na  interesting  caae 
I  give  on  a  previous  page,  I  bnve  certainly  ecen  reaeon  to  think 
from  the  phyaicnl  Bt^ois  fl»ab  there  was  at  Icaat  no  increase  of 
leaion,  but  on  the  contrary,  that  it  was  being  more  or  less  dis- 
tinctly diminished  and  wiped  out. 

And  I  have  had  reports  of  children  who  were  se.rionsly  afFected 
both  in  joints  and  endocardium  at  an  early  age,  who  have  yet 
developed  into  vigoroos  and  healthy  adults  ou  treatment  similar 
to  that  ftdviaed  nhovo. 
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This  brings  me  tft  kx-^l  trtiatment,  whicb  we  linve  alre&dy  men- 
tiooed  in  the  case  oi  the  lipart,  and  with  tWia  cAueption  I  con- 
aider  tluit  local  tri3at]uenb  b  a  matt-cr  of  very  binall  importftoce 
08  compaTed  v]t}i  such  things  as  diet  and  natrition  ;  and  one  of 
the  ttiinjie  wc  must  m^ka  as  t4'rtain  of  as  pofmible,  with  out  looal 
traatmeat,  is  not  to  do  harm,  not  to  hinder  dig^tion  and  nutn- 
tioQ  and  the  actioa  of  our  important  drugs.  For,  obviooBly,  local 
treatuient  dui^  nnt  gci  t-o  the  cc»ot  of  tliP  matter,  does  not  control 
tlie  diaeaj^e  ;  it  merely  palliates  certain  aymptoma,  and  to  aUuw  any 
auch  treatment  to  iiibGrfera  with  the  main  treatmcDt  la  to  aocrifice 
the  whole  to  the  port,  1  coneJiier  therefore  that  masaa^o,  hot  air 
and  hot  warcf  must  never  be  allowed  to  produce  or  increase 
general   dphility. 

Suliuvlute  ol  methyl  is  betwi.'ct  and  hetwpen^  !t  ts  in  part  a 
local  treatment,  but  if  apphed  in  kqje  quantity  over  a  consider- 
able aarface  eo  miiah  is  absorbed  that  it  bccomea  a  general  treat^ 
mont  as  well- 
In  acute  arrhritia,  where  there  ia  gastric  upset,  with  vomitings 
or  where  saUcylates  by  mouth  are  not  wril  Uken  or  canse  gaatric 
trouble,  salicylate  of  methyl  will  take  tbeir  place,  nml  painted  over 
several  joints  or  a  largo  surface,  will  relieve  and  cure  acute 
afthritia  in  mueh  tho  same  way  as  if  taken  by  mouth. 

In  chronic  arthritis  some  xv,-xxx.  drops  mav  be  paintf^d  over 
the  moMt  troublti^4~]rne  joirit  night  and  morning  or  more  often, 
uid  covered  wtlh  gutta  perrha  tinituif,  kept  in  place  with  a 
bandage^  or  an  loobag  or  cold  bottle  m.iy  he  pUi-ed  over  the 
gutta    percha. 

And  this  raay  h&  done  aa  au  aid  to  the  ealicyljite  by  mouth,  or 
while  tonics  are  being  piven  to  pave  the  way  for  salicylate.  Where 
acute  orfhriria  has  aubsidpd  and  aalicylatea  are  being  continued, 
while  one  JEjiat  remains  perhaps  Epecially  tcmler  and  pufly,  a  few 
ttranll  bli»tcf»  or  a  touch  with  the  actual  cautery,  do  or  much  aa 
anything  to  relieve  the  local  awclling  and  tondemeaf,  and  eiuible 
the  joint   to   be  brought   into   use. 

Then  mj'  Iriend,  Captain  W.  G.  Beyts,  aiiggeatH  that  an  ointmetit 
of  lanolinc  or  vaaeline  containing  xx.  nr'xrx.  grs,  of  salioyUte  of 
soda  to  the  ounce  may  be  very  useful  not  only  In  uric  acid 
Brthritis*  but  alao  m  traumatic  arthritis  [sprains  aad  injuries)  in 
those  who  consume  meat  and  tea,  for  m  those  who  are  full  ot 
urotea  a  trauioatic  arthritis  promptly  b^oomcE  a  uric  acid  nrthritip. 
The  ointinvnt  [a  to  be  Kprcad  thickly  over  the  seat  of  the  injuiy 
and  an   k^bag  or  ke  ulotba  over  that. 
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Theti  (here  h  the  local  appliofttiou  of  hoM  whioh  may  un- 
doubtedly be  ol  use  as  regards  a  single  joint,  op  a.  scrips  of  joints 
which  are  Tebellious  to  other  methods  or  hang  back  from  a  g^n^tral 
improvement. 

For  auch  single  joints  I  hftve  no  objectioa  to  it^  though  it  must 
never  be  fargt>tteQ  that  general  beat  to  the  bodT^  na  a  whole,  ia  R 
tretbtnicnt  by  alkali^  and  as  suoh  is  absolutely  incompatible  with 
treatment  by  ^aliayLates,  and  nuy  attempt  to  combine  the  two  will 
only  lead  to  diiaater,  and  even  a  single  joint  will  probably  not  be 
improved  by  heat  wliile  sulicylatea  are  in  the  blond  (see  caaea 
pravLounly   meatJoned). 

Ic  tjertaia  cosr^B  general  treatment  by  heat  to  the  whole  body 
muy  be  used  with  advantage,  and  the  arthritis  may  improve  auder 
its  louftl  and  general  effects^  but  it  is  a'treatment  by  alkali  and 
promotes  the  removal  of  urat4>s  just  as  an  alkali  does  (Aee  Briliiih 
Medical  JoaTnal^  18SS,  vol.  i.,  p.  85.1),  and  like  this  hIso  it  i.**  more 
or  Itbs  decidedly  depresaaat,  causing  or  increfwing  anaemia. 

Local  cold,  OQ  the  other  hand,  will,  us  pointed  out  by  Dr. 
Evart  {hritvth  Medical  Journal^  ISPl',  vol.  i,,  p.  S54j  and  Lanceij 
ISWJ,  vol,  L,  p.  955),  ofton  relieve  the  pain  cf  chronic  arthritis, 
and  this  is  not  incompatible  with  the  administration  of  salicy- 
latea  but  aidw  llnMr  hcUojl  Dr.  Rwart  appirently  ufled  rubbing  ol 
the  surfurce  with  a  block  ol  ice  or  the  apphcatJon  of  an  icebag. 

Itj  several  caaee  1  have  found  this  IodaI  use  of  cold  do  good* 
and  I  loob  upon  the  increase  oi  arthritic  pains  which  bo  often 
DCcuiB  on  getting  warm  in  bed  at   night  aa  an  indication  for  it. 

Wirh  regard  to  this  lut-al  use  of  cold,  we  must  not  foi^t  that 
cold  apart  from  the  salicylatea  interferea  directly  with  the  aolu- 
bility  of  uric  acid,  throwing  it  dcvn  in  colloid  form  from 
aolutions,  and  ito  rehisvlng  pain  in  chronic  caspa  remind^J  mo  ol 
Dr.  Pfeifiera'  experimental  obEervatioD  on  himself  previously  men- 
tionodr  that  acida,  which  act  lik&  cold,  diminished  the  loan! 
irritation  of  iajecLed  urates,  while  alkjilien  tnrreased  it;  aud  all 
chronic  ntthrittfi  with  debility  is  urate  irritation  under  alkali,  lor 
with  increasing  failure  of  nutrition  the  blood  and  tissue  fluids 
become  increasingly  alkaline,  and  the  inorcaec  of  arthritic  imta- 
tioQ  may  be  due  to  uric  acid  previously  deposited  being  got 
ftgain  into  aolution.  This  should  of  course  eventually  end  in 
complete  solution  and  removal  ol  the  urati;,  and  <:ure,  and  I  am 
inclined  to  tluuk  that  this  does  occur  in  some  very  chronic 
caaea;  but  duriDg  this  removal  the  pain  and  damage  to  fibrous 
etruotares   and   aleo    to   blood   and   general   nutrition,   may   be   very 
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it,  BD  tliat  tku  jiutisnt  dies  of  de^^t^  or  w>m«  complicitdoa. 

But  in  an^  CAse  tbt^  action  oF  cnld  ts  the  parallel  of  tIjAt  at 
th«  iodides,  tntiii'A  tind  certain  miaeral  wateim  moatioaed  above. 
It  favours  (he  be«t  action  of  salicybt&a,  so  th&l  an  icebag  \» 
the  beet  local  application  while  these  drags  ore  being  g^retL, 
whereas  heat  not  00I7  hinders  their  ection  but  nukeo  them  do 
harm. 

Majaage  haa  the  effect  of  improving  the  local  oinMilatioii.  it 
probably  increaaea  the  alkalimty  uf  a  given  joint,  and  thua  io- 
oreaA«fl  the  aolubility  of  uric  acid  in  its  fluida,  but  in  eo  f at  <m  jta 
fJTeuta  are  more  local  and  less  general  than  thoae  of  beat,  it  maf 
do  good   to  apcoifll  joint*  without  much   genera!  depreaHion- 

With  ropard  to  mafisago  I  thitilf  we  must  bear  in  mind  thai  by 
impiTTviDR  the  circulation  throagh  tto  injured  tiaaaea,  and  flooding 
them  both  with  fresh  blood  and  /resh  alkaline  fierum.  it  ma/ 
really  do   a  groat  deal  in  removing   the   irritating  uratca. 

While  these  uratea  aro  present  or  are  liabEo  to  rc*;arrcnt  pre- 
cipitation on  the  damaged  siruuture*  with  the  daily,  almost  hourly, 
fluotuationa  In  the  alkHliiifty  of  the  blood,  wo  may  huve  to  deal 
wilh  a  progreaaive  condition  of  LrritatioD,  leading  to  evor  incrc^&<^ 
flbrosia  and  atiHening,  and  that  whether  the  original  condition  waa 
uratio  or  traumatic ;  for  in  those  whoac  flmda  are  full  of  tiratoa 
erefy  traumatism  of  tibroua  tiadua  U  sure  to  be  irritattxl  by  thoif 
preaenco  and  recurrent  precipitntion,  &o  long  as  the  Mat  of  injiiry 
it)  Iwfl  allcaliu^  than  ttie  blood  and  tJHSiie  fluids  of  the  body,  for 
^  this  condition  it  acta  as  a  uih  ai^id  tilteir  as  rugarda  tJie  blood 
dnd  tiMue  fiuida,  giving  up  uric  aoid  to  them  if  they  arc  very 
»ltaltne»   taking  It  up  from  them  if  they  are  not, 

Now  the  cffcrfc  of  maseoge  on  an  injured  fibrous  tiAflUo  la  to 
fiecd  it  with  fresh  blood  and  to  bathe  it  through  and  through  with 
M.jjV,   ^tumi  B^  fthown  perbapa  by  considerable   increase  of  awelltn^ 

The   eweUing,    however,    goea    down    again,    and    the    acnim    is 

t^Wfi  bai'k  into  the  circulatioii,  ami  not  only  tukae  with  it  agmo 

.  -ke  uTflti*  ihat  cnused  the  irritation,  but  also  some  of  tht   actd 

_^^  ikai  n^idcrcd  the  fibtoun  tiaHue  a  seat  for  urate  accumulation; 

i|  ei>a^ca  about  that   repeated   maaaage   every   two   or   three 

^_  far  a  «oi*P^  *^^  weeks  may  not  only  remove  the  ursti^  which 
^^  ■■         ^^   (if    lUe    irritittioa    in    the    fibrous    tiaane,    but    may 

** -    ^  j^linu  »9  the  blood  and  tiesne  duida  in  general,  and 

^^^  _         biMrr  *   *^'^"*   ^'^^   ohfouio   and    refurr^-nt   relrnlion   of 

•^^^     W*i»  ihwi^J?^^  'ho   uric  acid  filter  action  atad  tUis   may 

^^■^  ^  ^  lioablir. 
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Here  we  soc  possibly  another  reason  for  the  rapid  and  aatis- 
ioctOT^  repair  of  wonndA  &nd  mjuriefl  in  those  nations,  aa  the 
Turks,  wlio  live  on  an  aimost  uric -acid-free  diet;  they  have  not 
only,  &s  already  poiat^d  out,  a  gie&tly  improved  circalation  owing 
to  absence  of  coUsmia  and  a  bettor  eiipply  of  alkali  for  their 
damaRod  fibrous  stnicturca,  but  they  have  alfio  far  leaa  uric  acid  to 
be  precipitated  upon  th«9e  structures  and  keep  up  the  irritation 
and  whfire  thoae  living  on  s  nric-acid-freo  diet  have  required 
operation  it  is  my  experience  that  the  aiiigeona  have  nearly 
always  remarked  on  the  rapid  and  satisfactory  repair  el  the 
wound.  Hence  these  people  get  well  aimply  and  naturaUy  with- 
out the  opium  and  without  the  anbaequent  maaaago  that  are 
so  often   required    by   the   urate-ladeu   meat  eater. 

Do  wa  not  here  see  also,  at  least  a  partial  explanation  of  the 
good  resulta  produced  by  ao-uaUed  *'bone  aettars,*'  vfho  break  down 
and  aubjeot  to  mae^go  the  Sbroun  tisBUes  round  an  old  traumatism  i 

For  an  interesting  case  where  gout  was  cured  by  maanage  see  a 
paper  in  £!dinburgh  Medical  JoMrnal,  1898,  voL  i.,  p.  GGl  ;  Dr.  G.  W- 
Balfour,  the  author  of  the  paper,  Riiggeata  that  the  massage  cured  or 
prevented  the  Uirornboftifl  ;  but  ]  think  it  ia  much  nmra  probable 
thfit  the  massage  really  cured,  as  I  liave  suggested  above,  by 
flooding  the  ailccted  tiaanca  with  freak  and  more  alkaline  oerumt 
which  would  inc^reaau  the  solubility  and  aid  the  removal  oi  urio 
acid,  thtu  bringing  its  action  into  tine  with  that  of  alkalies  and 
aalicylatea,  which,  a&  I  have  ahown,  cure  gout  by  removing  nnd 
eliminating  urio  aeid. 

When  jolnta  are  diatendod  by  fluids  and  aunoundej  by  much 
puSy  fibrous  tissue,  a  horoo  shoo  blister^  of  a  aeries  of  amaller 
bliatcra,  will  ofton  do  muoh  good  by  removing  the  fluid  ;  it  thus 
relieves  the  pain  which  Is  due  to  tension,  and  may  enable  the 
patient  to  use  the  limb  once  more,  and  thus  we  may  be  able 
to  produce  some  improvement  in  general  health,  mhich  it  la  bo  impor- 
tant to  do  in  chronic  and  debititattd  cased. 

I  am  muoh  interested  to  Bee  in  reference  to  what  1  Kave  said  in 
this  chapter  and  in  <'hQpter  x.  that  Dr.  T,  Stacey  Wilson  aays  in  an 
article  "On  Colon  Catarrh,"  Br j/w A  Medtcitl  Jourital.  1^>2,  vol.  ii., 
p.  IT64,  "  tite  key  to  the  treatment  of  tbia  diaeaae  i^  in  my  upinion  the 
recognition  ol  (ta  relation  to  gout/'  Tiie  result  is  that  he  uae* 
Balicylfltes  and  usee  them  with  aucceas,  and  this  1  may  remark  is  the 
key  to  the  treatment  not  only  of  colon  catarrh  bat  of  all  irritation  by 
uric  acid  of  any  and  every  fibroua  tiflsue  throughout  the  body. 

My  treatment   of   rheumatifim   ia   in   a   word  aalkylat^   follawed 
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by^  alteration  of  diet ;  elimination  followed  hj  or  combined  with 
stoppage  of  introduction ;  and  where  conditions  are  unfavourable 
to  the  beat  action  of  these  powerful  ^rugs,  1  devote  my  whole 
attention   to   making   them   favourable. 

Aoute  rheumatism  ia^  like  gout,  a  trouble  due  to  retention  of 
uric  acid ;  it  is  therefore  relieved  by  solvents.  In  very  chronic 
cssea  with  anemia  and  debility  it  may  be  associated  with  oollfemia, 
the  irritation  being  kept  up  by  the  uric  acid  filter  action  of  the 
irritated  tissues  and  Jocal  deposits,  and  this  condition  may  be 
relieved  by  precipitante  and  a  highly  nouriahing  and  stimulating 
diet,  which  clear  the  blood  of  uric  acid  and  stop  this  action. 
The  rule  is,  troubles  that  get  worse  with  solvents  get  better  wit^ 
precipitants,  and  vice  versd ;  but  when  an  arthritb  is  affected  by 
neither,  some  cause  other  than  uric  acid  should  be  looked  for. 
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ArrsR  all  "  tUu  proof  of  the  pudding  U  In  thu  eating,"  or 
rather^  lu  this  case,  the  proof  of  tho  poisonous  nature  of  flcah  and 
ten  lice  in  the  effects  of  rcfruiaing  from  eating  nnd  driakia^  them, 
and  the  beat  poaaible  testa  of  the  truth  and  atability  of  the  above 
conflideration*  are  the  results  that  can  be  ohtaiTifld  by  applying 
them  in  practice.  It  matters  little  to  tho^e  who  sufler  whether  the 
poiaou  in  tlie  blood  is  uric  acid  or  saothine  ;  hut  it  matters  every- 
thing to  them  if,  by  altering  their  diet  and  g^'tting  tlieir  nitrogen 
from  one  sonroo  ratiher  than  from  another,  they  can  free  th^ 
blood  of  the   poifion,   and  themaelvae  of  the  diseases   it  produced. 

Many  volames  of  theory  did  not  suffice  to  prevent  one  of  my 
headaches,  hat,  once  I  found  out  that  they  were  due  to  poisoning 
by  meat  and  tea,  prevention  bteame  both  oertain  and  simple,  and 
relapse  ia  now  n  mathematical  certainty,  if  thcue  poisoufi  are  again 
taken   in  any  form. 

The  diaeasea  treated  of  in  the  first  fourteen  chapters  are  more 
or  less  directly  due  to  excess  of  uric  arid  in  the  blond,  those  in 
the  fifteenth  and  aixteenth  are  due  to  thia  excesa  of  uric  acid 
being  driven  out  of  the  blood  into  certain  fibroue  iiaaues-  The  ".llct 
treatment  gf  tliKfic  dieeoaea  ie  the  keeping  the  body  and  blood  free 
from  an  csicess  of  urio  aoid,  and  we  have  now  to  ooraeider  the  way 
in  whieh  thia  can  \»t  done. 

Now  UTie  acid  ia  met  with  in  excess  in  the  body  and  blood 
cbiedy,  aa  we  have  aeen,  from  three  causes;  (1)  that  it  has  been 
introduced  in  eicasa  by  the  consumption  of  artiulea  of  food  atich 
06  moatT  cgga.  fish,  pulses,  luushroomfl.  asparagua,  tea,  cojeof 
oocoa  end  guarana,  which  oontaiD  it  or  other  members  of  the 
xanthine  group  equivalent  to  it;  or  (2)  beeituae  so  mueli  mtroe<ai 
11  taken  that  the  uric  neid  formed  out  of  it  in  Uie  reUtJon  to  liW 
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ol  about  ]—^  iM,  owing  to  the  hi^  aoidtt^  vhi^h  thm  aalu  ud 
other  prtMJuclfl  of  ti  itrogeaous  iriRtabnlism  produce,  not  all  exorrtaL 
nnd  a  store  la  gr&duall/  formed  In  the  body  to  tbe  extent  jHiaublj 
of  from  ^^^^lOu  ^^ains  in  6  year ;  (h^)  tbe  Uigh  acidltjr  whjnli 
reaulu  from  tbd  toJtmg  of  iqucIl  ooud^J  lood  paveutt  iha  ^tat: 
tiun  of  thfl  line  Add  intrcduced  with  tkis  aaimni  food,  as  w^U  aJ 
of  that  whitrh  U  lormcd  out  of  It^  nitrogen  along  with  a  certain 
quantity  of  uroB,  In  a  word,  ammal  food  inereofl^  tho  introdno- 
liod  and  foTinutioii  r>E  uric  acid  and  at  tbe  aame  time  prevents  Itt 
elimination,  und  the  aikdotda  of  tea,  coffee  of  Cocoa  and  c^t^ic 
aimilor  ve^ctat>l<!  products^  e-g.^  thooe  oontnini;^  in  tb€  puJaoo,  OAt 
ID  tie  same  vay. 

Speaking  of  guaraiu,  rominda  me  that  it  ia  prob&bly  by  itc 
nitrogenous  or  xaniliiu«  elements  that  it  cuics  sick  huidacbe  {ark 
acid  h«adac]iG),  becau^s  strange  ob  it  may  eeem  at  first  aight.  » 
dose  ui  oric  aLid  itaalj  will  cure  &  uiic  iwid  hudAobe,  And  oa  w« 
have  Been  in  cbupttr  iii.,  the  tint  oSect  ol  a  doee  of  nrio  acid, 
and  probably  nbo  of  ammoiua  UTid  nitrogen  in  other  Jortna,  is  xr\ 
raise  the  acidity  and  c\aa  tbe  blood  of  uric  acid  ;  nnd  1  r^momber 
voara  agOj  before  1  began  to  study  m^4^ici^»^^  pointing  t<»  a  big 
plii<i>  of  meat  in  troat  of  pg-  and  aajing,  "  My  headache  will  be 
nJLuglit  whn"  ^  ^"^^^  rtrtB  ^'^*"  l  now  knov  that  the  mtn>gen 
and  aalta  so  introduced  diminished  tho  alkalinity  of  the  liver, 
started  ft  ufmj  Jtf'^^  "^^'flr  T^^'"  and  so  cleared  tha  bloo^^^TR 
urio  aoid  that  vas  oaueing  my  pain :  a  rise  in  tho  acidity  of  the 
nrine  followiu^  and  Eshu^ring  w^hat  had  occurred.  But  I  would 
earneslJy  warn  any  fellow- auflerer  against  treating  his  trouble  in 
this  way,  fc»r  1  bolievo  it  to  bo  a  most  dangBrouB  course ;  tbo 
uric  acid  thua  cloaied  out  of  mj-  blood  was  not  claared  out  of  my 
Vmiiy  O'txd  ill  addilion  more  was  mlroilnced,  and  for  years  aher- 
^jjglsufered  with  moat  terrible  beadaehes,  while  the  uxaU^  tboa 
■Wired  up  were  paaaing  thrqnab  ^aJJopd.  and  I  belinve  that  damage 
iien  5one  to  Tuy  heart,  reaeeld,  liver  and  other  structurQ&, 
which  uo  Hub^qufin^  change  of  diet  has  aoMoed  to  wipe  oot. 

I  voukl  ^Jt  fiirther,  do  not  under  any  oirciimstmflfli.jiiatL  to 

tt^na  or  fiiarana  for  reUef  :    fbey  are  larnctieaTly  uric  acid,   ind 

^^Sal   roli'jf   i^  obtamevl   at   the   price  of   futorv  siiffeiing;   and  I 

lI^  fiMH   fiP'''^^"'   tasea   in    which   the   employment   of   these   fiub- 

^^  l_j  gomfl  tjonflidorabb  time  for  the  lehrf  of  headaohoa.  Ac, 

*"T"     followed  by  very  deplorable  conMqu^nceH, 

«'  .    «-rtTd   1^  ^^'^^-  ^'^  ^^^  ^"^^   ^^^   main  point  in   very  few 


f^ve  lieoii   tbut  oh  flesh  diet  iacrejiFiea  tbe   Jntrodue- 
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tion  of  uric  acid,  it  increaseH  tb^  formation  of  uric  acid,  aiul  ita 
salts  ilimiaiBlL  the  excretion  and  e I imi nation  of  uric  Hcid.  ^^^^k 
aod  vegetable  dtot,  provided  that  do  oicecw  of  aHjumens  ie  taken, 
introdiiooa  lead  unc  acid,  caueos  the  formation  of  leas  uric  acid 
(becfiUBo  urea  is  not  unneocsoarilj'  hi^h)^  aad  itd  Baltic  promote  tho 
free  eliminatioo  of  jill  uric  aeid  that  is  introducea  in  to  or  lormed 
in  the  body.  Thus  wt  aee  [p.  16),  that  1  eiorete  now  1:3  gra. 
of  uric  aoid,  of  which  10  gra.  are  formed  in  tho  body,  and  1'^  gra. 
are  introduced  ready  fonuttJ,  while  d.  fraction  of  a  grain  is  accounted 
for  by  the  oxoietion  of  uratce  previously  stored  in  my  body. 
With  tbia  low  formation  and  introduction  of  urates  I  have  but 
rarely  any  cjccesa  in  my  blood,  nnd  conaequently  suffer  little  or 
not  at  all  from  headacbo  and  other  aigna  of  such  eio^^as. 

In  former  yenra  on  onlinary  diet  I  used  Ui  e:<cTete  500  to  600  gra. 
of  area,  and  in  the  above  proportions  I  must  have  formed  14 — 17  grs. 
of  uric  acid  and  introduced  from  6--IJ  era,  ready  formed  in  my 
food.  It  ifi  easy  then  to  eee  why  I  often  had  cm  exoeaa  of  uratea 
in  my  blood,  and  frequently  suffered  from  the  effects  of  such  eiaesa, 
namely,  defective  capillary  eirentation,  high  blood  pressure,  head- 
ache and  mcTital  depreaalon.  Further^  I  believe  that  the  eeation 
of  manl^iitil  that  Uvea  to  eat  may  possibly  introduce  as  much  ae 
3  or  i  grs,  of  uric  aotd  with  caob  mcni,  or  !)— 12  grs»  in  a  day  or 
moFB]  and  sooner  or  later  will  suffer  in  proportion. 

We  can  now  qaite  understand  why  in  Pereia,  where  only  the 
rich  eat  meat,  gout  haa  come  to  be  known  &b  the  rich  mans 
diaeasc  (see  Pmceedings  oj  the  Hotfol  Medvi^  and  Chimrgicid  Society, 
third  aeries,  vol.  y,,  p.  4G,  where  this  interesting  fact  ia  coDtri- 
buted  to  the  disGuaaion  on  my  paper  on  the  lodidea  by  the  physv- 
oiaa  to  tho  Shah)^  and  wo  have  already  seen  on  p.  561  that  th« 
ohiidren  of  the  rich  are  in  this  country  apecially  liable  to  anaemia, 
no  doubt  duo  to  oxccaa  of  meat  in  their  food,  and  in  chapter  xvi. 
ve  have  seen  that  M.  Bouohard  considers  that  chUdireii  thus  over- 
fed are  liable  to  many  troubles,  including  migraine  and  acute 
rheumatifltn,  and  tho  anmmia  and  colhcmic  circulation  of  such  chil- 
dren oan  bo  seen  at  a  glance. 

We  have^  then,  two  things  to  do  to  attain  our  object:  we  must 
cut  off  all  food  which  conttiiuH  much  urio  acid,  nnd  which  is  not 
absoluhsly  neceHHaxy ;  and  we  must  not  take  more  nitrogen  tliap 
is  neceaaar}'  to  keep  onr  urea  at  the  physiologic i)  level  of  55  grs. 
per  pound  of  body  weight  per  day,  or  3'0  gre.  pvr  pound  lor 
eedctitary  adults  of  middle  age. 

WitE^  rcgorci  to  cutting  ofTwc  may,  I  think,  at  ouce  forUj 


for^iiJ^,      j/^ 
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coCte  nnd  amo^,  or  permit  tliom  oa\y  in  tlie  ^mMeM  puoilb 
quiiiitilJtw  A&  ~fid\4imDga.  We  may  cut  off  AUcIi  aiuDia]  iood  tf 
Cf}Dt»inA  mij(;h  urb  acid,  and  give  only  so  much  of  the  le«  baOfr 

lal  kinclfl  ob  h  neoflfieaiy  for  nutrition. 
This   rabaB  at  once   two   questiotu: — 
(1)  What  nnimal   foods  contain  mucb   uric  flcJd  i 
{2)  How   inui'.h  limDiu.!  food   is  i\i\if»fia.ry  for  nuCritiOD  ? 
There  cui  be  vei}^  tittle  doubt  after  what  I  lisve  said^tJiatt^ 
best  an.'^iA^nr  to  olit  firat  question  ia  to  be  obtained   by   the  phyaio- 
lo^cat  teflt  whi«b  1  have  used   in  the  cobo  of  meat  (see  p.  IW  ;  *nd 
Journal  of  Phyaido^if,  vol  iv.,  p.  IfiS). 

That  is  to  aay,  when  a  peTson  i«  on  a  practically  constant  Ji*t. 
and  is  vralfliiug  hia  uriu  acid  &nd  urea  excretion  from  day  to  dav. 
if  the  taking  of  a  known  quantity  of  tfoaxt  aubfltance,  sucb  oa  fi^h 
or  maat.  always*  without  oxccption,  iDcrcap<^e  the  excrctioQ  of  uno 
acid  out  (li  proportJon  to  urea,  such  substance  probably  contAue 
Aome  urit:  acid  which  it  introduces  into  the  blood,  and  slioiiJd 
OOnseqi^^Titly  be  a^  far  qa  ponsible  avoided, 

Surh  a  pbyfiiologLcal  test  is  much  more  valuable  than  any  ra,tn 
(fttimation  of  tlii:  xaiitbinea  contained  in  meat  <jan  possibly  be,  foi 
what  wc  want  to  know  Mt  the  cfioot  of  these  aubstanccA  od  tbe 
living  human  body,  and  in  so  far  as  meal  eating  ptoduct?d  my 
beadachea,  it  was  no  doubt,  as  we  onn  now  understand,  the 
xanthines  it  contained,  which  pTobably  by  conversion  into  uric 
aoid  alowed  the  i;apiJlary  circulation,  raised  the  blood  pnywuw  and 
iuDfciised   the   excretion  of  urio  acid   il   Lht:   unne. 

In  cggA,  for  in^taacG,  1  have  been  un;iblc  to  find  any  aric  aiiid 
or  other  lUemburB  of  the  xanthine  proup,  such  as  I  have  found  in 
men!,  and  yet  their  steady  end  graduated  adminUtration  invariably 
brings  about  a  large  rise  in  the  excrc'tioii  of  uric  acid,  and  all  th* 
-vil  ctlocta  of  it»  passage  through  tJie  hbiod,  ho  that  I  bove^b^ 
IQ  escludt'Jbcni  entin^ly   from   my   diet. 

\i^ft~rauBt,  therefore,   tokc   the  following  table  oa  at   beat  but  a 

foiipb  guide  to  the  amount  of  uric  acid  or  santhine  m  any 

J.    jud   Ihc   ultimate   appeal   raufit   always   be   to   the   eSeots   o! 

.J^lftktratioa  on  the  excreticn  of  uric  acid   from  day  to  day  t*W 

_         d  .-J  fi«.  73  anil  75). 
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Tbe  tiaeuea  were  extracted  ^&  cooked,  and  ready  for  eaunjf, 
except  aa  muntioned,  and  I  give  uric  ucid  in  graioe  per  pound  BlA 
wpll  fls  in  per  cepla.,  bh  it  has  been  suggested  to  me  by  Dr. 
Rii^btoD  Parker  that  tbif  would  make  the  tublu  more  useFuL 

We  nee  £rom  tbia  tbat  youjig  meat  (Limb  ftikd  Teal)  containB 
more  than  old  (bed  and  mutton),  and  tbat»  aa  we  ehouJd  ospcot, 
soup  made  £rom  rae&t  contains  considerably  more  tbon  uoup  made 
from  bones.  We  Bee  also  that  the  kidney  and  Uver  of  abeep  coo- 
tain  considerably  more  than  tbeir  muscles,  jojit  as  is  iha  c^se  in 
muD,  and  dome  kinds  of  fiali  ttppcur  to  contain  tt  couj^iderabLc 
quantity,  even  more  than  meati  and  any  mcreaae  m  tW  Ju^  taken 
hae  certainly  appcikrcd  to  me  to  markedly  inoi^eaao  tbe  amount  of 
urio  acid  pasEting  througb  tho  biood- 

Tha  fact  that  bo^pltal  beef-tea  contains  so  maub  uric  acid  U 
interpAting,  and  a  pint  of  tbis  b^ef-toa,  I  am  Informed,  was  made 
by  cooking   1    lb.   of  meat  for  elgkt  boura. 

It  ap^ara,  tlicn,  tliut  ttua  procesa  extracts  about  five  tunefi  as 
much  aa  1  have  obtained  from  similai^  muscuiai  tissue,  but  then  1 
only  boiled  it  for  half  an  bour  (sQe  chapter  xviil.).  fjih  seems  to 
render  it  probable  that  L^^bavv  only  estriii-Nil  i^-:'\\  \h--  liaam^jji 
the  above  table  Trom  a  quiirli^r  4n  "ludf  ol  llje  urnj  ULid  ihey  really 
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contain  ^  getting  relatively  more  from  the  younger  or  softer  tissues 
vh-Lch  broke  up  more  en«ily,  &nd  relatively  Icbe  from  tbe  older  and 
tougher  tisauefi. 

As  regards  the  animal  foodH,  their  infuaiona  and  extrtKte,  the 
figQTCB  given  TcpteauDt  uTio  ar^id  plus  other  members  of  tht^  xanthiae 
group,  and  toa,  ooffoo^  i^nd  cocoa  coataiD  xauthiuc  compounds,  not 
uiie  ftoid  ;  but  w  I  have  pointed  out  ia  the  early  chapters  of  the 
boot,  theae  may,  for  nil  potholngiciLl  aud  physiolngioal  purposefi, 
be  leg&rdifd  a^  one  aud  the  same  euhstaiLce,  producing  throughout 
the  body  aud  lU  tisauGS  the  sehme  efiecte. 

Theu  I  ^d  that  a  Biugle  supper  or  dimicr  of  soup,  Rsh,  and 
meat  appears  to  inoreiue  the  urate  cxcietLua  oi  the  following  throe 
or  four  days  by  about  4 — h  ^n- 1  hut  the  ammal  food  taLcen  at 
such  a  dioncT-,  includuig  aoup  and  meat  e^ctriLctn,  probably  dctes 
not  exceed  the  etjuivaleat  of  threc-guurtera  of  a  pound  of  me^lp 
ao  that  the  reeults  of  digentloD  appear  to  oorreepoTid  Lirly  well 
with   thoAe  of  Jonf;  cookiu^  in  the  case  of  the  above  hccf-tca. 

It  nueda  also  but  a  very  simple  calculation  from  the  tigucee  in 
the  above  table  to  ahonr  that  tea  u  by  oo  means  the  hannle«4 
Hubf^tauce  ib  has  been  ^uppodcrl  to  be,  and  tnhat  iu  plaui>  of  cauaing 
a  iittle  dyspcpsid  by  tanning  tha  gadiric  uiueocu  inemhraDis*  it 
may  really  bring  about,  in  the  oourae  of  a  je&r,  the  iutrodugtion 
of  a  hu^o  quantity  of  urio  aoid,  and  thus  aoconat  for  aome  of  the 
moat  Eerioua  effects  of  collffmia  oc  urthritiaj  of  whioh  we  hod 
probably  one  inatauce  in  chapter  vli,,  p.  307. 

1  may  mention,  while  flpeiiklng  of  tea,  some  figure?  kindly  sent 
me  by  Dr.  C  B.  Lockwood,  of  New  York,  aa  obtained  by  a 
friend  of  hia,  Dr.  W.  Jh  Morton,  whiJp  cxporimenting  on  himwU 
with  tea.  He  took  irom  4  to  S  drachmts  of  green  tea  infused  in 
a  pint  of  wtiter,  and  continued  it  for  sev«Ji  days,  aud  a.i  a  result 
mML^^STrose  from  ')^ra.  up  to  8,  10,  11^  and  _I3  grs..  while 
fel^f^C&idily  from  oOl  gra,  to  422  gra,  in  ihe  same  time,  this  fall 
01  urea  probably  illufitmting  the  deprcaatne  effet;U  on  metabolism 
of  excess  of  xanthioo  or  uric  acid  in  the  blood.  ^"^"^ 

And  now  for  our  aeeond  (jueelioo — Hovr  much  oEumal  food  ifi 
neceflaapy  foe  nutrition  1 

1  h:tvc  had  in  luy  own  experimental  work  the  most  ab^lute 
proof,  if  further  proof  is  needed,  that  a  aufUcIent  supply  of  nitrogon 
ia  the  ptira^  oeceMity  of  nutrition. 

For  bdorc  1  hecftmc  aware  that  the  uri's  acid  whioh  poisoood 
me  was  being  ptlUTBfl  IB  day  after  day  ready  formed  in  iicflb  fooda^ 
tea,  coffee,   Ac,,  I  believed  that  the  only   way  to  reduce  uric  acid 
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was  to  rgduoe  total  pitrogfiii.  and  Um  I  proceeded  to  do  witli  the 
UDfortEiuate   result   of    rtiducmg   myHell   to   a   ooudition   of   extreme 

dabUitv  and  atithenia  * 

But  wbe^^tooEd  out  in  1893  that  all  urio  aoid  and  xanthine 

flwallowed  got  into  the  blood  and  eveiitaally  into  the  urine,  1  waa 

at  once   abie   to  eee  that   I   could   tate  as  much   nitrogen   as   was 

nccessaiy  for  nutrition  as  long  as  1  avoided  aubatancea  which  ooD- 

tametl  iniicli  urio  aald  or  ^canthine. 

I   will   now   show   in   fig.   75    an   epitonio   oi   rav   results   during 

four   years,   each    dot   in   tho   curves   there   given   oorreaponding   to 
a  month's  axcretion. 

The   figure   begins   with    December,    18^13^  where,   we   see   urea  is 
very   low,   at   10,000  gra,   in  tbe  month,  or  322  gra.   a  day,  which       ^ 
for  125  lb*,  ol  body   weight  is  only   about  2'lJ  gra.   per  pound   per        ' 
day;   but  urio  acid  ia  high,   lL'-8  grs.  per  day,  giving  u  relation  of 
uric  acid  to  uroa  of  1 — 25. 

And  thia  I  niay  say  ws?  a  condition  of  conHidFTAble  danger^  m 
my  tiBSuea  were  not  ody  under  nourirtht-d  from  wnut  oE  albumenB, 
but  their  circulation  wae  very  defective  owing  to  colljemia ;  aud 
J  waA  thus  exactly  in  th?  condition  in  which  tubi.'rcJe  or  any  of 
tho  eJLanthematCk,  or  other  paraaitic  diseases,  might  have  Qourii^hcd 
greatly  at  my  sipenBe,  and  this  waa  so  in  apite  of  a  vgry  free 
flllowftooe  nf  fat,  sugar  and  at^ffh,  and  these  wbuTd  never  huve 
ts^veti  me  from  Ueath  had  T  gone  on  with  the  low  diet  of  albu- 
mens  (see  nUo  my  remarks  on  these  points  in  *^  Diet  and  F'ood,''\/ 
fourth  edition,  pp.  28  flnd  113),  And  1  truat  that  ihia  cHpericnco 
of  mine  may  act  ae  a  warning  to  others  not  to  try  the  starvation 
rood  out  of  their  di^fficulties,  as  it  ia  at  once  dangeroua  and 
unneeessary. 

From  thia  onward  wc  fiee  a  ateady  rise  of  urea  till  In  Pet- 
ruary,  18D5,  it  Las  reached  about  38T  grs.  a  day,  and  in  Juncr, 
l&liC,  to  about  41^  gre.  a  day.  And  uric  acid,  which  was  above 
14'T  gfa,  several  times  in  13^1),  aud  above  lU'T  in  |ij^,  fulla 
tovrardfl  the  end  of  thia  year  (189&)  to  11'9,  and  haa  remained 
about  this  lovel  ever  since,  Ittt  rolution  to  urea  in  the  early  part 
of  18Q7  being  very  olose  to  the  supposed  level  of  formation,  1 — 55, 
8o  that  at  the  prodi>at  time  the  U£ii^jyuiip^m««ti<n4  liJ  U  IffSr 
ifl  nearly  jOO  gra.  Icsg  than  in  1894,  and  uremia  nearly  :nu)80  gra. 
a  yea^^nore^^^^^^^^^^^^^^^^         A 

The  great  fall  in  urio  aciil  is  entirely  due  to  t]ie  gradual  elim- 
ination from   my   diet  of   substances   oontaiuing  it  or  ita  xanthine      ■ 
rolativee.     Tbua   up   to   the   early  part   of   1804   I    was   talcing  both     ■ 
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ftjlL^yy^jgg^a  la^n  I  took  fiah  perhaps  onoo  a  day,  a£  the  end 
of  189^  I  took  DBither  fi8h  nor  eg^a,  and  In  the  ktter  pnrt  of  this 
year  and  the  whole  of  16DG  [  grufluri!!}-  r.^limlnatfid  from  my  diet 
oil  articlofl  that  contaioed  evcrttle  j^mfllt'/et  quant  ttn^d  ol  egg,  such 
as  puddinge  of  various  ticds,  and  cakes,  &a  I  got  very  diBtinct 
evidence  that  these  when  taken  every  day  very  decidediy  inureaaod 
thft   yjccretion   of   nric   acid. 

The  curv^a  tell  th«ir  own  tale  and  shew  that  I  am  now  prao- 
ticaUy  free  from  uric  acid,  and  that  the  small  outpuL  of  thisi  fluh- 
fatance  lb  not  due  to  it^  amali  exorction  or  tetcDtton  owing  to 
rifling  acidity  and  urea,  for  iu  February,  ISSil,  I  took  a  large 
amount  of  aJkali  and  greatly  reduced  the  acidity  of  the  urine,  and 
yet  the  resulting  rise  of  uric  acid  was  veiy  small  indeed,  flhowing 
that  there  were  practically  no  alcres  in  the  body  available  for 
^Lition. 

I  wouEd  point  out  that  with  this  great  fall  of  uric  acid  my 
hlofid  dflciroal  hae  pone  up  ainog  Iflaj  f-'V  ^'^  p"'  '-'^"*  ;  that  my 
pulse  ii.  now  oav^  sq  alov  or  my  blood  pr^saure  to  high  as  It 
used  to  he.  thai  hendaclie  ajvI  niPiitiLl  deprtfS^ion  are  steadily  and 
completely  abaent,  nhile  nutrition,  strength,  and  power  of  endur- 
ance are  hettGT  now  than  at  any  tixne  during  the  last  fifteen 
years. 

It  mjiy  bo  said  that  the  impnivement  in  the  blood  d^^wml  ia 
duib  to  the  Tise  of  urea,  and  this  U  no  doubt  correct  ta  Bome 
extent,  for  the  nui.rition  of  tliLs  circulating  tisAue  must  have  im- 
proved along  with  the  rcjtt  :  but  this  will  no(  explain  tlie  faut  that 
the  blood  decimal  Huctuates  with  the  hourly  and  daily  fluctuations 
in  the  excretion  of  uric  acid,  and  that  both  in  mysc;lf  and  othets 
the  swallowing  of  uric  acid  or  any  of  its  xanthine  ruUtivca  will 
promptly  bring   it  down   without   affeering   area  at   all. 

My  hI(]ocl  decimal  Itaa  further  improved  aince  1S98,  and  ia  now 
between  T  to  '8,  which  'a  on  or  above  the  normal  of  any  other 
scale. 

ThiB  tigure.  therftfeie,  ahowa  that  the  eiceu  of  urio  acid  tind 
the  diaeaaoe  it  producea  are  almot^t  entirely  matters  of  introduction, 
that  no  reduction  of  urea  compatible  with  life  will  briug  down  uric 
acid  ao  loiig  aa  introduction  a  continue ;  \m%  on  the  other  hand, 
ao  long  as  uric  acid  ia  not  introduced,  nrca  may  be  kept  up  at  any 
height  required  by  physiology  to  fumieh  the  greateflt  amount  of 
force  the  body  ia  capable  of  producing  ;  that  with  suilieJont  area 
and  in  the  abaence  of  atl  excej^s  of  unc  acki,  it  can  fumtsh  force 
for  nutrition  and  atrangth  and  power  of  enduranoe,  to  un  extent 
S3 
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whicli  is  vcr^  greatlj^  La  escesa  of  ftU/Llujig  llut  oan  Le  doou  wbcc 
fed  on  aniinal  flesh  and  ve^etubb  alk&]ui(^:  &ud  the  rat«  of  the 
capiUoiy  cirauUtiuu  t«lls  as  in  a  moment  vrhethcr  we  have  to  Jo 
wicb  an  oi^anlem  which  j^  tampered  by  the  friution  u&uainj^  coll^ 
temia.  or  with  cne  whJc}i  bos  &  free  Qirculation,  acid  which  will 
consequently   «xo«l   both   ic    fri]\:e   production   And  id   endaranoe. 

My  esperiecce,  tberelorc,  Icada  me  to  anewcr  the  queation  oi 
the  quantity  of  aiiimal  food  Decas^ftry  for  nutrition  u  follows: — 
No  ftnuDAJ—Iaad  at  all  is  neoesaary^  for  tha  whole  of  the 
^uirifd  nitrogen  ofln  ne^^^iW^^5«  vegetsblo  kingdom,  but  as 
tuilk  and  i?hi?(?3e  appear  f«  have  no  powei  of  increaaiog  tht? 
^c?eno^jT^m^Ti'id,  Un^y  'M^.  '*  '""-"^UrTi  ^?  "^^  fllang  wilh 
the  Ycgetflhlc  foods. 

Ab  to  the  quuntity  of  nitrogcQotin  food  rcqutredf  my  experience 
loftds  ma  to  belifivo  that  the  oUowancc  given  in  moat  works  oa 
pbysiulogy  of  3'a  grs,  of  urea  per  pound  of  body  we^ht^gr^v, 
U  very  close  to  the  ma^ior  fi  healthy  and  active  »idu1t  man, 

Childreji  may  require  Dearly  thr?e  timea  aa  murb,  as  tliey  havi^ 
to  grow  as  w«li  as  to  keep  up  nutrition;  gedentary  adults  require 
less,   and  tboao   who  are  old  ika   well   aa  sedentary   [nuch   Ic^. 

Thufi,  for  myfielf,  I  bolieve  that  somowberu  between  ^  and  Jj 
gra.  per  pound  per  day  ia  the  best  amount  cf  urea,  ueAT  the 
higher  limit  wbpn  I  am  taking  a  ooHHiderable  amount  of  exercwe 
regularly,  and  neat  the  lower  when  I  am  very  Hcdenlary,  as  in 
bad  weather  in  wioter. 

Than  aa  urea  multtpliod  by  throe  fl^ttfllfl  roughly  thc^buuuk 
rnnnirftl  to  nro'diipp  It:  it  I.U  wi^iM'*'ia  ftifflff'^ffffaB* f a 
calculate  approximately  the  quantitiEs  of  the  varioua  food  sub- 
stances that   will  have  to  bt:  taken  by   any  givert   person. 

Such  a  calculation  should,  however,  only  be  used  as  a  rough 
guide;  as  appctito  on  the  one  hand,  and  nutntion,  tho  blood 
dooifoaV  Btrenglh  and  power  of  endurance  on  the  other,  are  the 
most  certain  inditntions  of  the  npceasary  quantity  and  quaUty. 

The  rule  then  for  an  active  adult  is — £nd  the  body  weight  in 
poundfl  i  ii  there  is  ^nrh  °'1»t^'^^'^  t^""^  deduct  it:  i.e..  takc<  the 
weight  of  the  indiYiduii  betoro  \\^  bogan  t-o  ^ni  itout,  multiply  by 
.'J'5  and  the  resultant  by  J  and  yon  wOPTiav^lho  amount  of 
albumen  in  grains  tha^  he  will   have  to  eooBume  each  day. 

Thus  a  man  of  liOlb.  x  35  =  490  >  ;i  =  1470  grs.,  the  nmoujit 
of  albumon  to  be  taken  by  him  each  dftfL 

He  mu9l  Toflve  gut  _nll  meat,  fialk^fowl)  game  and  ^^^  which 
contain  eay  20  to  2o  por  c*nt,  of  atbunSe^  and  replace  tHem  by  — 
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4%  oi  atbumen. 
33%      .,         ,. 


Milk      .  _  ,  .contfiioing  ^1 

.^^hewe „ 

Bread 8%      ,.         „ 

Cereal  foods     ,,  .,  .,       5—12%      „         „ 

Nutfl  or  almonde         . .  „     16—25%     „ 

ft'riSfruiU ,       3-  3%      „         „ 

Hti  may  jiTbo  have  garden  vt^getables,  but  these  aften  contain 
mere  fraotiona  of  a  per  oeiit.  of  albumen,  or  i^rdeo  fruit,  contain- 
ing from  '6  up  to  1-0  or  15  per  cent  of  albumen  only- 
Practical  Ey,  tkeQ)  be  will  bave  to  rcplaeo  bis  fle^h  Eoode  by 
bread  and  corn  fooda  and  a  little  miljc_flaj^jhaago,  witb  oute 
and  dried  fmita  if  lie  likes  and  can  digest  them  ;  and  he  should 
ri^gArd  garden  vegetableH  and  IxniU  wa  &a\mmh  ftit  the  dry  or  lft§E 
inlereating  bread  and  cheeae. 

1  am  agrry  to  see  th,"it  Dr.  Hall  finds  /14  gra^  of  purin  (^  uric 
arid  and  xantbme]  in  .i  piriLi^^^—y^^u^jucal  [Brittah  M&iical  Jtfurnal, 
KI02,  vol.  i.,  p,  14^^^),  and  I  am  still  mor*-  florry  to  find  that  my 
iwm  experinaf>nta  seem  tn  confirm  hii^  result. 

With  regard  to  tbJe,  I  wilt  only  saj  tlict  somt!  xanthine  is 
probably  universfLl  throughout  the  vogotable  kingdom,  juat  as  some 
uric  acid  le  univRrsfll  throughout  animal  tisHuca  :  both  arc  products 
of  thfl  raetaboham  of  liie,  and  are  probably  inseparable  from  thia,* 
find  nil  wc  can  do  is  lo  choosj?  those  thinca  which  (^outain  least. 
In  the  same  way  the  whttle  wheat  gruin  in  by  no  meaufi  free  from 
AAnthiuB,  but  a  large  part  of  it  la  removed  with  the  getm  and 
coverings ;  bcncc  whil*'  bread,  acoordinj^;  to  Dr.  Hall  (previous 
referonee)|  contains  nono ;  and  white  broad  in  my  osperience  abo 
conraine  little  or  noBe^  Bub  some  other  breads  which  retain  the 
germ  and  coverings  contain  quite  appreciable  quantities,  and  one 
of  thi^sn  whieh  I  estimated  contained  2  7  grrs.  per  lb. 

This  of  ooiir«o  raiaea  the  quc«tian  of  the  sepantiou  of  santbinea 
from  other  grains  and  the  pulaos,  and  many  manufacturefB  claim 
that  they  do  thus  remove  a  uonaiderablD  quantity,  and  my  roeult^ 
aecm  to  sTlow  that  tbia  is  true;  but  I  &till  prefer  to  work  with 
cereals  which  only  contain  from  2  to  4  grains  per  pound  in  their 
origuial  coudiiiou,  rather  than  with  the  pjiltffs  which  my  leeearches 
show   to   contain   ae  much   as   IG,^^,   l&^thQ  pq>itid,   or   twice   oa 


*  Vt.  SbaHdHD  Lea  in  bTs  ''ChQmlCELl  BaVii  o£  Eba  Aaimal  Bodj"  jp.  174). 
mjtt :  "  Tha  relatiijuebip  nl  bha  junthiuB  IwfJieH  Ur  c^^rluin  viL'gutable  idk^l^ida 
iQ  farther  lutcrcAbiDg  whari  ib  l^  comombtirad  ibnb  tbo  lAbt^j  are  reBora^i  by 

S'tatit  phyaiologiats  aa  "q^v^^vd-.icta  of  bbo  VLrgi<tabl4  cFg4uitlU4,  aad  aic  bhun 
Quad  chieAv  m  thooa  paita.ol  th;^  plnjit  wbloh  are  oa  their  wi 


via,,  tha  hark,  Iaa-tbh  ba< 
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miicli  OA  moat  meat  fmuflcle).  But  \i  xnntbiDea  ari>  compl^ff^ly 
rrmoved  from  tlie  pula^ti  tlion  thoru  is  no  more  harm  in  lAkmg 
their  albumens  tlian  tlioae  of  (white)  tread.  The  ultimate  aPLCftl 
i«  of  cour&e  to  the  urine  and  the  blood;  for  &   man  f^  op   iiuM^t 

"•'*^  *""  nnii  "'^flr  rrrntr  -'— "^^  rr-  nl  ir^  ^^^^'^^■^   >^.>.i 

hne   ftlow   eaBim^'v   af*'v   and   many   grauuleB   Jn   (he  bhxjd ;   while 


fcnotlief  man  f^  on  cpreftls.  milk,  clipeep,  mita  and  fniil,  excrrt«4 
only  10—13  ^f^.  of  »*rit  litid  per  d*y,  und  hs»  i^uirW  cflpiHarr 
rijQux  an^  fewer  granuli^?  in  the  blood  ;  albumenn  outrition  and 
urea  betn^  th(»  aaau  in  both  oasm, 

A^Ain  there  is  an  immenae  difference  between  taking  oereal?  thiti 
conlain  600— ^CX)  grs,  of  olbumetLS  and  3—4  grs.  of  lAnthine  per 
pound,  nnd  tnlcing  tiNi  which  (loiitaina  pru^lit^ally  no  »Ihuinnn  uul 
about  175  gn*.  pf^T  pound  of  :rnnthjne  ;  bere  man  ia  taking  pure  poWn 
nnd  DO  Doiiri'ihmcnt  whatever,  and  with  the  intTodiictioii  and  difiu- 
flion  of  tOB  and  coffee  throughout  the  land  there  hae  ooDkO  about 
a  very  ^eat  increaae  tii  wi]  uric  seid  dis«Ree  (see  fai^t!  givei 
farther  on). 

With  regard  to  all  these  rereuU.  and  the  breadH  and  puddings 
made  from  ibem.  avc  must  briar  in  mind  that  the  outer  huaka  of  all 
kinde  of  com  eootom  aonii^  xanthine,  and  that  ther^OQj^jviiuld- 
UL^  breihd,  btown  bread,  whole  rn^a!  and  bran,  and  foods, 
bread  and  biscuiU,  (containing  them,  mu^t  be  tLVoided  by  all  tho^p 
who  would  be  h^  lrr.*e  »h  ptwwilde  from  lAntbinp.  What  you  uanT 
is  n  flour  ootitaining  the  whole  of  the  i^rain  without  nay  of  the 
huEk  and  without  the  germ,  and  thii^  is  what  in  commonly  called 
bp*t  atFoonds  flour.  Thorr  ia  not  much  differcno?  in  nourishment 
bnlwfien  white  bread  and  whfjiemeiil  bread,  but  the  moat  nOuHah- 
ing  biiiad  of  all  ia  that  made  with  aec^nds  tlour. 

ObvJotisly  moat  of  our  fniila  contain  ao  muob  water  that  hut^ 
quantitie.9  would  hove  to  he  taken  to  get  the  neeoaaary  albumpn, 
but  this  does  not  apply  lo  (ho  duneer  fruits  or  to  those  which 
h&ve  been  dried  or  nompreaaed,  which  may  oontaia  ttlmoat  ax  mueh 
albumen  a^  the  cereal   footb  or  brF>ad. 

Bo  our  raan  o!  140  lb.  would  Imve  to  uke^  Jn  ordnr  to  get  hia 
1470  gra,  of  alburaen — 

H  OK.  bread   (  -^    8*?{)  of  albumen)— 47G  gfs,  of  albuman. 

/2o2.rice        (=    5%  „         „       )—  «    ., 
2  pinU  milk  (  =    3%   ,,         „       1^525    ., 


Total     .     1326 
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and  rhe  renuining  ]45  grAiiu  will  probably  b?  made  up  o\xi  o!  thi; 
cereal  or  other  ve^elJible  products  hs  takes  us  puddifiga  jLud  ant 
uj   the  garden   vegrUtbles  j^nd  Fmite  oidinarily  coLmumed. 

Now  many  luodifioalm&t^  of  this  diet  are  possible,  and  the  heat 
pl&n  \Ej  I  think,  for  Gaoh  individual  to  take  tkal  which  smta  hia 
ovD  taste. 

For  my  part  I  regard  a  diet  coneiating  chiefiy  of  bread  stuffa 
and  cereal  foodH  as  hjkving  more  ddvaat-aged  than  any  other,  and 
Ihifi  was  tUe  iliet  on  which  the  athletes  of  Groct^o  and  Roinc  per- 
formed their  icate.  Kor  practdoai  purpu^t^s  I  divide  broad  atu^B 
irto  three  olasBce — (1)  Tho  broadH  j>rQpcr :  {'2)  the  tiBDuits ;  (3) 
the  puddings  and  pudding  atufTs,  and  8  os.  of  eat^h  of  th«^  three 
would  fomi  a  lai^e  part  of  a  day's  lood  for  anyone,  and  the 
remainder  of  the  albumen  would  no  doubt  be  made  up  from  the 
fruits  and  vegetables  taken  aA  aauces  to  tbe  breads.  One  pound 
of  cery^l  rpfcal  alone  would  equal  abont  800  to  &(X)  gra.  of  nlbu 
mettj  and  tbo«e  iii  active  work  wbufd  no  doubt  cat  from  li  to 
i\  IK  of  thifl,  and  when  fruit  and  v^gttubles  ho^ve  been  added 
Thia  woukl  be  a  very  ample  diet  for  unyone.  Tbose  wbu  cannot 
take  tliese  i|uantiLL«s  of  eereal  foodis  can  add  a  certain  amouuL  of 
milk  and  oheeae  until  they  am  learn  to  take  the  ccreab.  A  very 
lar^  variety  ia  Co  be  obtained  in  eaoh  olasfi  of  bread  stuiTe.  The 
fruita  oonnot  hu  kept  the  same  from  month  to  month,  and  the 
V9gi^ tables  aUo  neceoaarity  vary  with  the  season.  There  is  thus 
endle»{  variety ;  but  these  fooda  hiive  been  neglected  till  to-day 
they  are  but  little  known.* 

When  appetite  ia  very  goodn  which  geDeTflUymeans  when  MfTr- 
ciflc  and,  fresh  air  are  plentiful^  the  quantities  of  the  more  nourish-  y 

mg  fooda  should  be  diminished^  becau^  their  place  ie  taken  by  the     ^^ 
increoaed    quantity    of   fruits    and    vegetables   then    naturally    cod- 
flumedj   and    conversely   when   ap|>«titti   is   poor,    milk,  cheese,   and 
bread  may  have  to  be  increaited,  becaus-^  lesH  of  the  other  things 
arc  taken. 

If  these  pointe  are  not  attended  to,  we  may  j;et  either  too 
much   nitrogen   (uron   and   nno   acid)    as   ehown   in   tig.    74,   or   too 


•To  mc«t  tbb  difficulty  n  lioma  ha*  now  been  tst^bliahod  ab  Apalej 
HoiiHD,  SJough,  Baolu,  u  ^  gift  ia  (be  oaiuo  of  diet  rnfprm  ttom  a  grg.T4fi]| 
patient,  nherfl  f  nm  AtiU<  to  giv&  4ama  practical  irifltrui^lion  In  fof>d  md  feed- 
ing. When  1  emimerato  bo  pulinuta  Lue  Tooda  bbat  muA  be  IbfC  out  bbuy 
oltea  rL^mark  Uiat  bbere  reuiiLLu^  but  litllc  bo  bvu  vd,  but  iklicr  n  vlaib  U> 
Apsley  iboy  aro  fL'ody  to  ailiJiit  bbitt  in&nv  uF  the  things  Lhaj  Ii&t<  brsn 
nflKl<*ctiuS  >"<^  bebbcr  than  the  thinga  tb^^y  hiivo  been  onti»g.  aod  that  than 
in  dliil  piscty  and  bo  iparo  lu  mit  til  tmatea. 


/ 
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little,  with  goUtirAl  debility  aud  aethetiia,  Afi  ahavrn  in  the  Mf^ 
part  ol  tig,  73. 

With  regard  to  these  points  I  nolioe  that  Dr.  Goodliart  sayt 
{Lancft.  1*W0,  vol.  i.,  p.  4),  "Children  will  pnas  uric  acid  even 
upon  lie  e^crw!  ttl  miHv^'^ 

Of  ccpursB  they  will ;  nil  children  form  ^  lar^e  atnouat  of  uric 
acid  and  ur^a,  &nd  it  ib  quite  the  host  thing  they  c^u  do  to  puai} 
both  out  of  their  bodice  aa  aooQ  as  possible.  But  why  a  pbjsiciaa 
filiould  liad  it  neoeBsary  to  give  tham  "  exceas  of  milt,"  or  excess 
of  albumen  in  anv  form,  I  quib>  full  to  Lindersl^od:  th«/  Itavn 
through  difliculty  in  getting  riH  of  the  um  wtid  they  ordinnrily 
forra  without  its  production  being  unnecrsearily  iucieascd. 

Everybody  paascs  uric  acid  on  every  diet,  and  always  wiU  do  ao 
till  the  raee  evolves  tc  a  highct  stage,  which  at  present  rati3  of 
prop-eea  will  bo  a  matter  of  coosiderablo  time;  but  we  are  kft  in 
doubt  whether  tlie  children  were  passing  an  actual  ealimatad 
eTii(>^  of  urio  ^cid  iil  relation  to  ureu,  or  had  merely  a  little 
visible  led  aaod  [n  their  urmc,  abowipg  probably  do  cxcesaLgc 
excretion  of  uric  aoid,  ™<-^f>r  ^^^^t-paunHln  ;  but  onZj  perbapB  that 
tho  urine  wy^  aufficietiTls'  acid  To  throw  it  out  of  aolution,  a 
copdiBon  MJliiuh  n  iTtT|j^^potat<j.  or  fiomi>  iilkab  in  other  fonp.  wi^uld 
ijuick^_r^mii^*=i   whili-  actuji||Y  inon^jtsing  tl^e  excretion  o]  pric  acid. 

A  few  linea  further  on  Dr,  'Jeodhurt  tails  us  tliat  '*  the  forma- 
tion of  uric  ax-id  and  the  formution  of  Augar  seem  to  me  Ut  run 
on  dome  what  parallel  linos,"  which  ia  no  doubt  ia  tended  ne  an 
endorHemenl  of  my  fig.  61,  though   it  has  eaeaped  mentiou- 

But  surely  th4>  factn  would  have  been  more  correctly  Et^te^i  it 
he  had  said,  that  the  excretion  of  uric  acid  runs  parallel  with  tha 
excretion  of  sugar,  without  roisiag  thia  up  with  what  is  a  mure 
itifcroncc,    tliat  c3tOTctiou   means   formation. 

For  iu  the  case  of  the  urio  acid  it  often  does  mean  nothing  but 
introduction  (witufas  figs,  24  to  ^9  and  others),  and  in  tba  cneo  of 
the  sugar  mere  defective  combuffticn ;  us  in  reference  to  fig.  61 
we  kitow  thftt  the  i?xcr«tian  ol  sugar  parallels  the  excretion  of  uric 
aoid,  because  oAccJsg  of  urJc  at^j,^  ip  the  bjood  hJJidgjstbe  meta- 
botiam  and  combnstionoJjijgQT  i  and  we  have  acec  that  no~D0i«f 
oicplaoation  will  cover  &U  the  facta  oi  the  caae^  and  had  previoualy 
found  that  the  excretion  of  albumen  parallels  the  exorotioQ  of  uric 
acid   in  exactly  the  same  way.  and   for  the  same  reason. 

Now  the  abovu-mcntLouod  diet  of  bread  ctuffe.  fruit  and 
vegetables  would  work  out  into  three  mcab  a  day  fion:ewhat  aa 
followB :— The  total  for  the  A^y  bcbg,  aay,  30  oa,  of  bre^d 


And_2'i_oi  ol  fruit  and  yggetobic,  wc  get  ior  each  meftl  ft  *^  ifi  — 
Qg^f  brsftJ  eum  ftnfl  8  oa.  ir^[t  |^^f)  vflp^tRhli^,  Thia  will  furtlior 
Hut>3iviae  iniOTflay.  4  oz.  of  taa8t>  3  oi.  of  biauQit,  3  oa.  of 
pudding,  4  oe.  of  dry  fruit  and  4  o».  of  vegetable  nod  freah  fruit, 
Tbofle  wbo  cuniiot  tako  tlicsi^  quanUtitvi  (and  only  a  joung  adult 
ieadinp  a  verj  active  liJo  vrouLd  require  so  muc!i)  must  take  ae  much 
aa  they  can  and  add  sfi^  ffljlf  ftg  ^^^"'^^  ''^  both,  to  make  uj"  foJ 
the  KroaJ  "^fifl  I'fti  ^"^  and  they  will  j^raduaUy  lofim  to  cat  more 
of  Che  Utter  bs  they  go  on,  Ncir  18  oz.  aoucds  a  vory  large  meal, 
but  we  must  remember  that  vego-Ublwi  aod  fraitfl  woigh  heavy 
and  contein.  even  the  dry  onee,  a  largrt  amount  of  water;  the 
rwLltj  ft^lJH  l^n^  m  il^g  10  ^^  fti  hr^A^  At.ug,  The  biPt  wms"tQ 
fo^l  thifl  ^j^^  jg  f''  ^i.>«v  fav^rnl  \finAa  pj  hrMil  P^"^*^!  ^j  toMt, 
biflcuils,  and  guddiog,  and  pl^^^ff  tfa^P^  ^t  fM*°  sido,  and  thco  one 
or  two  jpilts  and  vP^^^ljihW  gliii>[^  fl^trfl  fl6Pfi_aajifl"^"^  '^^^  bread 
atuflH  must  be  weighed  at  drat  to  teat  the  amount  eaten  and  to  Iprtfw 
how  much  miUT  and  chtfse  Liive_t**  be  addsd,  and  it  follows  from 
their  pcroentego  of  albumeQ  that  about  Soz^oimilk  or  about  > 
one  third  of  An  niinna  nf  ^li«i«  hr.^^  f^  S  lnB»f  T^f  — k  ^^.^  \/ 
of  bread  left  out.  Thua  a  person  who  falb  ahort  of  bia  ijuuntura 
of  "bread  atuSs  by  8  ok.  in  the  day  will  have  tn  add  24  oz,  milk 
or  2}  Q£.  chect^.  Thus  ad  a  person  of  140  lb.  wanta  about  30  oz-  of 
breod,  it  follows  that  roughly  speaking  a  little  more  than  two  ounces 
of  bread  is  required  for  a  day'&  food  for  each  10  lU  of  body 
weight.  Butlpf^or^^il  may  be  taber^iflyit-  by  those  wh^ar^ngj 
tng  Mtflnt,  or  in  fear  of  becomincj  no,  and  a  good  way  oTtakmg 
them  Is  to  mix  them  with  the  vegetables.  The  way  to  take 
t]]e66  foods  IB  to  £g)^|yQm^^j|u^Htg]^ly,  iTJfh  n|^nimin1iinfi] 
mouthjyl.'-rtfr?  of  the  J«fffi,  oroTttiovecgJaHefl,  which  with 
butter  op-  ril,  ura  the  aaucat.  Or  nuta  ean  be  taken  by  tho^o 
who  oan  digest  thnm,  aod  then  pert  of  the  oil  or  bul'ter  can 
be  got  from  this  ^tucc,  and  those  ^vho  cai^  take  considerable 
L[uatititiei«  uf  nuts  i#r  uut  food^  can  considerably  reduce  their 
bread  atuffs,  as  ony^gjy^j^^jj^^^ly^i^eottttltotwoounceB 
cif  hr^<j  g^uffj^  )j^fj  put.  Aa  I  have  MM^tb^vanoty^  Tn  taone 
foods  is  vury  f^caXy  and  with  a  littlo  ingenuity  may  bo  made 
almost  ondleas,  bul  with  thia  diet  the  ta^te  for  simple  foods  returna, 
flo  that  it  is  often  easy  co  make  Ji  meal  of  two,  or  at  the  moat 
three  thingB,  Hay  tout,  potatoes  aad  oil,  and  dry  fruit.  In  this 
way  the  labour  of  tho  houae-keepei  may  be  greatly  reduced,  and 
life  yields  more  tinae  for  other  things  b^^ides  eating  aad  drinkmg, 
nnd  this  without   any  diminution  of  the  natural  pleafiurc   of   taste 
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fliul    tb«    fiatififscttoQ    of    huDger.    which    Lndoo4    Are    of  ten    muok 
incrcAsod  on  a  uariiral  diet  (sea  *'  Diet  and  Food/'  «L   iv,,  p.   HJ- 

I  mysi^lf  make  but  IJttle  nsi*  of  nu(s.  but  thcj  arc  very  vAliufal* 
foods  for  IhGM  wliD  can  digi^t  tbem.  and  migUt,  if  neceefiArj,  In 
uuraofied,  *nd  biacuita  and  rarioae  foods  made  from  tbem  can  Ix 
uaod  OA  addttioufi  to  the  diet.  They  hnvc  tbo  disodvaDtfte^  of 
bang  ri?Iative]7  vxponsive.  but  an  inorra^ed  demand  would,  no  doubt, 
soon  red  tree  thi^  price. 

It  thttfl  uppeara  that  1  live  on  bread  and  cereal  produce  whii^h 
aught  be  VAtwd,  if  necessary,  to  n  much  greater  ^xtcDt  tliAD  ic 
Above  indicfltcd,  with  a  tittle  miDt^  cheese,  ajid  a  liber&l  sUowaqcc  of 
hotter  or  oil,  and  that  to  thfBi:-  ore  ftdded  a  little  vegetable  af>d 
fmit. 

f  think  a  mirat  b«  afkTiORledged  thftt  my  nitrogen  is  suffioi^nt. 
and  couH  «Ji5]l_v  be  iDcroas^  if  DeresfiBty,  und  that  I  do  not 
al«rve,  nnd  have  plenty  of  vHiicty  in  food. 

C^^tipntinn  i»  aa  almost  coo^Unt  bugbonr  oE  tho  meat-eaten, 
but  or  I  He  above  diet  it  is  proeljctliv  unknovD>  Thoae  who  have 
to  tako  mneb  milk  and  cheeae  may  continue  to  sufier  a  [ittle,  but 
afl  a  rule  it  ia  romplet^ly  absent  on  a  diet  of  bread-stu  9s»  fniit 
and  vegetables. 

f^me  cif  those  wbo  have  h^en  m  the  habit  of  eating  much 
animal  foiHl  jind  but  little  btca-d  and  Btarck^— Iflfldfi«  may  have 
tTtiMhlt-   with  thr^n  l.itt>ir  wli^Ti   fh^^-  t-^yif.  to  alttjt  their  dJ<:t. 

This  fiouhlo  i:omflB  chiefly  in  the  form  o^diaeomiort.  dist^b> 
BJon,  OT  MjjtiJlec^^JjiyjqiaiM,  find  i.*  hrgjHj&^^e  ^^  tho  fun  that 
broad  and  nl^yjrh  for  da  ''""'tlif  ^^^ff|'pQ;  ^a  flgsb  cun  he,  wi^h 
little  maatiufllion  nnd  ttitluml  beinif  mixed  with  a^Uvn  :  tr-ad  and 
stnrc-li  thiw  treated  nre  fipt  to  digest  very  slowly  nnd  may  heeia 
to  ferment  in  the  prooops. 

/The   remedy  is   i^uiT?  simple  :   put   the   bread   and   starct    foods 
dry  into  tho  mouth,  so  that  the   ^iitliva  can  miv  with   f^heni   easily.  - 
and~eat  lliem  alowly  and.cbtw  tJiem   yell. 

With  thin  obji>ot  eat  btcad  which  lifla  been  cut  In  hIic^j  iind 
toaaleti  right  through  in  tho  oven,  nt  toiisted  biBciiita;  tht^re  i*  no 
objoction  to  A  linle  butter  with  thtm,  or  frail  may  be  takon  with 
th«m.  but  the  bread  atnOa  must  go  dry  into  the  niouth,  not  in 
the  oonditi^iH  of  nlopi*  or  milky  puddings. 

Another  rule  for  tho^e  who  auifpT  frcrm  Aimilur  dyapepaia  ia  never 
to  drink  when  not  thirsty,  Ae  a  rule  such  people  can  manage 
ono  anU  a  hall  OF  Wo  pintd  of  milk  ia  the  day  without  having 
dy«pepBia  from  too  mueh  t^uJd  ;   but  in  ooH  woathor  and  when 


y 


fifi^ 


r^T** 


TBBATUENT 


P,^ 


I 


Hpdentary  e\ea  that  may  he  too  much,  Bnd  the  imlk  may  bflve 
to  be  r^iTced  still  further,  the  hrefif^  stuf^  and  cheese  being 
incteaaed  to  replace  it  (for  further  detailB  eee  ''Diet  Bud  Food,'' 
ed.  iv.,  p.  S3). 

The  quoBtion  of  salt  eating  \s  one  which  reqAiirea  oonaideration 
from  fteveral  points  of  view,  and  1  will  ehoftly  state  my  own  eipe- 
riencefl.  On  ordinary  diet  I  uwd  to  b*  nn  ordinaty  taker  of  salt- 
(sodium  chloride),  n.nd  I  continned  to  take  it  for  many  years  an 
a  (irb- acid -free  diet  i  but  I  gradually  fouud  that  t  had  hss  and 
loss  dcairo  for  it,  and  untioaacioualy  took  leas  as  time  wont  on- 
Then  two  or  three  years  ago,  when  making  some  ospenmenta  on 
the  acidity  of  the  urine,  I  decided  to  give  up  salt  entirely  for  a 
littlfl  and  watch  the  resultfi,  and  I,  found  after  doing  tliia  for 
several  wseks  that  whenever  I  took  *^^\\  ag1i^  ]  ^t  nary  fJitrH-^'' 
nasal  catarrh >  aljii"-!  -:^  if  T  lui'l  taken  an  ic^dide,  and  thia  has 
cootmaedup  to  \\,>  ;  i  .1  n^  liiiii^.  =0  that  the  moment  I  take  n 
little  extra  aait  in  my  food  my  nose  begins  to  run.  For  myself  I 
have  diawn  from  theae  facta  thR  conelusiou  that  what  ia  at^jijiae 
thrown  off  in  this  wajr  ia  not  y|nfed  by  DfltUTO-  T  am  not  pr»^- 
piired  to  deny  that  some  cblorida  is  wanted  in  the  body  for  gsjitrii: 
digestion  and  other  iuaotions,  and  I  hare  eeun  at  loaat  one  ca^e 
in  which  dyepepaia  appeared  to  reauit  from  leaving  it  o3.  On  the 
other  bond,  it  Heema  clear  that  I  get  all  the  chloride  I  want  with- 
out its  being  added  in  ooticeabie  quantity  to  my  looda,  for  a9  ioon 
aa  salt  can  bn  tasted  in  my  v^^gotAhW  or  my  eheesA  I  get  symp- 
onid  of  chtoridism.  As  regardj^  ')'•■  •^\-Trni\t]  lA  urio  atid^aatt  doM-^j 
argi,  for  tbe  adr^itton  of  a  raiuy-jil  uud  taijca  Lke  acidity  of  llw 
urine  aod  diminir^li  ■  tIji  .Lltalimtj  vf  th<.'  blo^^d  and  liMuo  fluids,  , 
and  it  ifl  no  "j.-x  U\  citfthc  wanulj  and  to  eat  patatooa  and  avoid  ^ 
aoid— finite  wiiilv  ^^vJdlowing  considerable  ^ciantiUoa  of  salt.  My 
own  praetipr",  ihiTi'fure,  is  to  take  no  salt  txc^pt  on  the  rare  occa- 
sions  that  1  feel  a  distinct  desire  for  srime  ;  ami  T  evea  go  furtlii^r 
and  avoid  thoee  foods  to  which  anlt  haa  been  fidded  in  appreciable 
quaatity  (see  also  remarks  aa  to  the  oauaation  of  caocer  in  ohap.  x). 

But  while  most  uric  acid  troublue  arc  due  to  introduction  of 
urie  acid  formed  outride  the  body,  it  is  also  quite  possible  to 
suffer  froip  excess  of  It  m  the  blood,  if  the  formation  in  the  body 
is  ejLccNaive,  aud  it  nil  that  U  there  formed   Mi  not  excreted. 

Now,  as  uric  oeid  is  alwaj's  formed  aa  ii\T  aa  we  knotv  only  in 
thu  relation  to  urea  of  I— S^u-there  will  be  no  exooasive  formation 
of  uric  acid  unleflB  thero  is  also  exeeaaive  fonnatioo  of  urea  ;  utJebs, 
in  ieot,   more  albumen   i»   taken   in  than   the   body   requires   for  itfa 
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nntiitioA,  o?  moie  tbac  will  form  ^'5  gn.  oE  urea  for  each  ponaii 
nf  bodr  weigbt  per  day. 

But  «uch  mcrca«o]  inuike  of  albumBn  nrnl  f^Tic^^aive  fonoAtioD 
uf  urea  and  uric  acid  entAil  alao  inureaacd  formatioa  at  ■aidw,  ftii4 
thvai^  Uflt.  by  duniniehiog  the  alkaliuily  of  the  liver  anU  tbe  blood, 
bring  ebout  dcfoctTvc  cK^retioo  of  uric  ilcid  ;  thus  cacoasivo  foonfl- 
lion  oPJmiT  acid  Is  gen^rallj  accompanied  by  defective  dimmution, 
and  thc*9#  tvja  c.t^\iai-s  workiDg  togetb^r  soon  produce  an  acoumiiln- 
tion  in  the  body  which  eventually  cornea  through  the  blotxl,  or  u 
driven  uut  of  it  into  tbe  fibroue  tissuias,  producing  trouble. 

Now,   vrlien   ^'^   grs.   of  urna   are   produced  Jflr   each   pound   of 
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body  wetgbt  per  day,  ^3  gvs.  of  urea  and  1  ^r.  of  uric  acid  aio 
l^roducod  for  caob  10  Ib^  of  body  weight ;  and  if  7  gre.  of  urea 
aiv  pn>diiccid  for  each  pound,  thf^n  70  ^s.  of  urcn  and  2  grs.  of 
urio  aoid  art-  produG«d  for  every  ID  lb.,  and  though  euch  a  rate  of 
lUvdnatioii  aa  this  can  only  very  rurcly  be  met  with  eieept  in 
rUMran,  it  ia  by  no  mt<an^  uncommon  to  find  urt^a  tj  or  c%'cn 
!^  (I*,  abovv  tho  pUyfiioWgical  level  of  ^^  ^,  pur  pouud. 


THEATAIRNT 


843 


Now  tbifl  may  be  dono  on  any  diet,  whether  aoimal  or  vegetable, 
and  those  who  do  it  will  undoubtedly  very  soon  come  to  have 
coueidFCAblti  excuse  of  uric  acid  in  thoir  bodicH,  which.  aaoDf>r  or 
ItLter   will   produce   ila    uttual   eftecta. 

Now  fi^.  74  fihowa  that  I  have  myself  on  oome  ooo&aiona  tdkeu 
tco  much  alburaon,  and  have  consequently  Eormed  t.oo  miicb  tirva. 
and  too  much  uric  acid ;  aa  a  consequence  of  high  acidity  I  tave 
failod  to  excrete  some  of  thia  uric  acid,  and  have  eventu^Uy  suff^r^^fl 
fnuti   wiinie  of  iLe   troulites   It   proilucea. 

This  Uguie  al^o  ahovta  two  lines  HCroasi  it,  one  a  DoatLniious  one 
&t  the  level  of  4^1  gre.  of  urea,  that  is  of  3-5  gr6.  per  pound  pi^r 
day  of  my  weight  ;  and  a  broken  line  at  tho  level  of  375  grs.  at 
urea,  which  h  3  gra.  per  pound  per  day   oi  my  body  weight 

And  the  proper  level  for  my  urea  ia  between  thwe  Unea ;  if  it 
ia  jibove  them  I  jim  forming  too  much  uren  ^nd  toi)  much  uiiu 
ttcid,  some  o(  which  1  tend,  especially  in  the  cold  season,  to  store 
or  TtUktn  in  tho  body ;  ii  it  is  below  them  I  hove  leas  urea  than 
ia  required  for  the  beat  condition  of  nutritionn  strength  and  power 
oi   findiiraDce- 

As  regards  uric  acid  troubles,  howeveT^  it  is  better  to  be  below 
these  linenS  than  above  tlvm^  but  it  is  best  of  all.  and  not  rcLilly 
very   diflicult   to   attaiu,    to   keep   betwoen  them, 

T  &ba)l  oow  go  oa  to  d^ctibe  thus  figure  and  expkin  how  it 
woe  1  got  above  the  liuea.  In  thia  figure  wo  kiavo  really  only  to 
regard  the  two  curves,  the  unbroken  line  urea,  aad  the  brok^a 
line  of  strokes  the  uric  ncid;  the  upper  dotti?d  line,  the  blood 
decimal,  is  merely  givrn  bocauae  I  hap|jened  to  Lc  investigating 
it  at  the  time  this  figure  waa  evolving;,  iu  further  illuatrjitioo  of 
what  I  have  already  ^aid  on  the  subject  In  chapter  sii.  With 
purhaps  one  caceptiou  on  March  10  the  blood  decimal  and  the  uric 
ttcid  always  moue  in  opposite  directions,  and  thut  oue  exception  ia 
probably  to  be  explained  in  the  w&y  I  have  already  pointed  out 
in   reference   t-o   fig,   hZ.* 

Wo  see  then  on  following  the  urea  line,  that  it  was  above  437 
gra.  level  on  March  3,  \.  5,  7  and  I'l  to  !7.  and  again  from  33  to 
25,  that  it  was  unly  below  tho  7i75  gr.  hue  loi  iwo  daya  oear  tho 
end   of  the   Sgure^ 
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'  I  may  say  with  re^ud  ta  tho  ftToragc  height  of  mybloacl  decimal.  '65  Uf  -J 
u  nhortOi  aad  it  hita  BJatsa  riaun  above  thie,  thnt  tEiy  JJP''it"nMj»^W  "P  fIfFW 


1  huo  4u9driug  livm  uric  n-nid  divi^w  Iinvn  a  blotni  iluLiuibl  ni  unly  A  ov  ^^ 
aint  tlie  pnprmoUH  dilTaronfle  tluil  tbii  factot  alone  iiinnt  mnk**  an  rogurdu  time 
ivm,  jtiitriiian,  and  the  powor  of  rei(i§tiiig  miero)>ic  dlsASi^a^,  in  obvtouti  to  nil 
pEiyaIolu£iatv. 
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Tho  urio  ooid  curve  fell  most  below  the  ur«a  exactly  iti  thcksc 
tinea  whea  urea  waa  hif^beel:,  Marok  2  to  tj  and  11  to  18,  acd 
thi?4  iruflDB,  not  thitt  the  natural  formation  of  iiiio  acid  woa  ftlt«t«ci 
but   that  its  vxcrHion   wuh  hindpred  t&nd   dlrmniflhed. 

Now  if  wc  e&tiinate  the  ijuantitles  Lj  which  uric  actd  f^l  ti^ort 
vf  Lirea  on  thcei?  days,  wliich  in  t^u^ilj  done  by  adding  up  the 
munbor  of  gra.  includod  bctweeo  the  bncB  of  Ihc  two  currea,  ihua, 
say  8  grp.  from  Nfaroh  2  1<r  *>  iTidusivc,  and  22  prs.  from  March 
11  to  17  mcliiaivc,  «*«  g4:t  a  total  rf  3Li  grs.  of  uric  acid  thus  \ivpi 
back  and   refjuneii  in  the   body* 

Suhtract  from  thifi  the  quantiti^  by  which  uriu  acid  FXDi<c?cIed 
ureat  namely,  rather  lees  than  1  gr,  in  7tli,  atul  rather  morfl  than 
i  gr,  oa  the  tvro  days  Vth  and  U'th  taken  together,  and  }  gr.  od 
I8th,  making  a  total  of  1^  grf.  of  pluE  e%cretion,  and  J'5  from  30 
gives  ua  a  total   r«tentiOO  la  the   body  oi  2^-^  grs. 

On  the  VMh.  1  liad  a  ihcuinaliu  jihuryngLlla  and  a  alight 
tfJniLlar  afTectioD  of  the  larynx,  probably  a^  the  result  of  svitav 
Huctuationa  in  addity,  hceauai;  1  had  taken  some  alkali  on  the  I7ih 
to  moraaae  tbo  cjcoretion  of  unc  acid^  and  tbia  waa  unfortunately 
followed  by  a  dinner  with  wino  on  the  evening  of  18th  and  some 
expoaure  to  cold  vinds, 

I  may  Hay  that  these  are  veiy  comiuoii  aJTwriona  with  irw 
wbfi]  I  have  too  much  urii'  acid  about  ^  and  a  little  expmun-  to 
oold,  or  rtiKtuation  in  acidity  otherwiae  cauaetl,  then  aufltcc  to 
bring   them   on. 

Their  patholouy,  as  already  explained,  ia  Uwt  of  gout  of  the 
fibrona  tissues  m  any  part  of  the  hody ;  they  ar^  due  to  a  collec. 
tion  or  uric  iicfd  Tn  those  tisaues,  and  are  icliered  h^  anyl-hinff 
(alkiilii^  as  aulkyldti^j  which  increaseo  iH  solubility  and  lemovus  it 
from  the  _tjssai?s. 

When  I  have  uo  excess  oi  uric  acid  in  th«  body,  neithtr  cold, 
noids  nor  anything  else  will  produce  such  a  phatyngitia  or  Uryn- 
gitis- 

But  to  return  to  the  story  o(  fig.  74.  When  I  felt  the  alight 
pharragD-laTyngitia  I  tried  to  get  rid  of  it  by  taking  more  alkali, 
but  I  suppose  I  did  rtot  t^ko  enough  to  counteract  the  expoeuTO 
to  cold  or  the  rise  of  ocidiFy  produced  by  tbe  %vines;  In  any  oww 
the  trouble  increoaed  aBd  1  bogan  to  feel  rath(*r  iil  ^uilb  a  luiag 
tempwratnra. 

r  I  tlienjlDlidf^  to  eivo  up  ulkuht^ri  and  t^ke  salicylates,  as  with 
Tiding  f-pmpHffttuTt^  thcir^acEiQJi  ^xif'T "ml^^"  "TliMiffi  tTtt-rfnilnq" 
1  kni'w.  liowuvcr.  thut  this  wnt  a  dftni;<^rou&  cotirac,  for  the  reaaons 
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piveri  in  chH|>tfir  xvi..  and  that  I  shonid  »ndQubtt>[ily_JiJi_jiQag 
when  the  alkflb'ra  I  hud  takea  and  tli^stiJicvJateH  I  intgoded^to 
take.  MHt  and  caair  l|^T<^  toUiBiQa]  But  I  Uad  Qot  at  Uie  time 
tally  appreciut^K)  tbc  moanint;;  o-nd  o:dcat  of  the  retention  shi><vn 
in  the  early  part  oi  thv  Li^urc,  and  eliEl  \&a&  the  fterioua  introduc- 
tion  in  th^  pulst^s  I  had  been  taking  (se?  (ig,  75],  nnd  therefore 
wrongly  oancluded  that  1  bail  but  little  iinu  acid  in  my  body,  and 
uoiild  sfTord  to  play  wJib  it. 

The  result^  however,  was  a  leason  whicli  I  ahall  rGmomber  Jor 
years,  and  I  bopo  it  will  instraot  many  fi^eople  beQidra  myseLf,  and 
save   tham   from    making   ^   AimiUr    miatalce- 

On  the  evening  of  19th  the  sfLlic^laj^jj^jJJjfl^jj^net  in  the 
blond,  thfi  blkftlie^  wer^aull  in  bome  Torut-  from  the  dosen  Liken 
in  tho  morning,  und  t\m  aaltcyUliJS  were  just  coming  into  the  blond 
from  tho  dofifs  taken  later,  and  thp  reault  of  thb  waa  that  my 
rharynpaJarvflgeal  troubig  incrBaaed  and  estended  downwards  to 
the  trachea,  and  there  wa&  also  added  a  new  oeatre  o£  indanuna- 
tion  in  the  intRBlines,  with  severe  pain  in  the  regjoTi  of  the 
umbilicus. 

Witb  this  on  the  20th.  my  tetnperatara  w«nt  up  und  up,  Grat 
above  101"  nnd  then  above  102°,  bo  that  in  the  oarfv  part  of  the 
day  I  was  too  ill  to  do  anytldng  but  Ho  in  bed  ai  quiet  aa  my 
cough   would   allow  me  to   remain. 

TowftidH  Bvetiing,  however,  the  sftlicylnteui  which  I  continued 
bt^an  to  get  the  best  of  it.  The  pain  in  tkc  cheat  and  abdomen 
moderated,  and  T  waa  able  to  get  some  sleep  :  but  I  was  not  even 
yet  over  ray  ttoubles,  as  at  about  4  a,m.  on  the  morning  of  the 
2lRt  I  woke  to  find  myself  with  a^ain  v^y  BBrBTF  P'^''*_  *^  **^^ 
che-qf  bt-bind  the  sT^mua.  and  TiJjg^yuj^jn^UyjjMcouph  (acute 
^>ui_u'  Uic  trdidiea  and  brj^ncbj).  Now  the  ttipianivfioTr  of  this 
relapse  was  fairly  emipTe.  for  the  sobcylatPB  had  got  the  boat  of  it 
on  the  previooa  evening  with  the  rifling  acidity  j  but  in  the  natural 
eourae  of  oventa  there  would  be  a  toll  of  ^^^^^Y  ">  the  early  a.m, 
hours,  and  witb  thia  the  ^s^iL^pfiint,  as  t  nav^an^Tt,"Mtwaen 
ftjkalicfl  ftpA  Halicylfttea  would  roroo  onp**^  mfrp  jntn  pnMi'H^Ti  of 
^''°  Hrl^-fr^*  fig-  71  nnd   remarks  on  it]. 

I  aooordingly  took  some  Joaoa  of  ammonia  Mud  dJltttc  acids,  and 
reinforced  the  afthoylatro  biLaaBfifttfl^-in^lLd^^^'fl'  ^^<^  ia  the  oouise 
of  ftp  Tou^^lw^Eey  tgftin  got  the  gpS^  hrifid,  and  tli**  -')fTt 

But  whilo  the  utmggle  lasted  I  was  lei  most  st'vere  pain,  and 
had  a  ficijueut  cough  feeling  aa  if  it  must  tear  my  chest  open,  but 
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With  DO  exirectoration,  and  I  Uy  beyond  and  abovo  xay  pain  in  no 
little  f&itr  of  danger  to  llFi^  it«e)f  ;  for  though  I  hod  had  and  rf 
covc^red  ititm  a  tjunilar  tr^wheo-bronchitie,  I  knew  that  1  hud  in 
thia  case  done  what  was  very  foolish.,  and  I  did  not  qiiiCo  knov 
how  sfion  my  dniga  wo<ih)  reliovs  me,  or  h{>w  much  <T^mage  toigbt 
in  the  meantime  b*;  ilofie  to  dirLicttirtM  of  vital   importance. 

For  if  theire  in  ons  thing  more  than  another  oertaiu.  It  10  th«t 
th«M  acute  MTaih  inflanunntiona  of  fibrous  tieaucfi  regard  neither 
■peraona  nur  plau^,  but  tend  to  ^i^rt-ad  along  such  tissucfl  in  aqt 
and  every  diruction,  afcctinjE  with  equal  indiSoreeioe  and  impnr- 
linlity   bath  vital   and   non-vital  organs;  and   I  waa  uncomforTahJy 


rnntiriGUH    that   i^lo^    lo    what 


t  raohea   and   broncliiwere 
and  heart.         ~ 

I  had  not  onty  thia  conBlanl  burning  pain  in  thu  aBtvted  fitruc- 
turps,  hut  ihi!  trachea  and  bnmchi  were  as  sensitive  to  cough  us 
though  they  had  bnen  founded  with  n  hnmincr  for  half  an  hciur. 
FL^rtunately  for  me  the  Hulicylatea  gradually  again  got  thu  uppiT 
hand,  the  pain  moderated,  the  though  became  looao  and  cflactuaL 
and  the  cxpeutoration  of  large  mfiuthfula  nf  VflJm  jj^y^jm^^y^^*- 
«vidonco  ol   th^  acute  inHammatJon  tWt  had  been  going  on. 

And  flow  ofieurr&l  h  repetition  of  a  rrault  I  had  aevepul  times 
previoualy  seen  witli  Hulirylatca.  which  w«re  no^v  in  poaaessiim  of 
the  bluod  and  getting  the  uratoa  into  Dolution  from  the  inilamed 
tisauoB^  and  thut  wEia  an  alternation  or  migration,  bo  to  spoak.  of 
itfl  ROut  irom  the  trachea^  to  the  intestines,  and  from  the  intcc' 
tinM  to  the  traohea, 

II  1  had  tflo  inii^'h  f-lriThing  over  me  and  kept  the  chwl  vpjy 
wariHi  the  pain  ^vuuld  begin  to  return  to  it  once  more,  and  then  if 
I  threw  oB  the  olothoe,  ao  that  there  was  more  over  the  abdomen 
i\ad  lees  ovor  tha  cheetj  the  chest  pot  bettor,  but  the  pain  in  the 
nhdomen  tpndod  to  inc:reiu}@,  eo  that  f  was  ji^rflfri  ffli'V^^^'M  floth- 
ing  alto|Teth£r  and  keep  both  ajs  root  as  possible,  aiLd  then  aali- 
cylatea  aotcd  well,  and  1   wna  t^oon   eomjiaratively   fres  from  pain. 

Thia  wad  obviously  bat  a  repetition  of  many  prevloua  eipe- 
rieaciia  on  myself  and  othere  aa  to  the  eSeotsof  heat  in  preTent  ing 
the  solvent  action  of  ealicylatcB  on  urates,  and  «o  preventing  their 
relieving  uralic  irritation,  v^etlier  called  gout  or  rheumatiem,  oa 
I  have  often  already  pointed  out  (see  chapter  xvL), 

Here  we  also  see  what  1  have  pointed  out  in  the  ptevJouB  ehaptiiTs. 
that  those,  who  are  eubjecl  to  catarrh,  lumbago,  rheumatie  or  gouty 
artliritia,   and   who  under  ordinary   conditions   would   probably  have 
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ttttackfl  of  these  tilings  brouglit.  on  by  cnld,  will,  wMle  taking  eali- 


jyliiteft,  bo   Qot  QEJy   abaolutely 


TAgjirds  cold,   but  cold 


immuce 
will  hdp  the  sabcylatefl  to  i^uce  them, 

Heat^  on  the  other  hand,  which  opart  from  dniga  would  havo 
prevented  or  roliovcd  the  arthrltia,  myalgia  or  oatorrh,  will|  when 
used  along  with  salicylates,  not  only  not  relieve  the  paiua,  buf- 
will  niAkf  Unim  very  dwridedly  worse  (see  Pr,  Cowen's  cafi", 
previouflly   mentioned). 

Thia  is  a  point  wliich  ia  aai  only  of  yery  great  importance  fur 
tho35  who  wish  to  treat  thene  conditiona  suoccaafully,  but  it  ia  also 
a  point  about  which  those  who  hold  that  any  of  Iheae  troubles  are 
rjue  essentially  due  to  microbes,  hnve  ^t,  if  they  can,  to  give 
a  UifTnrBnt  urd   haf  isfaijtory  fxplanation. 

Any  arthritis,  or  for  that  matter  any  inflammation  that  ia  made 
markedly  btttar  by  sabcylatca  and  cold,  and  mftikcdly  worae  by 
aaiieylatoa  and  beat,  is  undoubtedlv  due  to  uric  acid ;  and  the 
aolubility  ^  of  uric  acid  givea,  it  appears  to  me,  tha  only  pt^&ible 
eTfplanatioa  of  the  iacts. 

I  need  not  describe  niy  convalepcence  at  lt;ngtb.  By  the  even- 
ing of  the  23ad  the  afllicylates  had  complete  command  of  the 
situation,  the  pain  was  all  poo^,  and  tb*^  temperature  waa  falling 
to  libout  lOU",  and  nejit  morning  it  waa  almost  nonuLl,  apd  I  was 
abia  to  get  up.  Only  a  cough  with  conaiderable  expectoration, 
beooming  more  fluid  and  le^  tenaciousp  and  the  passage  of  a  onn- 
aidr-rable  ijuarjtity  oE  juucua  with  the  lirst  aotiuua  of  the  bowels, 
now  ieatLJied  to  the  etiBteaoG  of  the  infiammationa  which  ha^l 
rallied  the  temperature   and  occafiODcd  the  pain. 

It  will  ha  noted  that  the  excretions  of  uric  acid  and  urea  in  £g-  74 
00  March  30,  31,  and  22  ape  in  a  straight  line,  and  tbla  ia  due  to 
the  fact  that  on  tht«**  days  I  waa  muuh  t«o  ill  to  do  anything  but 
coUeut  the  urine,  and  I  consequently  estimated  the  excretion  of 
bbeae  three  daje  at  once  and  divided  the  totals  by  tbreif,  so  that 
the  actual  o.tcrotion  waa  not  esactly  as  shosvn;  probably  there  waa 
a  comparatively  small  e-Tcrotiou  oi  uric  acid  on  the  20th  while  the 
salicylates  and  alkali  were  fighting  and  the  temperature  rifting,  and 
a  much  larger  excrutiou  on  tlie  21st]  and  22ud,  whec  the  aaliny- 
lates  got  full  power  and  were  removing  the  mat^rira  morbi,  to  my 
inJinite  rebef,  both  in  body  and  mind. 

If  we  count  the  grains  between  the  cun^ea  of  uroa  and  uric 
acid  on  theae  three  day n,  we  find  that  uri(!  acid  exceeded  its  normal 
relation  to  UTtin  by  8  gm.  on  racb  rjf  them,  or  24  gra.  on  the 
three,    and    jf    we    add    to    that    I    gr.    on    the    2^ird   we    have    au 
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cxcretian  of  25  gre.  out  ui  tko  2l^|  gra.  known  to  liav«  been 
rctAini^  in  the  body.  Stihlnid  ttitud  toUiiur  efffdui.  Though  no 
doubt,  an  we  shall  aoi*  preacnrly,  thftre  wsa  considerable  mtrodac^ 
tiftn  in   pulsep,  tw  well  >ifl   reti'otion   bj  lugh   urea  anri    acidity. 

Had  the  Halicylat'fw  bt^eri  contijiued  &  day  oi  two  longer  tfa« 
wbole  might  have  bt^n  got  out,  nnd  the  f^l!  of  oric  acid  towardi 
tiio  end  of  ths  figure  ie  only  what  gcaorttKy  occurs  when  salicy- 
lates are  loft  o0,  and  does  not  show  that  all  avftilable  uric  »cJd 
haa  been  cleared  out. 

The  Ttne  of  urea  on  tha  2drd  and  34i1l  Indicates,  I  think,  that 
thtre  VAA  some  defective  formatioD  of  urea  with  tbe  high  urii^  aciid 
oQ  the  !iUt  and  3^d.  which  v?aa  bodu  mad«  up  for  and  passed 
out  with  Ibc  improved  circulation  on  the  23rd  and  2ith,  just  aj)  1 
have  ehowa  to  occur  in  Ihe  case  of  exf^rcise  whea  there  ia  exc^fl 
of  urb  ncid  available  Tor  aohition  in  the  blood,  and  also  when  the 
similarly  produced  defective  combustion,  whioli  we  call  Bright'^; 
diaeaae.   ie  put  an  end  to  by  suitable  treatment  (see  |i-  til2). 

And  now  1  have  n  atory  to  tell  as  to  the  way  in  which  1  came 
to  have  the  high  ni^a  shown  in  6g-  71,  and  how  I  conAeqiiently 
CAme  to  have  both  eicwsive  formation  of  uric  acid  und  \te  defi- 
cient ej(i:retioD,  thus  ai^ciimulaling  nearyl  iiO  grs.  in  my  body  with 
the   diaastroua   results   reuordcd    above. 

Just  a9  the  (3rd)  edition  of  thin  booV  waa  in  preparation  thiTP 
appeared  a  very  interceting  work  by  Or.  George  8,  Keith,  calltd 
"  PW  foi  a  Simplei^  Life/'*  deahng  largely  with  diut  queftLonSt 
and  giving  a  most  interesting  aocouut  of  his  lifelong  erperienoes  in 
the   matter. 

From  this  h  tippeam  thai  li^  h«d  like  myself  been  a  sulTerer 
from  migraine,  which  impToved  very  greatly  when  he  gave  up 
butchcr^H  meat  in  l^ivour  of  (ish,  fowl,  game  and  oj^i^,  in  onmil 
quantities. 

In  thift  most  interesting  little  book  he  diuents  as  moeh 
the  old  remeidi^s — bleeding,  vomiting,  purging,  and  aweatiT^ — i 
(fom  the  new — stimulante,  tonics,  and  plenty  of  good  (ixhI  and 
wine — and  bclxevps  rather  in  n  middle  courae^rest  in  bed,  wat«i 
hot  or  cold  to  drink,  and  httle  or  no  food  till  there  ia  som4 
a|)petite  und  power  of  digestion.  He  narrates  not  a  few  veiy 
rvmarkabte  results  with  this  treatment  in  eases  ef  eerebnl  h^roor' 
■bue,  dyspepsia,  bronchitifi^  pfithisls,  and  especially  in  mantal 
which  are  moot  interesting,   and   strongly  support  the   re- 


•  Adam  and  Charlas  ElAck.     Londou^  1896. 
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Bu](j4    I    ha-va    oWiT]e<l    and    tlin    auggeettooB    I    have    m&di!    with 
refereuuu  to  the  cauaatiGZi   and  treatmeot  of  these   iliaeAat^- 

And  in  a  more  recent  work.  "  FadA  of  an  Old  PhjBician.*'' 
1897,  ho  o^enda  bis  argumonta,  and  mentione  more  caece  and  more 
experi^DCoa,  acid  ha  aUo  comparss  my  diet  with  hiB  own,  poiDtiniJi 
out  that  r  tflk?  far  more  iood  than  he  dofs.  But  though  this  is 
i]uit«  true.  I  am  a  youugi^r  trmti,  ^nd  do  murk  more  work  in  a 
daj  than   lio  doe^. 

Dr.  Kc^ith  also  rather  Aeems  to  infer  that  a  great  part  of  the 
treatment  of  uric  acid  difleaae  ia  a  amall  quantity  of  food»  and 
that  when  this  id  attended  to  you  may  take  small  quantitiea  of 
fiflh,   fowl,   and   tea   witbrmt   harm. 

''  I  quite  agree H  as  fig,  74  shows,  that  I'scefls  of  nltrogpQ  or 
albumen  from  any  jsource  will  eveutually  produce  trouble,  for  It 
wiil  produce  exccBaive  formation  of  uric  acid  an  weU  as  defective 
exetetion,  as  in  this  fjgicre  ;  but  1  think  that  where?  no  oxce&ii  of 
nitrogen  is  taken,  greater  freedom  from  urJc  actd  disease  and  far 
better  physical  powers  will  be  obtained,  by  getting  rhat  nitrogen  or 
albumen  from  sabstancea  which  do  not  already  uontiun  uric  acid 
01  xanthine ;  and  that*  though  Dr.  Eeith'a  experieneeB  of  giving  up 
meat  and  substituting  fiah  and  fowl  have  been  favourable — just  as 
my  own  were,  for  4  gra.  of  introduced  uric  acid  per  day  are 
better  than  8  or  10  grs.— he  has  evidently  not  had  complete  im- 
munity either  from  lieaduche  or  from  gout,  arid  he  would,  in  my 
opinion,  have  had  much  more  complete  immunity  from  both  if  he 
had  obtained  the  uitrogoa  required  for  o  physiological  allon-ance 
of  urea  from  aources  which  wore  entirely  fro©  frora  the  poison,  and 
if  he  did  this  be  might  eat  aiay  quantity  of  albumen  necessary 
for  Htrength  and  nutrition  without   the   leafit   fear  of  harm. 

Inao  far  ni*  Dr.  Keith  takpa  ]csa  than  the  physiolugicsal  allow- 
ance of  albuinEU  he  of  necesdity  produces  also  lefts  force  than  he 
might,  and  aa  ho  at  ill  e  wallows  eome  uric  acid  he  still  further 
diminiBbea  the  force  produced  by  increasing  the  friction  in  hi* 
machinery.  In  this  way  ha  may  no  doubt  escape  souie  headaches. 
for  it  tftkos  ;-^'^  wo  have  seen  some  force  and  powi»r  to  beep  up 
the  blood  pu'w^uie  necrsnary  to  produce  huulache;  but  he  only 
livGeh^U^^  tife  when  it  Is  open  to  him  to  live  a  whole  one;  and 
aoQO  all   thoae   who  dclibetotely  underfeed. 

In  cumniLL,   UliU   1111111   Inidipg  a   fnirly  active  life,  1  can  take 


*  Thaie  iwo  bouks  havo  auw  btAU  lepubllabed  under  oa«  ccytx,     A.  and  C. 
Btack.     LondoD,  19O0. 
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AlbumcQfl  GufHcient  to  producw  about  ^|  ^.  of  -area  for  oacb  pound 
of  body  weight  per  daf  vitboat  retaimog  or  storing  stny  uric  teicL 

But  in  winter,  and  when  s&3erfjiry,  it  K  necesaaty  to  talc* 
^evpiul  |}r«iiii]lionn,  otherwlsn  retontioTi  will  cccur  ;  very  little  it  ii 
tnje,  but  dtill  at  the  end  of  daye  aud  weeks  it  will  raotmt  ap  to 
4,  5»  or  even  6  grs-t  and  if  aoyth'Ajc  brings  all  that  through  111* 
hlood  in  onu  day  tbct^  will  be  very  distinct  alterutionfi  in  tb« 
circuLtticn  cutv«s^  and  with  high,  blood  pressure  there  iriN  be 
mors  or  le«s>4  nieutal  depn-asion   or  hr?adjbcbi!. 

Tlitr  chief  precautiona  to  be  taken  with  a  view  to  Avoiding  such 
retcntiou  ore  : — 

(1)  To   k*^flp  Tparm   and   not   cspottoyourMj^^^yjjJjji^li   of 
timo  to  D0lj7'fgp?gffl!Ty   Iti  fff^HWffB^ou^aiMLuP  to   2  p,pi- 

(2)  Not  to  eal  acid  (rulU  or  vegplableaT^or  mjyjEjBTS^'^.S*^ 
with  breiklifaHt. 

(3)  "Not  to  take  more  nlburnDda  than  arc  n&o&^Tj  for  nutn- 
tion,  nnd  aa  Hie  la  sedentary  Ic^n  will  be  required  than  when  it 
ia  active, 

The  reason  for  Clufl  h  that  acidity  and  urea  riee  and  fall  together, 
lot  with  Iwrge  prodnctioE  of  urea  there  is  also  n  larec^  produptioo 
of  the  acid  pruductfl  ol  the  combostion  ot  the  ijliu^^phorus  a  ail 
sulphur  in  the  albumen  molecule,  and  oric  acid  will  be  Tet^ioed 
by  thifl  high  acidity  in  the  liver  and  claewbcte,  aa  previously 
e^tplainod. 

Absolute  freedom,  from  uric  acid  colhcmia  can  only  be  attained 
by  kePipinp  introduction  as  near  Kero  as  possible,  while  ejccfding 
day  by  day  all  that  ie  formed. 

To  taka  a^Hno  alkali  in  the  ahape  of  pota1>o  or  aodii  blcAfb^  ia 
to  be  on  th.c  safe  side  us  regards  excictiou,  and  it  doe^  no  harm 
whon  uric  acid  is  low  and  ther^  arc  no  atoren,  und  a  good  supply 
of  alkali  prevents  storea.  A  moai  eater  cannot  take  Alkali  or 
keep  very  warm  with  impunity,  mw  they  fluod  hh  hlooil  with 
urii:'  aciH  and  cauae  auEemia  and  debility.  But  thoa^  who  do  Dot 
an'allow  iiriij  acid  ct^n  ke«p  WLrm  or  hot  and  take  alkali  with 
impunity. 

And  I  AEQ  inclinod  to  believe  that  given  iHiii  absolute  ffecdoin, 
or  the  npnr^  thtni;  to  it,  wh^n  the  blood  ia  prflctically  fn*o  fmra 
cotliEmia,  and  the  tissuea  from  iiiitation  and  stilTeDiiii^,  when  the 
heart  can  drive  the  blood  easily  tbTouj^li  free  capillaries,  and  the 
joiuta,  muBolea,  and  fascia  work  without  creaking  and  jar — ^when, 
in  a  word,  the  frtctiyii  in  ihe  macbinury  ib  reduced  to  its  lowwt 
point — I    think  there  ia   good   reason   to   believe   that  the   machire 
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will  work  and  produce  a  given  uniount  of  external  fan;e  on  rattier 
Ivsa  albumen  thuQ  iL  would  require  iiitder  tlie  o^positu  couditLona, 
for  the  force  produced  bv  complete  combuation  of  a  given  amount 
of  albumGn  IB  the  same  uudar  nil  conditions  ;  but  if  the  iutemal 
^ork  in  the  fnotion  and  r(>9ii3taace  of  the  machiaery  is  reduced, 
the  ext^nml  work  or  result  will  be  greater. 

In  other  wordfi,  1  bcJievc  that  when  1  am  as  free  w*  ^jossihle 
from  uric  aoid,  1  cao  perform  my  ordinary  day*s  work  on  some- 
what less  albumen  and  area  than  when  I  am  not  free;  and  that 
BO  bag  ae  i  keep  up  thia  freedom  I  uan  get  on  quite  ^'ell  on  the 
ulbuman  which  nill  produce  3  gn,  of  urea  per  pouud  of  lay 
wtighl  ppf  daj.  ^~ 

And  wlien  1  do  thin  1  am  ilIbo,  Iry  keeping  4fiffTl  ""'^'^y  which 
falls  with  urea,  ftivouTingjthe  djiily  eUmmation  of  all  the  uric  acid 
I  form, 

The  remedy*  then,  for  all  minor  uric  acid  troubles,  wbcn  you 
are  free  from  all  accumulationa  in  ^out  body,  is  not  to  eat  more 
food  but  to  ear.  haa  food  ;  cut  down  the  albumens  for  a  little. 

And  tbofie  who  are  free  from  fitorea  of  uTutc  cun  do  tliis,  while 
fehoM  ^^n  yft  fall  qF  Tirlc  acid  from  previou3  WToQg  diet,  cannot 
dc  it  j  in  thfsc  lattct  full  of  urea  and  acidity  me<in»  inoreaBing 
oolitemia,   high   blood  preasiire,   mental  dflprossion  and   aniemiu. 

In  those  who  ore  free  the  diminution  of  albamenjt  can  do  but 
little  hnrra  to  dther  the  blood  or  its  uirculation.  There  in  no 
uric  acid  available,  and  the  rcduotion  of  albumena  h  but  &  further 
guarantiee  that  all  their  urio  acid  of  foiniation  i»  eiiminated,  and 
that  thcJ'e  will  be  none  araikblo  to  do  harm. 

In  the  same  way  those  who  live  oo  n  uric-acid-free  diet  ftod 
are  reUtivel/  free  from  uric  acid,  can  clothe  themselves  much  more 
warmly  without  hiiffeiing  from  di-bility,  lethargy,  nod  depreasion. 
A  meat  c^ter  connut  get  warm  without  increasing  the  alkulJnity 
of  the  blood,  and  getting  at  odgc  collrnnift.  ftriftuuiii,  depcesaion 
and  lethargy  ;  but  it  is  the  uric  acid  that  produces  these  reaulte, 
not  the  WLirmth,  hence  thosa  who  are  relatively  free  from  uric 
acid  can  keep  warm,  even  very  warm,  without  incurring  severe 
col] lem ia,  d "ability  and  an«mia.  In  their  case  warm tb  does  goot\  by 
preventing  retention  and  rcmoviug  tha  poaaibility  of  future  colhEinia, 
The  same  applied  to  the  taking  of  alkaU,  and  uric- ^old-free  dictiaU 
nan  do  it  with  impunity  ;  meat  eatera  and  tea  drink erB__cazuut, 
The  former  arc  bripht  and  clonr  in  the  mornings,  the  latter  never 
art*,  and  have  to  take  mnri*  I'a  to  make  themaelvea  ao.  It  follows 
from  this  that   it  is  alwavd  n  ^uud   thing  to  clothe  warmly  and  a 


862 


UBIC   AC1» CHAPTEH   I VII 


t>nH  [king  itj  Im  t^\^\A.  fi^r  cald..  BapcoJaUT  IB  tbc  morriing  ho^iP* 
ditniniflbcs  Iht  {-xcrctloiL  at  .U^c,  ftcifl  and  fitores  it  in  the  boof! 
But  tlie  ofjjL'Ct  of  111!  muet  he  to  ictroduci?  no  uric  dcid.  to  i<»ni> 
u  little  aa  m&y  be,  nod  to  excrete  day  by  day  all  that  ia  formed. 
BO  as  to  g«t  aa  fre^  as  ponsihlp  from  a(;[;ijmi)lation  nnd  if«  re^uh^ 

Those  who  g?t  coll^miii  and  palp  <m  nn  inaufljuifai  diet  im 
thoflo  who  are  full  of  urio  «id ;  thooe  who  are  froe  from  i:rw 
acid  will  not  he  Able  to  produce  bo  much  forae  on  an  insullicieiit 
diotj  but  \httv  will  not  becomo  dtber  collromic  <ir  pnle  to  Atr 
gre^t  extc^nt ;  if  th«y  do  bo  it  U  a  aiga  that  albAimen  and  v«a 
ara  murh  too  low,  and  ih^^ir  poniiion  ehculd  be  observed.  And 
tpsted.  Then  those  wlio  aTC  pale  will  not  imiirove  on  a  urio-acid- 
Uw  diet  uolesfi  they  take  sufficient  albumen. 

This  cKpbiufl  also  Dr,  Keith's  obaorvation  that  ujio-acid'COD- 
tniniug  fooda  do  lo£9  harm  LJ  you  take  them,  and  al^  all  other 
foods,  in  small  quantity,  for  the  aoidity  boing  low  ths  uric  acid 
(both  that  formed  and  tliat  iTitroduceil]  paasi^  out  at  anf.e  and 
thefe  IB  l(?8^   U'udency  to  accumulation  in  the  boiiy. 

But  xn  passing  through  the  blixH]  It  docs  hann,  rauAuig  col- 
Iromia  and  ana-'mja,  bo  that  obvioiibly  thoee  will  have  Icaat  tbroufih 
then  blood  who  have  to  do  with  formation  only,  and  tho*o  wJl 
tiavo  raoHt  through  it  who  have  to  do  with  both  introduction  and 
fonnation. 

And  thefie  latter  will,  work  for  work,  require  more  albumen. 
beoauBO  they  have  to  expend  more  force  in  overcoming  the  fric- 
tion that  uric  avid  produces,  ae  sc^^n  tn  the  eldn  eiroulattoa,  as 
mflA&UTed  in  the  blood  presBuro  and  heart  work,  and  in  the  mentaj 
aad  bodily  powpr  of  endurance :  and  the  wear  and  tear  on  th^ir 
tiasLies  will  also  be  greater. 

3o  that  while  I  quite  appreciate  Dr,  Eeith^e  position,  the  coutw 
he  indicates  is  very  far  from  that  which  la  bent,  for  below  a  rertain 
point,  probably  J  grains  of  unwi  |>pr  pound  per  day,  albimiuna 
cannot  bi?  reduced  with  impunity  or  for  any  lenf^h  of  time,  with- 
out diminif*hing  imtTitinii  And  inrreasing  the  risk  of  miorobio  inva- 
sion  (tuberck\  cnrbunde.   &c.,   prertously  menlioned). 

And  now  i  oorae  to  the  causes  which  lod  me  to  take  too  mncU 
albuuien   itnd   to  sufier  eo  aevorely  as  already  r^cordrd.     In   "  Fada 
1   an   Old    Phyaician,"   Dr,    K*>Jth   refers  to  another   wock   on  diet, 
by  nr    np^f>v    f^f  vT^.^J-Mi.    pp^^^yp...^:^     "  The  Tms  Science  of 
Living'*;  •  and  the   phieJ  point  lu  tills  book  is  that  temporaiy  com- 
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pleta  starvation  till  there  ie  once  more  a.  healthy  appetite  is  the 
beht  uure  for  a  host  of  djapepsiaa^  debihtiea,  dopres^iou,  menl^al 
and  bodily,  lieafkches,  and  niirneroiis  other  troublea,  and  thai  for 
lunDilar  lees  severe  disturbancea  of  iiutiilion  Ihe  ^reat  rcmt^y  la  to 
leave  out  the  breakfast,  bo  as  to  give  the  etomoch  a  long  rcat  of 
aijctoen  houre  or  more,  with  the  object  of  allowing  it  to  rucuporatfl 
and  accumulate  secretions  after  the  kat  meal  of  the  pEevious  day. 

It  seems  from  iuternal  e\ddenee  in  Dr.  Dewey^a  hook^  a  copy 
of  which  I  {.iwe  t«  the  kindneas  of  Dr.  Keith,  that  his  plani*  have 
been  completely  aucuijaaful  in  a  large  number  of  i:cn*ca,  and  it 
Beema  to  me  that  hJe  logic  i^  imansworable,  and  that  in  hid  main 
oontontiooa   ho   is   perfectly   right. 

Having  arnved  at  thia  concluaion,  I  proeaeded  forthwith  to  put 
the  matter  to  the  test  of  eKperience  by  placing  myself  on  two 
meala  a  day — that  is  to  aay,  I  left  out  my  brealcfaet,  and  the 
revolt  waa  that  I  ate  such  a  good  lunoh  at  1  p<m.  thftb  it  wm 
impoBfliblc  tit  take  anything  mori;  till  dinner  time,  7.30  or  8  p.m.. 
BO  that  I  rodueed  myself  at  onco  from  iour  moab  a  day  to  two- 

The  winiili-   ftBu  p-fi|^[iy  irlii*^  "^^    tt^^t^j.  ^^ff,)>^.h»^     |  f^i^  q^. 

trPTipltr     hrijj^^     m]^     ufp]|     ^    t^^     mfifninp      and    ^ftp^hl^    o^  ^  very 

good  work,  both  mental  aydbg^i^  "At  I  p.m.  I  had  keen 
hunger,  t'Vi'[t  i\jr  dry  bre^j  aiic^^J^jjg^^  aa  1  hnd  lujt  experienced 
for  ye*&.  Aiter  lunch  (breakfast)  I  felt  a  little  bit  dull  and 
ooeaeionaity  alaepy,  and  the  mental  work  o£  the  first  hour  or  two 
aftu  it  was  not  aa  good  aa  nttual.  About_  ^  p.m.,  I  was  very 
thirsty,  and  had  to  have  a  drink  of  water,  but  there  was  not  the 
least  dedre  for  food  till  several  hours  later,  though  by  7.30  or 
8  p.m,  I  was  able  to  manage  another  fairly  good  meal  -  aud 
thue  my  meals  automatically,  bo  to  speak,  reduced  themselvea  to 
two- 

The  effect  of  thia  change  of  meal  tim»  was,  I  thiokj  lUKEUea^ 
tionably  that  my  sTonaacL  iUuL  Ictestines  did  better  wort,"  the 
^rJh  nf  (h-  alHomen  diminished,  probably  from  the  abaejKe  of 
undigeatej.   n -11  i '-^   und   tlio  comparf^tlve  abscoc^'Of  flatus. 

The  iajiiuo  Ji]ju]n^h<'d  in  bulk,  and  1  experienced  a  general 
BtimultvtioB  ol  mitnUoTL  and  ^■[n.'unth-  The  total  quantity  mfood 
taken  waa  somewhat  iaaronHWJ.  and  urea  and  acldjty  went  qp  jn 
spite  of  my  Komewhat  feeble  attempts  to  rtduce  the  quantities 
taken,  nnd  no  doubt,  having  a  good  appetite  at  1  p.m.,  1  took 
mure  pubea  than  1  should  have  taken  on  the  foui  meals  a  day 
plan- 
As  a  result  oE  ail  this  £  got  high  urea  and  acidity,  and  oxeoa- 


DBIO  ACID — CHA?TBB  XYIl 


wc    have  *^J 


fonnalion   of   uric   ftcid   corr^j^ ponding   to   the   excess    of 
BH  fig.  74  sliGwa,  retentina  of  Liric  uciii.     Th«  rest  of  the 
told. 

TTi«  result   tlien   wda  to   Wve   od   mj   mind  no   doubt    thst   in 
Pt,  Dew'cy'a-Jilftlfa^  two  meaiftA  day  in  place  of  four   wc   have 
moat   po'ffcrful   ttimulaat— tfl— dJgfifitifllL  and   nutrition.     I>i 
mof^T^nocTTjustas  with  buttof  app^tit*  on?  vould   expect 
be,   And   nutritinn   U  Htimulaled  ;   the   lire  hums  more   brighUy   ftod 
oambuBtion   and   abaorptiaik  aie   more   perfect. 

That  it  led  m&  into  ao  grcAt  misfortuae  was  no  faiiJt  of  1 
plaa,  but  waa  due  to  my  own  folly  in  allowing  my  relativeJy  hu 
appetite  to  fall  to  vrork  on  euoh  bighlj  zutrogenous  food  aa  piild«ft, 
cheese,  and  milk,  whioh  were  appropriate  euough  for  the  more 
feeble  digestioo  and  li^ssened  appetitHfi  and  nutritioo  of  four  meal* 
a  d&7,  but  contained  far  too  much  mtrogea  for  the  »timiitated 
appetite  and  nutrition,  and  Improved  digoation  and  abturpliou  td 
two   me^U  a  day. 

If  I  bad  let  my  UQO-iumatitfi  J^ffe  itfl  fling  on  leca  noufiahiag 


fruiS^TBpflfBffi^nd  brcAd,  and  talcen  ooJ^toj^rdinary  alloir- 
ance  of  iiiinL  Jtnd  clim-an,  all  would  have  been  weU,  and  fig,  74 
would  never  lioro  been  Bvol¥0^TJ^^uCfflTO!r"Bid  I  sdolIiJ  have 
e«iapcd  much  paio ;  but  it  la  through  these  thinga  we  leam,  Add 
I  have  learned  &  very  great  deal  from  this  sharp  k»Bon  in  diet. 

First  of  all  I  have  Icamod  exactly  how  two  meals  a  day  toured 
dyspepaiJi,  and  the  heaJachee^  mental  depreeideii,  Ae.,  dependent 
upon  it. 

My  verdiut  is  that  the  dyspcpBia  ia  tiured  juat  as  Dr-  Dewa^ 
aays,  hr  refitjpg  the  etomoch  axid  enabling  it  to  do  much  belter 
wort,  and  Ihat  it  ia  proparod  to  cTc^Tii^^how^T^tTu^resenco 
of  the  k^eu  hunger  othemir^e  quite  unloiowu,  I  eertainly  had  not 
experieneed  such  dry  bread  hiinger,  aa  I  call  it,  for  jeara.  If  auy- 
thing  will  demonstrate  the  insane  follj'  of  stuffing  a^  dysp^'f^tic 
fitomach  with  freah  food  every  tliree  houre,  an  eiperieace  of  this 
t'uid  ought  to  do  it.  Then  the  cure  of  the  heodaohee.,  deprjaaJun- 
&c.k  is  tho  simple  reanlt  of  th^  flfigifil""  to  digeetioa  and  nvitritioD, 
for  nnifiitj  "'^  "*"^  "°°  ""'^  tihfl  Ipl^od  «  promptly  [m  my  e^ae 
nhi— -^  — ^Y  TfV  "^^^'"'*'Vf  ^I'^flT"^  fij  i^ri.^  (,f\A  and  this  no  doubt 
IA  atiU  more  marked  in  Dr.  Dewey'^  patients,  aa  they  are  given 
MiinLal  flesh  iu  any  quflntity  and  in  any  form  they  like;.  With 
tuch  stiraiibtion  it  would  bo  (juite  impoasihie  for  any  uric  acid  to 
Mt  into  the  blot^d  and  remain  there;  hcnoo  headache  and  mentftl 
AagMBLOU   vatu^b    und   remain   absent   aa   long   ae   the   stimulation 
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But  thosB  patienta,  while  thus  Ukiug  meat,  ore  introdui^mg  ^c 
acid  in  their  £chxJ,  as  well  &6  fonniog  it  ia  their  body  io  esccaa, 
and  thfv  jir<*  rr*fjiinm^_i^rf^^Pll!l^fB*4rtii^J(igCDboth  Aoiircj-s ; 
and  lE  ,;[  m.  '\ii.^-  im^^  '-Mtuul.nion  of  two  oieala  j.  Jjy  i\Ji- 
through— li  any  atcidnnt  or  aliook  depraiaea  tbem  boyijud  the 
power  of  two  meals  tc  revive  them — lh<?.n  I  do  not  envy  them 
the  rvfiult  th&t  mnst  eoaue  froin  «IT  the  atoro  o£  uric  acid  they 
arc  thua  accumulating^ 

1  ahould  mention  that  it  was  no  doubt  partly  because  I  gave  up 
or  bocamo  irregukr  vitk  my  two  meiils  a  day  about  March  17  and 
18  {fig,  74),  that  1  got  ihe  lirw  add  Uuough  my  blood  and  Buffered 
from  the  gout  and  other  troubles  ;  but  my  ejcperience  shows  That 
my  tWTfl'aciil  was  not  destroyed  or  burnt  up  by  the  improved 
nutrition,  but  was  mi^rely  r<:tain€Hl  la  the  body  ready  to  got  into 
the   blood  when   the  conditioua   vrere  favourable  for  this. 

WhiJe,  therefore,  I  quite  appreciate  the  value  of  Dr,  Dewey'a 
plan  of  two  meaU  a  day  as  regards  the  treatment  of  f^aatric  feoble^ 
nesH,  debility,  and  dyspepsia,  that  pls.n  deed  not  in  aay  way  pre- 
vent the  evil  nftecta  of  uric  acid  on  the  body  and  blood  :  but  acting 
aa  a  Btinnulant  to  natrition*  it  keeps  th«  blood  clear  00  long  aa  the 
stimulation  la»t«.  But  lI  thia  plaii '^HBCid  In  oombiaation  witfi  a 
uric-ao id-free  diet,  and  if  proper  precautiona  are  taken  to  avoid 
the  consumption  of  excess  of  albumen  in  the  unaccLiatomed  pleasufe 
of  satisfying  a  keen  appetite,  one  may  obtain  freedom  from  urio 
acid  both  for  the  present  and  for  the  future,  Jn  thnt  there  is 
neither  oxcessJve  formation  nor  unnecfs^ary  intioduction  nor  rcE^ea- 
tion,  and  this  without  sacrificing  any  of  the  advantage*  ariaitig 
from  the  Kttmulua  to  digoation  and  nutrition  of  two  meab  a  day 
in  place  of  four. 

It  may  xeem  extraordinary  to  thosa  who  look  at  th?  matter 
merely  from  thu  outside,  that  aUiioat  thfi  only  danger  sttondunt 
on  taking  two  ineala  a  day  in  place  of  four  i»  that  of  over-eating 
your^jolf. 

Aa  a  reBult  .of  theae  oxperieacea  in  my  own  pereoD,  1  now 
maku  use  of  Dr  Dewey^a  plan  for  thoee  of  my  patients  who  euffer 
from  dyspepsia  and  deficient  appetite,  and  would  thua  be  in  an 
LnfnvoLirable  m*mlition  for  beginning  u  uric-acid-fme  diet 

Such  a  case  cannot  take  milk,  has  dyspepsia  from  cheese,  and 
terrible  wind  and  pain  after  the  smalloat  [quantity  of  puddings; 
but  after  a  lew  weeks  on  ordinary  diot,  with  only  two  meals  a 
day,  appetite  ia  so  much  batter  and  digestion  la  so  vigorous^  that 
all  the  above  foods  can  often  be  freely  taken  and  eaaily  and  pain- 
lessly digested. 
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It  ii  n  good  rule  to  ent  slowV,   for  me.n  does  &ot  Jive   b^  «hat 
hi  WtA.  but  tjniy-by  wL^it  he  iligi?aTa.     Ihiu  vgget^|^Jj?   laoH     ii  not 
wvU  cUentd  uui  mixed  witli  saliva,  or  if  takcD  in  b   sloppy  coim1»- 
tion   witb  to^  rvui:h   iiuij,   fetmepta  iiiflt<»d  of  digrattng,   and   agun 
tl  w)   mupli  15   Uk«in   as  ^o^Mtg^nd  ^cfrtQipach   digegti^maajLJ^e 
hrqjig^^^j^^^j^^^,  find  fermeotAtto^^nS^puSSScnco^ua^tlke 
ite  pittot     In   both   these   ways,   then,   estiEig   slowly    wUJ    do    good 
Ami  prrvent  hanii,  nnd  it  is  4|uite  pof£ibl«  fur  a  roan   to   be   bett«r 
uuuiished  on  a  little  iood  e&ten  Alowiy  than  on  &  gr^nt  d»i1  c«t«^fi 
qukklj^     1  have  also  wod  several  cases  wbert^  people   appeared   U> 
hv  imdor-bourishod   on   mv   urio-ficid-free   diot   tdkon   in    fctur    meale 
or  mon  in  the  d&y  ;  but  when  the  same  Foods  und  the  eamo  qu«a- 
titiCA  have   been  taken   in  three   meilfl  a   day^  or  eoioetimefl   bett«f 
still   in   twc.   they   Irnve   with   better  appfttite  di^inobpUerdig^tiw 
viaiV,  have  abaprbed   mora  of  it  into  their  blood   and  passed    Ivn 
«lt  through  thtm  undigested.   ci.nd  coiwcquently  have  beea   much 
bettor   Dourishod>     It   is   quite   poei^blc   abo   to  be   undfr-nouriflh^d 
flWf^BT  above  caufiea  when  the  quantities  oi  albumens  flw^llowed 
are    considerably    hx    oxcesA    of    those    required    for   body    veigbt. 
These  people  may  btarve  and  die  ah  Dr.  Dewi^y  (previoua  reference) 
Bhov8»  iLot  from  want  of  food,  but  from  dfgetition  being  constantly 
ovcrptjWBrml  by   it«  eiceoo.     Then  aRaiu,  a   diet   which  conaista  oa 
largely    of   fmil   and   vegetable   producta   will   keep   the   blood    well 
supplied   wilh   alkalit^,   and   bo   all   the   urio  aoid   ^^hich   ifi   formed 
will   remain  in  solution  and   be  oicreled,    aad   there   will   be   no 
storage  or  nccumulation  in  th«   body,  and  not  only  will   fhen  b« 
DO   storage  J   but   lht«   stores   and   accumuUlions    laid    down   on    the 
preceding    ordinary     diet  will    be   gradually    got   into   solution    and 
passed  out  of  the  body. 

In  all  these  ways,  then,  we  flhftU  jrot  the  uric  aoid  in  thii 
body  entl  blood  under  our  oonttcl,  and  so  long  a^s  vre  keep  up 
thit  control  we  shall  find  that  we  Lave  prevented  the  diseaactt 
which  Are  duo  to  its  presenee  in  exeeNs,  and  this  i&  the  real  and 
ultimate  I«at.  of  the  truth  or  falsehood  of  all  that  1  have  said  on 
the  aubjeot. 

Jt  will  have  been  noted  that  I  hnvc  left  out  all  puJsee  (pen*, 
beans  and  IdUtib)  in  the  diet  tLtble  given  above,  and  1  have  nov 
a  Btory  to  tell  with  regard  to  tho  r«asonfl  for  thia, 

Aa  a  matter  of  faf^C  I  had  never  b^en  in  the  hnbit  of  taking 
puUes  n^gularly  or  in  any  large  tjuantit^,  but  in  the  autumn  of 
l^j^I  began  by  mere  accident.  aa_it  w^re^  to  have  pulse  s[jg^, 
nifalarly  two  to  three  or  even  four 
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As  utiual  I  wafl  nfltimating  my  excretion  every  d&y  thraughout 
that  autumn,  and  I  boon  could  not  kelp  DGticlng  that  the  uric 
acid  n&6  oft«u  high  ftiid  the  e^icesa  of  oxcretion  dvct  fonnatioil 
CcmBiderabl^. 

At  first  I  attributed  thle  to  some  storagt.  or  retealioa  from 
possible  oTGr-eating  during  my  autumn  holtdoy,  when  oi  course  1 
wnB  not  mejtsiiTiDy  kxn\  HROurately  or  obHervhig  my  e3ttTetii>n. 

But  as  the  exceflaive  eacretion  went  on  and  on,  being  80 — 90 
and  even  100  gra..  I  had  to  give  up  tbia  idea;  for  nothine  I  could 
po^ibly  have  retained  in  my  holiday  would  suffice  to  aucouat  for  it. 

Thou  I  got  ill,  having  ratber  Beverg_1umbaeo  and  having  to 
take  salicvlflte  to  cure  it,  and  with  thia  again  I  not  an  ^^^pm^ous 
excretion  of  uric  acid,  bo  that  escrpttuii  was  iu  excesH  of  formatiou 
{ue.,  relation   to   urta  of   1 — ^)   by   ha  muL^b  as   140  gr^. 

By  thifl  time  1  had  begun  to  suspect  introducttou,  ^ai  in  what  i 
My  diet  was  (entirely  vegetable,   except  milk  and  chetac, 

1  was  obliged  to  auapeat  aomething,  and  among  other  things  I 
began  to  auapect  the  pubes. 

I  had  now  got  into  January,  1899,  and  in  order  to  watch  for 
introduction  more  carefully  I  lowered  the  acidity  by  inrToaamg  my 
potatoes,  fio  that  my  intrc^ducCiorL  should  At  ont:e  show  Iu  e^^cretion. 

Afler  keeping  thia  on  ior  eorae  G— 8  days,  T  found  well-marked 
riaea  oi  uric  acid  on  throe  of  theao  days,  and  on  then  sondmg  to 
tha  cook  to  enquire  which  days  we  had  had  pulaa  soup,  I  found 
to  my  astonish  men  t  that  each  n&e  corrpapoaded  exactly  with  a 
pulse  soup   day, 

I  hod  uaw  got  a  definite  clue  and  waa  not  long  In  following  it 
out.  It  wae  a  aimplc  matter  to  alt<T  my  doac  of  pulse  aoup  to 
one  half  on  the  on?  hand  tiad  to  doubln  it  oti  the  other,  and  with 
each  alteration  there  was  a  corresponding  ebanga  iu  the  excfetioa 
of  the  uric  acid   in   the   urine. 

I  now  Rhat  ofi  thf  pulHes  entirely,  and  put  myself  on  salicy- 
lateu  to  cle^T  OLtt.  again  getting  enormoua  excretionu,  ao  that  by 
February  17,  1809,  from  the  middle  of  October,  leDf,  uric  acid  had 
exceeded  its  norm^al  relation  to  utea  by  Homothing  over  300  grs. 

To  9tate  this  more  exactly,  1  had  found  an  exeeasive  excretion 
of  308  ers.  of  urie  acid  in  126  dsya,  during  which  I  had  had 
pulse  soup  about  four  timoj*  a  week,  or  on  72  dayn,  which  gave 
about  4  gra,  of  urie  acid  lor  e»eh  MUp,  and  each  soup  corre- 
sponded  apparently  to   1  os.   of  pnlttc, 

8o  that  pulac  coDtaice^t  about  1  gr.  of  urio  Mid  or  ZouUiiDe 
to  tha.okuwe  —  about  '^'!1  per  oent. 
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I  thuk  made  flomo  cuafol  o^cnnMBte  wilik  miglMd  qn^iliH 
of  pnlMi,  ADd  the'  rontha  oi  one  of  thvft  Z  aov  gm  in  fig.  1& 

TUi  iliowi  tliftt  4  OL  <rf  IvDtik  takm  at  buolL  on  Angst  II 
[ffOcliUMd  an  ezorataon  of  UTto_^Mid  cm  SOIli  equft]  to  ^  gn:  ibfli 
ite  aoimal  nktion  to  uiw. 

80  tliat  if  iJl  the  aboTB  vno  uM  ouoa  from  »»^»*iiH^  ia  tk 
lentili,  thoe  lentils  oontuned  0*69  gr.  to  Uu  o^,  ov  O'U  poc  «i^ 


Fia.    75.  — KXCBETION   OP  UOTC   AciD   AFTER   FoUS   OOMCEB  CW  IiUVTlLa. 

Effects  oh  tbe  cokveij  of  ui^ood  pRE^bu^E  aud  CAFUJ^ABt  HUXux  or  its 

VASaAGE  THaOUGU   THE   BLOOB. 

It  mufit  be  remembered  tkat  the  pulses  I  took  in  the  previously 
mentioned  126  days  yeere  not  all  lentils;  but  soms  da^a  they  were 
peas,  and  others  haricot  beana,  and  in  my  other  ezpenmenta  ^ith 
weighed  quantities  T  got  excretions  working  out  somewhen  between 
O-II  and  0-20  per  cent. 

So  that  T  am  positively  certain  that  the  pulses  contun  xanthine 
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to  tphe  extBDt  of  O'L  to  0-2  per  c«nt.,  and  that  jit  iBOHt  two^tlikia 
of  the  above  -^08  gra,  of  uric  acLT  came  from  them,  if  not  the 
whole  of  it;  bat  some  ma^,  no  doubt,  have  come  ftora  atorea  in 
the  body  and  previous  retention. 

The  roet  of  the  figure  shows  the  effects  produced  by  the  2J  gra. 
of  uric  acid  as  It  passed  through  tha  blnod,  the  upp^r  curve  boing 
that  oi  blood  preBsiire,  and  the  lower  that  of  the  eapillary  rellux. 
wkiob  we  amy  oonipare  with  the  wmilorly  produced  curroa  ta 
figs.   38—13. 

Th^se  show  that  on  the  eToning  of  the  lOth  the  puUes  having 
been  t^keu  at  lunch  time,  the  blood  prcssuro  did  not  fdl  to  its 
usual  low  evening  level,  and  the  capillary  redux  wss  Dot  as  fast 
as  at  10  p.m>   on  other  eveaizigti. 

About  6  a.in>^  on  the  morning  of  20th,  the  blood  picetiure  ros& 
a  Ijttio  above  130  aod  Ihore  was  &  feeling  of  duliieaa  and  a  threat- 
ening beadachej  and  the  copilkry  reflux  woa  alower  than  on  olUer 
mornings  at  the  aame  hour. 

Here  the  increased  escretion  of  uric  acid  could  have  been  told 
quite  well  fium  the  capillary  reflux  or  the  bloml  pn^saure,  and  the 
feeliuga  of  dulneas,  heaviness  and  threatening  of  heada^^hc,  were 
i]uitc  distinctiTiT, 

I  have  many  similar  curvea  produced  by  taking  utie  aoid  or 
xanthine  in  one  form  or  another;  but  it  must  not  be  imagined 
that  evejy  time  2J  gra.  of  unc  acid  in  excess  passes  through,  the 
blood  tt  afFecta  thti  circulation  curved  as  it  does  in  thia  figure. 

Here  it  just  bappenod  that  the  ex<;ee?  waa  passing  through  the 
blood  about  the  time  of  the  evening  observation  on  ll>th  and  the 
morning  observation  on  20th ;  but  when  recently  I  was  testing 
the  amount  of  uric  aeid  or  -cunthine  in  a  meat  oxtraot  I  produced 
a  very  aimiiar  rise  in  the  excretion  curve  to  that  in  tig.  7j  ;  but 
th.LS  did  not  abuw  at  all  in  the  blood  preetmre  and  capillary  reflux 
curves,  because  the  excess  paaaed  through  the  blood  between  the 
morning  and  evening  obecrvationa, 

But  I  knew  when  it  did  pflsa,  for  there  wae  dulneaa  and  heavi- 
ness which  W(?re  quite  disCim'T,  and  the  capilUry  redux  was  thou 
found  to  be  nlowed  and  the  blood  pressure  raiswL 

Tbb  fig.  75  showa  that  it  is  a  pcrfecUy  easy  and  umple  mattet 
to  test  the  amount  of  uiio  acid  or  xanthine  that  any  given  food 
eubstance  containa ;  but  I  must  agaiu  caution  any  one  who  wishoa 
to  n^peat  these  exporiraant^  that  they  must  not  forget  to  keep 
acidity  low  or  the  uric  acid  administared  will  bo  retained  and  not 
excreted- 
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In  &g,  75  aciditj  10  onlj  equal  to  AtioLit  35  ^ra.  of  oxalic  aciil 
ia  the  day  and  bears  a  ntlation  to  oiea,  as  we  «ee,  of  about  1 — IDi 
and   tfi   sn&ke   pc^rfoctty   certain   of   Irec   excretion   of    uric    at^id   or 

TanthiDG  swallowed  I  would  recommend  a  reUtion  of  aciidilv  to 
urea  at  from  1 — 15  to  I — 10;  the  acidity  being  kept  down  with 
pniafnpt^  nT  aTv^^j^il  JMIffTITTfatash  or  soda, 

^  ">  sFi:  abo  thiit  by  walcniDgtiieG*pillafy  reflujt  oven  morniiig 
and  evening  we  may  get  some  fairly  clear  evid&ace  of  wbat  ie 
going  on,  and  that  by  making  obaorvAtio&s  every  two  hours  we 
may  be  able  to  tell  from  this  circulation  curve  alone,  whether  a 
given  focd  increnws  the  uric  ncid  in  the  blood  and  the  number  of 
houia   ducing   wbtcb  the   incceast-d   excretion   laeta. 

And  from  this  circulation  curve  alon«,  wHch  only  takea  a 
moment  to  Uo  morning  and  evening,  1  have  b<^en  able  to  form  at 
Jeast  Aomc  idea  of  vrhat  my  uric  acid  excretion  was  doing  during 
my  summer  holidays,  when  1  have  no  chance  of  collecting  th? 
urine;  and  1  v.&a  ^ee  in  these  curvea  fjuite  clearly  the  eifects  ol 
exercise  in  increaaing  the  excretion  and  caiu&ing  temporary  coIlKmia 
of  alight  fatigue,  and  the  effecto  of  acid  frnita  in  quickening  tie 
cajjUlanjr^u^at  night,  or  of  co|(Li&-akwLikg  it  neitt  morning. 

In  the  above  record  with  the  pulae  locdn  we  sec  very  ckyirly 
the  eCectfl  that  continued  introduction  pfodnced  on  me,  how  1  got 
gradually  worse  and  worse,  how  snmp  was  excreted  but  aoma  r«- 
tuiopd  in  my  tissues,  producing  among  other  things  severe  lumbagn: 
how  I  waa  obliged  to  tako  aalicyUtes  to  ^  relief,  aod  liow  ihew 
produced  large  cxcrctiona  and  upact  my  digestion  and  appetite  and 
powijra  of  work  as  tho  eioeas  pasaed  through  my  blood  into  the 
urine. 

Had  I  suspected  rhe  piilsea  sooner  it  might  have  saved  m»  4 
great  deaf,  and  I  am  ^^frrry  to  say  ti»at  HO[i:e  of  my  pAtienta^ 
eapecially  those  who  were  etoot,  and  had  theteEore  been  advised  to 
taifc  pulaea  freely,  suffered  more  than  I  did,  aome  of  them  even 
giving  up  the  diet   ontLicly. 

And  we  need  not  be  very  much  sufprisBd  ai  this  now  we  see 
that  while  ordinary  meat  (musp.Ip)  only  contains  about  OJ  per 
cent.,  pub^es  may  oontaiu  frivn  U'l  to  l>2  per  cent,,  or  soine  of 
thi^m  nearly  twice  aa  much  aa  meat. 

Since  1  found  this  out  in  the  apring  of   18l>y  I  have  Cfcutioued 

all  1  oould  not  to  eat  tho  puleea,   but  among  those  who  ore  being 

tMittd  OQ  ray  tinea  by  others,   I  fear  some  are  atijl  au^ering,  and 

ttoi  wrae  failures  to  cure   the  uric   acid  headache   and  other  ool- 

Wink  nv  anhritic   troubled   an^   due   to   this  cause. 
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Lsfitty*  this  record  of  the  pulses  shows  thsC  some  of  my  sufEer- 
icgs  in  Qg.  71  were  Juc  to  introduction  by  pulses,  and  were  not 
all  due  to  retcnlioD  b^  high  ursa  and  acidity;  but  ev^a  with  1>he 
giejitcj^t  poJ^ftible  freedom  horn  introduoLion  of  uric  acid,  high  urea 
ftud  acidity  'wiW  produce  some  reteation,  es^iecialiy  If  aided  uy  cold 
weatbcr  and  aoid  fruita,  Jfec.>  at  breakfast,  and  this  will  also  event-  V 
ually  suffice  to  produce  all  the  evil  efiecta  recorded  in  reference  to 
fig,  74. 

Then  this  record  of  the  pulses  will,  as  we  shall  see  pTe««ntly. 
throw  quite  a  uew  light  on  the  diaeust^rt  of  India  ;  a.  light  which 
is  not  only  new,  but  one  full  of  hope  and  pronii^ :  of  promise 
thftt  true  knowlcdj^G  will  give  us  real  power  to  reheve  and  prevent 
the  sufferings  of  our  fellow  subjects. 

For  if  they  are  suffetiug,  not  as  I  had  previously  supposed 
from  retention  of  uric  acid^  but  mainly  from  introduction,  that 
intrnduotion  c.ao  just  as  in  this  country  be  prevented.,  and  aome 
at  least  of  their  many  deadly  diseases  can  be  mitigated  or  relierpd. 

1  have  ftlso  shown  in  a  paper  on  "  The  Humaa  Body  aa  an 
Analytical  Laboratory,'*  published  in  the  Briiish  Medical  Juurnal, 
1901,  voL  ii-.  that  ftsparagus,  hke  the  pulses,  contaioH  a  oonsider- 
abh*  ijuanLiTy  id  a  x.iTithiotj  body.  1  was  led  to  tbiH  diHCOvery  by 
finiliTi'^  rlii[  in  tilt  iksparagus  aeaaon  I  got  changes  in  uky  curves 
of  i.;L|Hl,iry  feflux,  pains  in  ray  joints,  and  eventually  more  or  leea 
catacrk,  which  had  to  he  treated  very  much  as  ia  the  cose  of  the 
pulses;  and  my  other  records  showed  that  on  eating  de^ite 
quantities  of  asparagus  1  got  results  very  similar  to  thoae  in  £g.  75. 
and  I  drew  from  theae  the  conclusion  that  the  growing  tops  of 
the  aspatagus  contain  the  equivalent  of  h2  or  1'3  gra.  of  uric  acid 
to  the  ounce. 

Thave  bad  somewhat  similar  expcrlonCTs  with  mushrooms,  and 
more  recently  with  various  kinds  of  brown  and  wholemeal  bread, 
so  thai  I  now  leave  out  of  my  food  nil  mushrooms  unii  nil  bread 
stLifTn  containing  the  outer  hunk,  which,  as  mentionei]  above»  con- 
tain:i  some  xanthine;  and  om^a  any  f  ood  ja  suspectod  it  U  easy  to 
put  it  to  a  similar  test. 

Before  tK'iag  lurtlier  there  is  one  pood  old  fallacy — the  ofi- 
spring  of  imperfect  observation — to  which  I  must  again  devote  a 
little  atti^niaon, 

Bcveml  yejirs  ago  [Brinish  Medical  Journal,  1S88,  vol  ii.,  pp, 
10  and  II)  1  pointed  out  that  Sir  A,  Oarrod  bad  fallen  into  aa 
error  of  some  importance  in  his  argument  regarding  the  results 
in  a  table  which  be  quotes  from  Lehraann. 
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FfDcft  tbw  uUt  Jt  maj  be  mcs  tkit  tb«  ttne  efld 

ft 

IfittAdietk    „  1— 3lL 
AuBsl  dirt     ..   I— »L 
VcpAftUe  dirt..    1—23: 
Ind  Sif  A,  CafTod  drnv?  fron  t^  tke  "^f***  Art  one 
«oi  to  tniNli  hidneao«d  bj  tbe  nrt&A  of  tk  faod  a*  an*  ift, 
Iflrticr,  thai  Munu)  dirt  dMS  art  inensM  Ike  fitmrtion  <d  ojat^ 
but  nlh«T  tde  reverw,  «hil»  a  ffgrta Me  £rt  doea  nrrwie  tt_ 

hut  ihrae>  raulla  refer  onljr  to  ihort  paioda  of  lutK.  Tbc/ 
refpir,  thvrvlor*.  to  eAcretion  in«idj,  and  tcQ  Bi  soUung  whaterei 
about  iftrmaUan  and  mtrodoctioo. 

Undoubtedly  the  fint  ed&et  of  tJiUDal  dirt,  aa  of  nm  artd 
itjM^II,  li  to  dimiouh  the  eicrelioa  of  uric  acid  becanae  it  ruH* 
the  acLflity  of  the  orine  and  dimiiiBlm  tlw  atkalniitjr  of  tkr  Urer 
abi)  MuoU  fp^  12-li),  and  convonely  a  vcgrtabk  dirt  increuo  Ums 
ezorrtion  of  ur&t«  bc^auAe  it  lowers  acidity;  but  if  theee  torcsti- 
^atioriB  had  be«n  ooDtinucd  for  weaka  aod  moatha  rtraight  on»  it 
woulc]  hn^s  been  hmd  that  th^  dirajnishcd  excretbn  on  animal  dirt 
would  havi»  been  balanced  biter  on  by  a  plna  eicretHm  ol  more 
lh»n  th«  equivalent  amouDt..  and  fhe  pliu  ejtcretioD  on  TegrtAfak 
dirt  wculc]  gr^duaUy  Fiavn  fallea  tow^rda  the  level  of  fortuatiaD, 
1 — QB.   whcu   all  previous  accumtiUtioDA  had  been  icntored. 

Am  n  matt'^r  of  fi^t^  fonnntLon  never  varied  in  relation  to  nrva 
onn  jot,  bding  the  ^hole  time  at  or  aboat  1 — 35  or  1 — 10,  onlv 
on  nnimiLl  dirt  pnii.  of  the  urate  formed  and  mtToduced  I4il«d  to 
bo  oxv^rrfnl  aqJ  v/hs  kqit  liack  and  ivtoined  in  the  bodv.  vhile  on 
the  ve^i^tribla  diet  Rome  IJttlr;  urate  previoualj  Fonned  obtained 
4moiifi[h  w^lvf^nt  ulkAli  to  eSuct  its  solution  and  excretion. 

The  ftgunsa  iite,  1  doUbt  not,  porieoily  correct,  ajui  agree  in  every 
wny  with  my  own  result*;  they  refer,  however,  otOv  to  short  pcriocb 
iif  hinn,  jlekI  owing  to  the  provfl-Iling  idea  of  e^ce^ve  formALioo 
tti  iiriLtn,  tbe  uoutlunioJia  ilruwu  from  them  are,  I  believe,  erro- 
nvouB  \n  tho  oxtrome  (soo  al«o  p.  68). 

hirlK^rmvinUr   (Kor^uri^i   fiber  ^jjeci'^le  PiUhdoqit  it.    TArra^nf, 

^^li  til,,  p,  4'J)  fftlln  into  Biinilar  error^  aa  he  eays  (my  translation) 

^in  enrly  tiinoM  it  used  to  ba  thought  that  in  gout  one  ought  to 

llie   \\«it>  Ltf   pn>1fii]   mibf^[unces   iw   mnoh   &s  po^ible  in   order 

A  «Lcjp  liv  tlir  i^Au^eHivc  formation  of  urio  auid.     One  forgot, 

t,  iu  tokinij  third  uimiile   view  of  the  matter,  that  it  la  not 

1   *iw4  ci^iLHi'<|iirinnn   how   mu<:h   nitrogonous   mnterini  U   oxidided. 

«    «y  vbrlhor  J1  in  oi^rn  or  !dub  completely   oiidifled'';  and  he 
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goea  on  to  eay  a  haalthj  man  eicretts  &o  much  tirea  and  bo  much 
uric  acid  in  twont-f-loar  houra.  but  an  increased  cooBumption  of 
proteida  increase  t^  a  correepondiDg  eEtent  the  nrea  but  not  the 
uric  ucid. 

That  ia  to  say,  he  iiderH  that  bcaause  the  tJxreiioR  of  urate  is  not 
increased  bj  Ei  meat  diet,  relatively  ioaa  urab«  is  iormed,  or,  as  ho 
would  probably  put  it,  it  ia  further  oxidised  into  urea  and  ^ot  rid  cf- 

The  real  jg/ct  _%  I  believe,  ihaC  unite  U  farmed  in  proportioh 
to  utoa  juAt  as  it  Lfi  OD  any  other  diet,  and  Buimiil  food  also  intro- 
ducBB  some  urate  ready  fL>raLi.'d.  but  excretion  Jalla.  aJiort  of  forma- 
tion and  introduction  owing  to  tiaing  aoidity,  and  fiome  part  of 
that  formed  and  introduced  is  held  baek  iu  tho  body^  and  can  be 
waabed  out  and  produced  at  au}'  future  time  by  adminiatering  a 
doae  of  salicylatej  alkali,  or  other  solvent  (aee  dg.  TJ) ;  or,  if  the 
curves  of  excretion  are  wA.tcbed  BulTioiently  long,  it  may  come  out 
of  itsHlf  whon  from  some  natural  clause  the  ai^idity   falls. 

\  think,  ihcrcforcj  that  ouco  for  oil  we  may  free  our  miuds 
from  this  bugbear  of  formatinnr  oxidation,  and  other  more  or 
less  theoretical  mythe,  and  believe  that  for  ail  prsctieal  purposes 
uric  acid  is  always,  and  on  all  diHta,  formed  in  the  relation  to  urea 
of  about  1 — :15,  whils  certain  foodn  alfto  introdnoe  h  more  or  less 
importaut  quantity  of  uric  acid  or  xanthine  ready  fcrnit^  {for 
Bome  interesting  results  obtained  by  administering  hypo!<anthiuo  to 
animalfl,  aoe  Lea,  *'  Chemical  BaHis  of  the  Animal  Body/'  p.  18S, 
and  compare  this  with   niy  remarks  ia  ohapter  iii,,   p.   129). 

I  am  interested  to  at<e  in  this  connection  that  a  vrfter  in  the 
JtniTJMl  ol  Physiologf/  (vol.  iiii.,  p.  14U),  W.  J,  8.  Ji^rome,  gives 
as  ona  of  bis  conclusions  after  an  iuvestigatton  of  the  subject, 
that  the  daily  output  o!  uric  ftoid  is  probably  due  to  the  largci 
or  smaller  amount  of  the  alloxuT' holding  bodies  {i.e.y  xanthines) 
absorbed  from  the  food  ;  thiit  eonoluaion  being  practically  iduntieal 
with  that  I  Have  drawn  fmm  my  own  reHearohes  published  in  the 
same  journal,   voL   xv- 

See  alao  the  Ntnj  York  Mediad  Journtil.  1S96,  vol.  ii-,  p,  578, 
for  tbe  record  of  to^io  symptoms  produt^ed  in  a  rabbit  by  the 
adjuituatratjou  of  h}'potantbiao  in  the  food.  T  have  often  pro- 
duecd  dome  similar  symptoms  in  myseii,  and  I  have  not  the  least 
doubt  that  I  could  reproduce  them  in  Bnyone  who  would  Toluuteer 
a  forprw   vUe  for  the  purpose. 

Oxidation  is  no  douht  important,  and  oxygiin  ih  ooiiaaionally 
uflcful.  and  I  have  consumed  a  quantity  of  it  experimentally. 
When   1   managed  to   raise  the   acidity   of   the   nrino  and  diminish 


tht  wtham  I 
I  hMV^  pciKLmi 
and  witkiB 
excnsCkn  u  paW 

m  a»  tftc  a«  t^^  ft»  dne  la 

bodjr    £nm    i 
1  W«9  Brm  nci  wiUi 
«f  tfe  ftbow  ntio  to   «MA,  «r 
ife  KM0  I  km  a«<  vilk,  eo«ld  ftot 

i^    ^ast.    I    nrtan  wttkwt    kiiitotiuu    to    t^ 
■Hk  &ad  fi|k  mo  Kad  rfiifrw^   by   fiJtMBg  tkc 
««  Md,  >«d  vkm  iiiiMur/,  ab  fonMtmi  «ba« 

bodfly   bboar, '  or  thoft* 
^^"  i>  >  von  TftloftUi  gvUB  b 

iuMdcJ  oa  impniMi  a 
.  Ve  BDT  kmow  tkot  cmateM  bodi^i-  Ubow  bofhatn 
(fi0L  i»  «Ad  17>.  wU*  wgttoWt  diM  *iMiii^>h*t 


■D«  afao  tk»  bMt  of  aB  prooli  of  ilu  r  iirfinTnw 
a  focteaSf  ooaiplcte  imiaiiaitr  frocn  ; 
w  ivttfftn  ACfiawlf  vitb  my 

•  naan  MiMf  ^M4k  lor  it«^  «7eci  IE  U»  tbtfory  oB 
laoa  »  iboBdfd  i>  d«ffliii«<l  erL^otuAllT  Co  fC^ 
kk*  ydiMl  of  tfin  v^drr  koovlinlgi^ 
TW  W«  Probgvor  Humpkij  mj«  f  Arir^  ifodi^  Jmmmd, 
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vol.  L,  p,  513)  that  *>2  pec  cent,  of  the  aged  take  bufr  little  animal 
food,  and  I  should  link  this  with  CuUen'a  obaervatiooB,  ^t>d  thi- 
very  deadly  clfects  g£  many  of  the  difleaBee  iDcotionod  in  previous 
chapters. 

In  altering  diet',  however,  it  ia  nerf^aaary  to  QYerciae  some  aara, 
espeuittlly  in  regard  tti  tho  amount  of  urate  tliat  may  be  atoreil  in 
the  body.  In  a  man  of  middle  age  oc  boyood  it,  who  haa  Uvod 
heartiiy,  without  atintinc;  either  meat  or  wine,  there  13  sure  to  be 
a  large  coI[eetioTi  of  urate  in  ttn?  body  ;  and  if  bis  animal  towL  k 
reduecdr  ^wi  ImT  a4il3igminy  d^iWr  this  v^ll  be  disHoLved  out  snd 
flood  hia  blood;  for_waeke  and  rnfujtha  th^re  may  he  a  plua  excre- 
tion of  umti^  and  itn  n^i4uFl»j  wdl  be  more  evident  thun  pleoaant ; 
he  will  wony  joa  with  continucl  complainla  tliat  he  ia  getting 
woflk,  that  he  le  dying,  that  he  has  headaohe^,^ditf>'*'*^i°°i  ^^-i  ^^^ 
mAv  pppn^^^ll^  pl  Biiini/lf  Simikdy,  in  caaea  which  have  be^^u  put 
on  wEfltl  regard  as  the  qioat  dangeroug  ol  sll  modern  diat  oura», 
that  of  "^ali  f"il  1i><  wwMi,  it  la  wTs^  to  go  slowly  and  gel  them 
back  gradually  on  to  ordinary  fleah  diet,  and  then  from  that  on 
to  a  uric-acid- free  diet  with  vegetables  and  fmita  ;  but  to  nmbe 
a  auddpiL  obAi^e  on  to  thia  latter  at  onoe  may  bring  about  ~d<M!Te' 
colldQuiav  with  U^h  blood  prauurc  and  all  its  most  sorlous  resulte. 
especially  in  those  who  are  no  longi^r  young.  In  all  oasea  also  it 
ia  n^esaary  to  see  that  natritinn^  stren^'h  and  power  of  eadiiranoe 
■re  quite  as  good  on  the  new  diet  a»  tbey  were  OD  the  old;  in 
the  majority  of  casM  they  are  very  dcoid«<lly  better  oo  the  cev*  l 
but  if  there  is  the  aiightest  suspiQion  of  their  oot  being  ao,  somu 
mistake  ia  being  made,  or  a  great  tlood  of  tiric  &eid  is  putting  ouf 
the  tiro^,  and  the  matter  should  he  investigated.  In  other  eaaes, 
where  the  ai->[;umulationN  are  not  so  large,  one  may  gain  &o  much 
by  stopping  the  large  daily  iatroduotion  that  it  ia  better  to  alter 
diet  at  oncfl,  espceiallj  to  cut  off  3oikpa,  meat  cxtraota,  strong  ten 
or  oof  ce,  giving  perhaps  eold  hatha,  a  tonic  or  some  drug  which 
will  cause  a  little  retention  and  keep  thn  blood  moderately  clear 
of  uric  aoifl  Cor  a  little;  or,  if  the  diet  nlteration  is  being  made  in 
spring  or  summer,  tbe  patient  muy  be  aent  for  a  few  inontlw  to  u 
bracing  rhmate ;  and  laatly,  oome  caaes  with  high  blood  prcraure 
may  bo  b^et  treated  juat  as  if  they  were  Bright^a  disease  (aci- 
chapter  xiiL). 

Aa  I  have  said  aoveral  times  before  (seo  Praditiojiet ,  Aprd,  18!>l, 
p.  279),  I  believe  that  the  great  majority  of  Britons  of  t^e  preaeiU 
day   could   Uvti  viry   heJiltliy  and   be^irty  Uvi^a  on  sucL   a  diot  na   I 
recommend,   if  they  would  make  a   rational  attempt  tci  do  &o. 
65 
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To  get  them  to  iTAke  iho  attompt,  however,  ja  genenlli'  tbp 
diificulty ;,th«»y  tbinfc  the  diet,  must  be  lowering,  and  heliove  tb<t 
beef  ateftlcs  ftcd  beer  nte  nBCesaary  for  their  continii^  exiiteiiM. 
ftni)  iiDdoubt»]ly,  where  the  change  of  diet  is  allowed  to  prodiiu 

oonaideiBbto  colljcmia,  the  roBiiltiag  mental  depressLOD,  witb  Wn^Of 
and  disincliiiatioii  for  esertion,  are  BufHcient  to  give  nome  attpport 
to  their  jLBGcrtions,  r 

Bui.  aa  1  have  shown,  Buck  r^olts  ar^  qa]t«  iinnnrninnij ; 
they  art*  not  due  to  the  new  diet,  btit  to  the  amount  of  mte 
whii^h  hoA  benn  atxumulated  on  the  aid  ooe,  and  to  the  fftct  th^t 
the«c  people  have  become  accii&tciiiied  to  a  fltimulating  di«t.  juit 
as  thvT  might  have  become  occuHtomt^d  t-o  an  alJowance  of  alcohol; 
but  i«W  people  would  in  these  days  argue  that  alcohol  ia  oitlter  a 
necessary  food  or  a  source  of  »trength^  though  this  is  what  wjm 
believed  not  long  ago. 

Another  objcctiou  sometimes  urged  against  the  diet  in  that  people 
tend  to  grow  atout  on  it,  and  no  doubt  ii  they  eat  large  (]uanti- 
ties  of  butter,  cream,  and  cream  chcc&c,  and  drink  muub  milk,  this 
may  ba  the  case  ;  but  this  ia  not  a  neceflsary  part  of  the  diet  by 
any  menna,  for  rnilk  may  be  skimmtd  or  left  out  entirely,  butter 
and  cream  may  be  avoided,  and  skim'millc  chee£e  may  be  oaten 
in  jilate   of   oream-oontaiaiug  cheeae. 

Where  caaea  of  obesity  have  also,  aa  is  very  often  the  cae«. 
very  high  blood  pressure  and  slow  capillary  reflux,  where  in  fact 
the  obesity  is,  iis  I  expect  it  generally  is,  a  result  of  defective  cir- 
oulation  and  its  resultant  defective  combuetion,  in  a  ^^^ord,  a  result 
of  eollsmia,  they  should,  T  think,  be  treated  juat  like  the  caaea  of 
Bright'tj  dJseuae  in  chaplsr  xtii.,  where  we  saw  that  a  tMiete  that 
did  well  steadily  loet  weight  as  the  circulation  quickened  and  the 
temperature  rose  and  the  albumen  diminished  ;  while  a  case  that 
did  cot  do  well,  in  which  the  temperature  did  not  riae  or  the 
albumen  diminish,  stertdily  gained  weight. 

Theee  caaea  will  lose  weight  aa  the  ciroulalJon  quickens  and  the 
oombuation  improvca.  in  spite  of  a  uric-acid'free  diet,  though  the 
fate  should  as  far  49  poBsible  be  removed  from  it  hy  aubetitutiog 
protene,  plaamon  or  gluten  for  milk;  or  let  thom  go  en  to  a  diet 
of  broad,  fruit  and  nuta,  wtiich  practically  does  not  fatten  an.yane, 

Wbeti  oheHity  is  treated  as  a  failure  of  combustion  it  will  be 
treated  with  success;  but  to  treat  it  on  a  pare  meat  ^et  ia  to 
obtain  temporary  ouccesa  perhapB,  but  only  witb  the  certainty  of  a 
great  increase  of  coUa^niia,  und  diminished  combustion  in  the  lutnre  ; 
and  all  the  necessary  albumena  can  eaaily  be  obtained  from  the 


aboTi*  aiibstances  without  intrsducing  uric  Acid,  and  without  the 
tenilib  sumeriBaH  of  food  which  so  often  diagasU  thoaa  on  a  meat 
diet. 

Oboaity  haii,  irom  this  point  of  Tiev,  many  foaturea  ol  interest, 
for  if^mGu  f^ot  Btout  Jirst  of  all  just  in  the  period  of  coUioimrh  and 
flDffimia  that  followa  their  years  of  gre»te*!t  growth  (13  to  14)  about 
which  I  huvo  Hpoken  In  reference  to  the  ojLnB&tion  of  ansniEa  (eee 
dg.  GS).  So  that  here  ogaia  wa  have  failure  of  combiution  with 
collKmia* 

Thon  the'  greftt  time  for  obeoity,  both  in  men  and  women,  la 
the  decline  of  life,  tho  ooItECmia  of  advanoing  ago,  ee  nutrition 
begiiw  to  run  down*  and  the  iiric  aoid  stored  in  previous  years 
begins  to  flnter  the  bloody  and  then  we  get  not  merely  defective 
combustion  of  fate  but  also  very  often  defective  combuation  of 
albumen  and  aogoc,  either  together  or  one  after  th?  other,  but  one 
and  all  associated  with  the  same  signs  io  tho  circulation,  slow 
capillary  coHux,  and  high  blood  pressnro  (see  p^  '247)h 

Thus  slow  capillary  circuiatioQ  is  the  cause  of  the  defective 
combuHtJun,  and  colla^mia  is  the  cause  of  the  defet^tive  eirijulation. 

In  butchers  we  often  ace  much  obesity,  becausa  there  is  much 
colhcmia ;  and  this  alone  should  wam  us  not  to  treat  obeaity  by  a 
butcher's  diet. 

We  mnat  not  foTget  also  that  coliiomia  means  delect! vu  puJ- 
monajr^  circulation  (see  chapter  ix.),  and  so  defective  aeration  of  the 
blood :  then  defective  oxidation  rneatifl  defective  formation  of  acid 
products  of  combuutioo,  defective  acidity  of  urine  and  iDc:rea3ed 
alkolimty  of  blood ;  and  inereaa^  alkalinity  of  Uie  blood  in  ita 
turn  iocreafioa  oollromia,  and  so  on  Ln  a  vicious  circle  with  ever- 
increasing  deffct  in  combustion.  Later  the  obesity  by  ita  very 
maas  bf^omea  a  direct  hitidrante  to  circulation,  respiration,  and 
metabolism.  If  wtt  can  stop  the  coUaiiuia  even  for  a  week  we  can 
atop  the  downward  progretw  and  substitute  au  muroaaing  meta- 
bolifnn  for  a  diminiJ^hing  one»  and  then  all  is  eoon  well,  tho  dra 
buma  up  brigbtlyj  and  this  of  iteplf  soon  aufhees  to  prevent  coll- 
ie mia.  And  so  intimate  is  ihe  relationship  betwesa  obesity  and 
GollfEmia  that  practically  ^vtrj  relapM  of  cAlhbnuiL.Ia  agcojupjuued 
by  aiL  lm!ffia*e  inufpi^ht,  just  aa  the  relief  of  colhemia,  and  atdl 
more  the  relief  of  tbp  scveru  collieniia  of  Qrit^bt^a  diseaj^e,  ia 
aouompanicd  by  a  looa  of  weight. 

Aa  I  have  said,  tho  diifiaulty  is  to  get  people  to  try ;  they 
are  often  so  fnghtened  by  the  propoaal  that  they  wUI  make  only  a 
very    half-hearted    ar^tempt,    which    is    inaufficietiL    to    carry    them 
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t)irough  onj  littlo  troubles,  thxt  they  me«t  vrllh  at  ftm.  into 
the  smooth  wator  bey^ond^  when  all  atcumulntionH  of  urate  hftTe 
IjecD  cliiDiJiutt'd  And  iDtroductjon  redLiced.  I  L^vc  never  at^en  an/- 
one  who  wished  to  go  back  after   arriving  at   ikis  stage. 

A  good  many  people  cooHidor  fruit  nnd  aiupM-^^tbcr  mix*d  or 
flt^parjitfl.  to  be  deadly  pobonSr  Ji'^d  thicga  whiob  the  gouty  should 
ultogether  twuhl ;  and  I  have  r\i>  ikmht  that,  as  regards^  aiLfirdi"^^ 
mi^reil  diet,.  LjiLia— iA- ^fMtly  fnie,  Tf  theae  things,  dir^etlj  or 
indrrectly.  niiae  and  kee|»_j^j_lW  aciHt^  \yy  onginjiting  fermenta- 
tion or  forming  aoida  in  the  inteaiinal  canul,  they  will,  utjdoubtc^ily. 
tend  to  prcotpitatc  uraUa  upcm  the  JDints,  and  do  harm  U  any 
arthritis,  whieh  ia  due  ia  pari,  or  in  whole,  to  litate  irritotioo ; 
ijQl  if  the  urate  he  lirst  of  all  removed,  and  ia  ool  continually 
iptTOiiu(^^1  lTT-PTT'WR:"t1n!T"Tr!t^1[llVl!  BmTiTl^g  to  aet  npon,  and  will 
do  little  or  no  hurm.  though  I  should  often  adviae  caution  aa  to 
their  use  ab  breakfast  (aee   lig.  Hi)). 

•^BcniB  BtLuiupUuit  pointa  with  regard  to  the  poaeible  eflcota  of 
diet  are  brought  ont  in  the  Reports  of  the  Sanitary  CoiDmififiioDriT 
with  the  (jovernmenh  of  TndiA,  and  I  owe  thrtfte  fact**  to  my 
friond,  Dr  de  Wnttoville,  whn  kindly  liuggeated  thjiC  it  might  L« 
worth   while  to  invt^tigrkte  thsiae  Reports. 

The  following  figurea  ore  from  the  Annual  Hoport  for  J892, 
iMUed  in  CaluLitt-a  in  18114,  aod  they  refer  to  the  incidonoe  of  th« 
difleaEcs  mectioned  in  the  Englifih  and  native  armies  reapeotirely. 

The  Engliftli  flrmy  numherod,  acenrdiog  to  the  Report,  6S.IK?, 
R.ml  the  D^itive  army  I45,34i),  and  thu  ratio  of  Englii<h  to  n&tive 
'\E  about  as  1 — 21. 

My  cousin,  Colonel  P.  de  H.  Haig,  LM.ti..  iaforma  me  that 
tbe  English  army  in  India  onie  ae  much  meat  in  a  dny  oa  tk« 
Indian  native  army  dObs  in  a  week,  man  for  man  ;  that  the  nfltiv« 
army  Uvea  chiefly  on  grain  and  rice,  thai  th^y  have  a  long  aervicti 
sygtom.  not  nht»rt  art  f»r  the  Rir^lish,  jind  thai  the  natives  have 
boca  dpijai>d  to   malaria  from   childhood, 

DliBUK  ViiMlUri,  KiIivL  Bug.  l4  HftUTV. 

AlcoholTRm        .,         ..  37a  ..  11  ..  5J  La  1 

Kbi?iiiiiqtio  Fuvor-  115  -.  48  ..  ^  ,,  1 

Gout                               ..  19  ,.  9  -.  !t  „  1 

Meg«bii 7  H.  57  ».  I    „  4 

EpilKp-Hj 73  .,  03  ..  :J  ,.  1 

Uelancholis      ,.        .-  61  S3  ..  6  .,  I 

SjDcnp? 0  ,  8  ..  a    „      1 

Dy^cpsifl  ..         ..         lj08T       ..  4M  i    .i     1 

Typhlitii  ,,  89      ,.  16  4  „    1 
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E|(bW»,  eoKlIib.  Skli^t.  Siig.  Lq  Sa 

ooiic              ,.       .,  ail  ,.          61  -,  la  „ 

PiJeB        453  IflG  ..  i   „ 

CongcGtioQ  of  Livar     ..  660  117  h.  IS   „ 

AgUfiSpIeen       .-         ..  4G  1,406  ..  1    ,, 

BrIgLVs  diBB*sB  (all  farmfl}  M  , ,              40  (nearly)  3   „ 

Sulcldfifl *zei  ..                y  ,,  n   „ 

Agiifl        28,843  fl6,SW  ..  1    „ 

Anmmift SOQ  . ,            1»9  ..  1   „ 

BrujjchEtia         ..         ..  1,935  ..         4,3B4  ..  1    ., 
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Now  wo  Bce  that  in  the  c&ae  of  almost  ov^y  dieeasa  traated 
of  in  this  book,  there  Ib  a  moic  or  less  large  cxcgbb  of  iocidonoe 
fin  the  meat-eating  English,  a^  oompiired  with  the  rice  and  f^r^m- 
eating   native. 

There  is  an  apparent  exception  in  the  oaat!  of  migraine,  but  it 
IB  evident  that  this  U  cot  the  tliaeaso  treated  of  in  chapter  vi., 
but  ib  Toiily  A  neuralgia  related  to  malana,  and  Ukt;  nguo  spleen, 
more  fwquoiit  in  the  native  army,  which  is  more  Raturaled  with 
malam, 

Thti  ratio  of  ulcoholiBm  is  enormoufi,  but  probably  lactora  ol 
rftce  Eind.  religion  eome  in  here  hb  vrell  sa  diaU  but  in  &ny  caac  it 
is  not  a  record  oi  which  we  uecd  be  proui 

Rheumatic  fovor  and  gout  are  fairly  prominent,  epilopay  ia  2 — 1, 
while  melanoholia  allows  much  greater  osoese ;  and  probably  the 
eicposure  of  the  English  to  heat  from  which  they  have  tiot  been 
accuHturiieil  t^i  proUc/t  tht^mFielveH  wiH  accovtiit  for  thia,  but  none 
the  less  it  powcrfuliy   endotBea  chapter  vilL 

Syntope  again,  4 — I,  and  yet  we  are  accuBtomed  to  look  upou 
the  Engbehman  as  strong  in  hie  beef  ocLting,  and  the  native  aa 
thin  and  weak.  ^   tJi 

Dyspepsia  4 — 1,  Bad  yet  the  English  are,  I  auppose,  younger 
rnen  thi^n  the  natives,  uud  dyspepsia,  uu  a  wholc^  l«nds  lo  iii- 
oreaae   with  age. 

One  cannot  but  he  struck  utao  with  the  enormoua  incidence 
of  dyspepAta  in  girla  juat  at  the  agij  when  aa  1  hjwe  ^hown  (hg. 
W)  they  have  most  oollsemiaT  and  the  comparative  abseneo  of 
siinilflT  troubles  in  boys;  then  again  on  ordinary  dipt  dyspepsia 
incteiksea  in  both  sexes  after  middle  liie,  and  so  does  GuUccmiH- 

Typhlitis  and  aolic  are  again  remarkable  records  In  relation  to 
chapter  x. 

Piles  and  Gongention  ol  the  liver  t«ll  the  ^nrae  tale,  though  no 
doubt  they  are  in  part  related  to  tha  larg^j  alcohol  re<jord  abuve. 

Ague  spleen  h  related  lo  the  loTig  exposure  of  the  native  Army, 
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4iid  ia  aIsu  conneoted  with  migrame  above,  and  aitsmiu  fufth^r 
on;  tbe  taet  nuined  b^^ing  no  doubt  Hpecially  related  t€  the  Urge 
rtuotaationB  in  uiiitc  «ii.:retion.  which  recurrent  malaria  with  en- 
larged  aplecu   will   otcaaioQ. 

Bright'a  diaeaae  and  BuicJdc-  again  represent  the  efiecte  of  capil- 
laries obBtructtd  by  ufio  acid,  and  ehow  a  great  escoHs  among  lh« 
English  meal  eaters  ;  and  for  suicide  we  may  notice  that  the  ratio 
is  the   aame  aa   that  for  melancholia. 

Lastly,  bronohitiB  is  nearly  the  aarae  for  btilh  -  hut  ina*much  aa 
Ihe  n*tivc  atuiy  ia  cuinpuaed  of  longer  aervice>  and,  thereloie.  older 
men  than  the  Engh^h,  and  aa  bionchitia  generally  increaaea  with 
age,  it  is  relatively  ic^e  in  the  nalivc  than  in  the  Engliab.  anny,  [ 
hare  no  doubt  that  in  sneh  a  record  other  factors  bo^idefl  diet  will 
have  to  bu  aUow^  for^  but  it  is  very  unlikely  that  any  of  th»e 
will  account  lor  the  great  difTerencefi  in  diweai^e  inciderici:  all  along 
the  line,  and  I  commend  theee  fucte  to  tlie  oareEul  conflideration  of 
those  who  believe  that  the  Engli&hrajm'a  beef  is  the  sonrco  of  hia 
jjealth.  etrongth,  and  powers  ol  cnduranuc,  or  hjs  superionty  over 
other  rao(i3;  it  ia  at  leaat  clear  that  he  bae  no  superiofity  over 
them  in  the  matter  of  disease  incidence,  and  thia  is  itn  important 
factor  Id  efficieacy. 

I  am  indebted  to  my  friend.  Dr»  E.  G.  Horder,  who  hae  apent 
a  good  mauy  ye^ra  in  China,  for  the  information  that  the  great 
bulk  of  tbe  Chinese  eat  about  5  on.  oi  i  oz.  of  tiab  a  day,  while 
the  rest  of  their  diet  constste  ol  riee.  lie  says  they  are  Mo,  big. 
aud  Etrong  tnen,  and  more  than  a  match  for  an  average  or  even 
a  picked  British  aaiW,  the  only  Briton  generally  avnilable  for  com- 
pariiion;  and  he  adds  that  their  wouoda  heal  easily  and  generally 
by  first  intention.  A  simihir  record  with  regard  to  the  Turk*  as 
to  their  great  powora  of  endunmee  und  wonderful  vitality  in  rcaiut- 
ing  wQunda,  ia  to  be  found  in  tbe  1807  numbers  of  the  daily 
papera.  Thus  in  the  Standard  of  May  ti,  18S7,  we  find  :  "  The 
doctora  alflo  remark  upon  tlit  extreme  rapidity  rtith  which  iheir 
pataenta  recover  from  tbeir  wounde,  and  attribute  it  to  the  ab- 
stemious^ lives  thoy  load,  drinking  no  wine  and  eating  very  Uttle 
meat,    but   plenty   of   vegetable^/' 

Here  again  in  England,  do  we  not  die  younger,  and  in  greater 
number  than  there  is  any  neeeesity  for?  Are  we  not  afllioted  with 
an  infinite  number  of  diaeaaes  which  oause  !ar  more  patn  end 
misery  than  la  at  all  neceseary  ?  Are  we  not  &vea  to  all  kinds  ol 
debanchery  ond  exccaa,  and  have  we  not  huge  asjluine  full  ol 
lunatiea  and  prt^na  full  of  eununak  i 
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I  look  uf»oii  all  th^e  things  a»  aerioufi  and  wideapreiid  di^eAsoi^ 
in  the  hiiDiAD  race,  and,  as  1  am  not  one  of  thoae  vho  believe 
that  Nature  herself,  ii  she  had  a  free  Uaml,  would  tend  to  deatro)- 
us,  hat  rather  to  preserve  what  U  good,  und  eliminate  what  k  «vil. 
and,  further,  cannot  beheve  that  l\ni  tendency  to  1>he»n  hvils  is 
part  of  the  ground  plan  of  Nature^B  work,  or  that  thn  unalterable 
bias  to  hove  h^^ache,  epilepsy,  mental  depreaaion,  mania,  and  thoiT 
reaidtfi — murder  or  suicide — alcoholism^  morphiniara.  eocainifiin,  tc, 
18  originally  implanted  in  our  nerve  centtes^  I  am  driven  to  the 
CMinclusioa  that  not  n  few  of  these  evila  are  thy  reault  of  unnatural 
conditions.  aoiJ  that  prominent  among  these  is  unnoturul  diet,  the 
evU  actiou  of  which  we  ate  now  in  a  poaition  Vj  toUow  out  more 
completely  through  a  knowledge  of  the  powerful  cficota  of  uratea 
on  the  funotion  and  nutrition  of  the  whole  body. 

Such  a  proviaional  coDfluBion  is  justilied  by  my  own  oxperience 
and  resi]ltfl,  1  wauulgUullUAll?  ^^^^  ^^  tendency  to  headaohe, 
high  arterial  tecBJon.  aad  other^jyJgj^^j^nheriEea^n^nfcct^  part 
of  sdy  structure  and  fimctiou,  whit;]i,  though  it  might  be  modified 
nnd  rcliUhfidk-i^^druga,  c^jy^^ufc^^i^imJicated  ;  and  no  one  ever 
BUggeetod  a  radical  chau^^e  ot  diet- 
By  greftt  grtod  fortune,  and  more  or  leas  by  uhanee,  1  found 
out  that  a  change  of  diet  was  the  one  thing  needful,  and  what  is 
piucllcally  a  complete  cure  has  resulted,  T  Lave  now  only  one  Hub- 
ject  for  legtet,  namely,  that  I  did  not  find  tliis  out  oarlior  in  life, 
Bfi  I  cannot  undo  the  erils  and  injimcs  that  were  aeoompliahod 
while  the  waminge  of  functional  disturbance  remained  anhceded» 
through   ignorance  of  their  causatioiu 

To  ft  very  largo  extent,  thereFore,  1  disbelieve  in  inherited  weak- 
ness,  innate  dohcaey,  or  traDdmitted  neurosia,  in  bo  far  tia  niich  i-x- 
prcsHiona  apply  to  the  diseoaoa  mcnttoced  in  the  pnTOcdiiig  chaptt^ra. 
The  only  factor  concerned  ^vitb.  my  beadaeke  that  1  inherited 
was  probably  a  ehght  variation  ia  the  fiiso  aud  distribution  of 
the  arteries  at  the  base  of  the  brain,  rendering  my  intracranial 
nirculatiou  specially  liable  to  be  affected  by  unduly  high  blood 
pressure;"  the  other  factors  in  ite  csuaatlon  were  improper  food, 
impure  blood,  and  consequent  increafled  blood  presauce,  but  the 
improper  lood  being  done  ftway  withj  the  ''neurosis"  bocatno  a 
matter  of  history,  in  apite  of  the  anatomical  factor  which  remains 
as   before.     I    notice   aLw    ti    very    interesting   clinical    note   by   Dr. 


"  Itrnirtt  Sprlug  uid  Sunioior  NoiaUi,  1899,  p.  3W> 
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Dttvid  Dnimmond,  of  Newc*atlp,  iu  lie  fjinctt,  I8fl7,  Tol.  u,  p. 
I33fl,  on  "  neurotic ''  sjniptomfl  cf  urii^cidffiinii  in  the  Toung» 
la  whicli  Le  t^xootly  deacribea  the  litiaileu^Iit:,  epUepHv,  cold  bandA 
and  foetf  lo-w  surface  tcfnporatiire,  liigh  blood  pri^saure,  ami  slow 
pultte  montioried  m  previous  chapturs,  and  HelIb  them  aaaooUlAd 
with  meat  «&tiD^  anri  gj^cgss  of  utic  acid  io  the  urine,  and  cari^ 
by  milk  diet,  and,  aa  he  taJa  uh  he  had  formerly  treated  the 
neuiiitiii:  elecneat  in  aiich  vases  with  uoaatlsfackjry  reaulta,  hii 
obacrviitioaa  oonHxm  my  own  in  tvGiy  roapect.  He  e-ho  notices 
Bymptom  which  1  have  not  notioedt  ti&iaely,  dimidiahcd  kaoe-jcrk 
apparently  in  association  with  meotal  and  bodily  dsprfSHion  and 
lulhnrgy. 

1  believe  that  much  the  sarao  arguraent  appliea  to  nearly  every 
dirtfijLjie  mentiortpid  Jn  this  hook,  And  tliEit  while  (pertain  anatO' 
mival  or  phyfliological  peouiiflribica  may  undoTiblcdIy  dispo&e  cer- 
tun  indiTiduale  to  suffer  sooner  than  othera^  or  in  one  way  rnlhor 
than  in  artother,  n^verth^le^s  the  food  factor  is  common  to  alt  of 
thorn,  jind  its  adeijuate  consideration  and  treatment  w-iU  always 
result  in  prevenlaon  or  cure-  The  lirat  step  towanls  thift  objpot  b 
the  full  and  complete  rccogniiion  ul  the  faot  th&t  fur  nil  pmutioal 
purposes  thf^y  art;  dj^t  diacj^ae^,  ^nd  that  gout  Uid  llicumatibm^  lor 
instancftH  may  depend  quite  as  much  on  the  inheritanoe  of  the  doDare 
necosaarr  to  obtain  meat  and  vini*  aa  of  any  anatoinioal  or  pTiysii>- 
logical   peciiliaritiG^. 

Might  it  not  he  vorth  while  to  make  a  df»terininrd  effort  to 
treat  our  criminals  (who  are  often  oriminalB  only  bpcausc  diaEJiapd) 
with  a  aric-flcid'free  ditt  i  Tf  thi?  alteration  in  ihmt  cerebral  cir- 
culation ia  functional,  it  will  do  more  than  aoy'thini^  che  to  rcmoro 
it,  and  if  after  that  has  been  done-  thty  look  nt  life  and  the  world 
from  a  difioJent  standpoinl,  the  practLcal  knowledge  how  to  live 
pbeaplv  on  an  nnstimuluting  diet  may  bi^  cf  no  Ktnall  advantiig* 
to  them:  and  lastly,  it  will,  or  should,  ^rcitty  diminish  the  coat 
of  maintenance,  and,  if  1  mistake  not,  the  ooat  of  disoaae  and  crime 
already  presei^a  heavily  enough  on  the  leas  diaeased  porliona  of  th« 
community.  Then  precisely  the  same  will  a^iply  to  our  va^t  B.3Tluro 
and  poorhouaa  populations;  the  inhahitanU  of  the  former  must 
olu-n  owo  their  dificuse  to  unauitabk'  diet,  acting  in  the  maunvr 
depicted  ia  prtvioua  chapters;  and  the  tenants  of  tht  latter  may 
owe  their  poTorty  in  no  small  decree  to  a  liie-long  habit  of  upending 
their  mf^noy  on  Btitaulation  in  place  of  uouiiKliment,  thus  eonstontly 
losing  both  in  pow«r  ami  pocket. 

T  sea  plenty  of  poor  women  who  live  from   week's  end  to  week's 
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ond  cm  little  but  brc«d  und  butter  ;  but  Tlt^<  iiUAbands  of  these 
women  atiU  think  that  it  u  impowihle  to  do  a  Ubouror'n  work 
withont  bL'ef  and  beer,  and  know  but  little  of  the  nouriahment 
valuta  of  ch«i!se  and  brttad-^tuffs,  a.  position  about  as  far  (rom  the 
truth  ss  it  is  poBaible  for  an  igaocaat  man  to  arrive  at,  About 
cne  hfilf  of  wbut  th(^  inan  spends  on  stimuIaQts  would  provide 
lioth  himsoif  and  his  wife  with  all  that  nouriabmont  requires. 
Then,  in  ftpitc  of  his  insular  position,  the  British  ivorkman  is  even 
now  Buffering  fevers*?  after  revpTse  at  fhe  hfinda  of  the  foreigner, 
who  has  learned   from  stwra  neci^Bfiity  lUc  itaaon  of  cheap  living. 

1  am  very  pleased  also  to  be  able  to  add  thai  quite  a  largo 
numher  of  fellow-Bu€crora  have  now  had  experience  eimilar  to  roy 
own — not  that  tho  diet  in  BuccoesfuJ  in  every  ease.  1  have  never 
mot  with  any  treatment  which  coald  honestly  lay  claim  to  bo 
large  r  proportion  of  currts,  -Some  are  unn.ble  to  alter  ttiwir  diet, 
being  unable  to  oat  at  all  when  a  chaugu  ia  attornpted ;  others 
apparently  alter  their  diet  and  yet  are  not  oured,  but  those  caaea 
arc  the  exception,  and  require  fLirthi'r  ioveatigaiion  before  anything 
dehnito  ean  be  said  :  aud  1  sometimes  tind  that  anch  ca&ea  have 
been  making  the  mistake  of  oontinuing  a  little  meat  or  fiidi,  oi  in 
the  cftae  of  ladies,  »cime  t4>n.  On  the  other  hand,  a  considerable 
Dumlier  of  KUlTererH  in  the  profesaion  have  applied  my  BUggealicinfl 
to  their  own  cases,  and  report  that  they  have  every  reason  to  be 
ploMod  with  the  result.  One  of  these  concludea  a  letter  by  aaying: 
'"  Beyond  doubt  1  havu  eatabli^bed  tht  fact  that  much,  if  not  all, 
of  my  ill-health  and  moral  diaturbances  wi?ra  caused  by  eating  butcher 
meat^  the  metabolle  producta  of  whieh  1  was  unable  to  eliminate/^ 

Another  professional  patient  writer,  after  narmting  other  cases 
in  which  the  treatmeot  has  been  eiually  ^ucceBsful  ;  **  Personally 
my  debt  to  you  and  to  fch-?  theory  is  a  htavy  one.  Four  yoara 
ftgo  I  was  aa  old  man  at  37,  with  the  enthusiasm  and  vi^ur  of 
life  quite  crushed  lu  me^  retired  to  a  pott(!fiEL^  country  prac'tice 
to  ek^  out  a  miaerat»(e  Gxiatence.  All  that  h  Dow  thrown  to  the 
winds,  and  I  am  bat'k  to  tav/n  work  in  the  forefront  of  tlie  battle, 
and  with  the  keenest  enjoyment  of  life.'^ 

Thla  record  shows  us  m  a  few  worde  how  niuth  those  who  do 
not  lose  their  ]tVf«  may  yet  loeo  in  tbe  mental  and  physical  enjoy- 
ment of  them,  by  remaining  the  fliavps  of  diet  and  the  victims  of 
eolietmia. 

Speaking  of  morals  reminds  me  of  the  very  moderate  and  much 
tsetrded  warning  given  by  Dr.  Keith  |"  Tada  of  an  Old  Physician,^* 
ch.  xiv.)  with  reference  lo  the  effects  of  high  living  on  the  morals 
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oj  tLi«  youDgT  wbich  m}*  own  Dxpeiieoce  Leads  me  to  endorae  mofit 
thoroughly  (see  aUo  p.  3^4),* 

I  hQV(^  also  hcmrd  from  my  frieml  Dr.  W.  YoHog.  of  Wetlington. 
N.r^.,  of  Ihe  cuae  of  a.  man  aged  50,  wLo  some  tlir»  ytsi^Tfi  ago 
euSorfnl  from  tieodachea  ftr-d  low  of  euergjr  (coll(emio  oi  dBolinc  oi 
lifcf),  aoii  then  ttdoptcd  a  ^yatcm  of  trcatmeot  by  cold  hatha  with 
abBtmenco  .Irora  meat.  The  result  was  that  he  soon  got  a  didtaste 
for  meat  and  left  it  off  altogether,  and  Dr,  Youog*  who  met  this 
man  while  ntteuding  hk  wif^,  goes  on  to  say,  "  he  U  very  ptettfled 
with  the  result  of  the  three  yeard'  vegetariauism,  aod  Aays  that 
thoagh  during  theac  three  yeara  he  lias  lost  weight,  yet  he  feela 
stronger,  and  ia  more  encrgctio  and  rarely  has  a  head&ohe^  The 
improvement   ke   attributed  to    the   bathe. ' 

I  think  the  author  of  the  above-tnentTOued  ayatem  la  to  be  con- 
graUiIiited  on  his  knowledge  of  huamn  mitnre,  foi  thia  man  would 
not  liave  altered  hb  diet  ojcci^pt  to  help  the  baths ;  and  would  have 
indignantly  repudiated  the  auggeatJon  that  he  was  oating  meat 
which  did  uot  agree  with  him,  OE  course  ha  hod  bcun  sating  it  all 
his  life,  and  knew  much  better  than  thut  !  The  ease  is  a  beau- 
tiful  illu^ration  of  the  value  of  the  oblique  method  in  dealing  with 
people  who  are  flbeoUitely  ignorant  and  fall  of  prejudice. 

With  regard  to  alcoholism,  I  think  the  vegetarUna  can  in4kti 
guod  tlieii  claira  that  the  adoption  of  their  diet  does  va  much  to  cure 
this  trouble  ae  anything  that  is  known^  and  the  roflson  that  it  do« 
so   13   simple   enough. 

Meatn  as  T  have  anid  on  pp.  111,  123,  \s  a  stimulant,  and 
oauaea  a  fluctuation  in  the  excretion  of  uric  acid  ~  ita  r^tlmulatiun 
IB  due  to  the  diminished  excretion  or  increafini  retention  of  uric  acid. 
becausOi  he  we  have  aecn,  every  drug  which  clears  th^  bJood  of  un« 
acid  is  a  ftimuULnt;  but  thi£  ie  followed  by  an  inevitable  oorred- 
ponding  and  more  than  corresponding  depresdon,  when  the  iirat« 
at  first  <lrivi?ii  out  o!  tbo  blood  geta  back  into  it  along  with  the 
urate  introduced  lu  the  meat  itself. 

Por  the  relief  of  thia  deptesaion  more  meat  muat  be  takeo,  and 
when  meat  begiua  to  fad  iu  t^auaing  aufh<^icnt  atimuhitioD  alcohol 
is  added;  when  aleohol  iegina  to  fL^il  morphine  or  cooaioe  aro 
called  in,  and  ao  on  down  the  road  to  ruin. 


*  1  w»  iuterc^od  Lo  HftB  that  iii  &  di4r:Ujision  In  the  Lcnnt,  1B9T,  ^oL  ii. 
p.  i3Sa.  iia  ai^hvolimy  mvnile^  one  of  ihe  HriLcn  AdvacuUd  a  reduced  allowaDO* 
of  latab .  but  I  i-jor  vfaat  tliu  Ltilu  vt  \:\kdl,\jni  ati  Kchoulb  uud  cDllcgEU  ■till  mm 
attong  ill  tho  uppunitc  dir^ctii^D, 

t  tiij9  reioArka  on  p^  Si^,  on  the  m^t  couimob  age  lor  auicJda ;  alw  ^.  fttT- 


TKEArVKNT 


675 


Now  vegetarianism  cnta  tbrnugh  thb  vicioiia  cirdlti  at  one  blow 
by  making  \t  imposaible  for  tteie  ever  again  to  be  nay  great 
exce^  of  urio  acid  in  the  blood,  and  ao  removing  the  cauioe  oi  tbe 
deprpBsion   vbich   leads   to   the   craving   for   stunulantB- 

But  even  this  Ia  not  quite  the  whole  story,  foe  moat  is  cot 
oJily  H  stimulant,  it  alao  causes  thirst.  We  have  aeen  that  every 
drug  thatp  cleora  the  blood  qI  ucic  auid  cnuaea  diuresU,  that  thia 
leads  to  couGeatiaticta  of  tbc  blood,  ^lul  that  thirst  is  the  ejtprea- 
aion  of  thd  blood'u  wanU,  und  goc^  :tloiig  with  diure^ia  (p,  30)  ; 
theraiore  the  meal  eixter  ia  aintiy^  thirety,  and  if  ho  from  one 
eause  or  another — occasional  deprcsflion,  it  may  be — acquires  tbe 
bad  bubrt  of  queEiching  hia  thirst  with  alcoholic  drinkSj  he  soon 
gti&  Coo  mach  of  tkem. 

The  vegetAiian,  on  the  other  band,  ia  not  often  thiraty.  becaufiti 
he  ifl  not  eubject  to  urate  fluctuationa  and  diureaia,  5nd  also 
becaufie  thu  fruita  in  his  diet  list  themaelrcs  supply  him  with  a 
very  large  araount  of  water. 

My  own  practice  la  not  to  cut  patients  off  from  any  forra  of 
alcohol  they  may  be  taking  when  they  come  to  me,  as  I  know 
that  after  eighteen  to  twenty-four  months  of  &  correct  diet  they 
will  ceaec  Co  feci  the  want  of  any  atimulantfl  aad  will  give  Ihcm 
up  ol  themaeivea.  My  peraonii  experience  is  identical,  fot  on  meat 
diet  it  lusd  to  be  one  almost  continuous  course  of  tornuA  and  stimu- 
lantHj  from  May  to  Of^tober  (i.e.,  in  the  coUiEmic  seaBon)  each 
yeai  ;  now  1  never  touuli  one  or  ibe  other,  be^-ause  I  feel  no  deaire 
for  them;  they  aeem  to  be  quite  imneceBaaiy,  and  if  titken,  merely 
make  mo  feel  uncomfortable. 

In.  r9fcr<^nce  to  the  t«jrm_i[^^g^tftafint  it  is  evident  that  I  am 
not  a  vegetarian  in  tbe  strietest  sense,  because  I  ta^  Boma  milk 
and  [ibeese  ;  on  tbe  other  hand,  1  differ  greatly  from  many  who 
cali  them&elvea  vegetariana  iu  thia  i^uuntry  iu  not  taking  eg^, 
puleea,  musbrooms,  asparagua,  tea,  coSce,  cocoa,  beau  tea,  and  other 
vegetable  eubstanGeu  which  are  stimulants  because  rich  in  santbine 
compounds. 

I  am  only  concemtKl  in  these  diets  and  -isms  in  so  far  us  they 
bear  on  the  prevention  mid  treatment  of  disuoMa,  and  ao  far  as 
these  arc  concerned  pulses  and  eggs  are  as  bad  aa  meat,  I  profor 
therefore  to  oaU^mj  di«b  ^' uiii>-ttMd-fr««  diet/'  to  emphasise  the 
pointy  ia  whiuk  it  difiers  from   vc-<ri^tanati]stn. 

1  am  aUo  deddedly  of  opinioii  ihut  still  better  requite  woutd 
be  obtLiincd  in  the  prevention  and  treatment  of  alcoholism  if  a 
uric -acid- free   ditrt   ia    nubatituted    for    a    vegeturinu   one   ooutaining 
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pulsefi.  i'l^ge  and  tea.  Tlie  latter  u  nothing  but  e  atimulAUt,  anrl 
if  stimulation  ia  aa  I  believe  aJwaya  wrong,  it  is  doubly  wrong  in 
uAsi^a  wb<^re  it  lias  alccady  led  to  abuse. 

Stimulation,  as  I  bave  said  in  *^  Diet  and  Food/*  is  not  stnuglb 
but  only  iorcc  rendered  a  little  mora   quioklj  av&il&bl«. 

A  EtliQiilant  caLIe  out  iha  ri^i^rvoa,  it  introduces  no  irc^b  lone 
into  the  body,  und  when  Ihe  r^aervea  have  been  all  called  out  4 
fclimulant  will  prodiioe  no   effect  at  all- 

On  the  otber  hand  a  food  digeuted  und  &b&orbed  iatroJuc^ 
ireeh   force   from  without, 

A  etimulant  haa  thu;}  to  be  constantly  increaaed  to  produce  tbc 
aame  or  even  a  diminlKhinj^  cffirct,  and  the  more  uric  acid  there  is 
in  the  bodv  the  more  stimulant  is  rerjuirisd  to  keep  it  lit  buy.  On 
th^  other  hnnd  half  a  pint  of  millc  produe«!fl  the  aitme  amouct  ot 
force  tiiui>  after  tiiue  as  often  na  it  iji  rhpeat^d   and  dig^t^d- 

I  will  now  aay  it  few  worda  as  lo  the  moat  u^efnl  drugs  lot 
okiaring  the  blood  of  uric  acid.  Of  th<:  veJ^y  nucaerous  drugs  which 
have  this  (^Hoct,  I  peeler  tho  ii>didcs  nnd  cy^ad^i  '^'?IfliKy  in 
some  form,  or  the  iodide  of  mercury,  or,  Lf  it  if  n!>ccss&Ty  to  sot 
quickly,  tUb  nitalj^,  of  a  aubcutuc^ous  injettiou  ol  moi^hin?. 

1(  there  is  itny  good  reason  for  not  using  mcrcuiy,  other  metals, 
as  copper,  zinc,  silver  or  gold,  ur  their  aalUi,  may  be  UAod  with 
ecjually  good  results  as  regardtt  uric  acid  \  And  I  h>ive  no  doubt 
that  the  tome  uotion  of  thoGc  aud  other  mutnla  le  due  to  their 
effects  on  the  solubility  of  uric  aeid. 

The  iodides  S£em  to  bB  specially  viaeful  where  thf*  effect  ha& 
to  be  kepL  up  over  a  long  period,  as  In  rirlieving  the  high  blood 
preoourc  of  chronic  Bright^e  diaettSg.  M-rourv  i^  uat'ful  jp  lii-ad- 
oche  or  mental  di^prcsaJonj  and  iod^rfca  in  aebfimo. 

All  those  drugB,  however,  havt  the  drawoack  th&t  th^iir  uetion 
ifi  followed  by  n  rebonnd  as  soon  hs  they  are  w-' ithdra wn ;  th?  uric 
aiiid  which  tbt^y  clpa^ffT^frt*<!^fWfffnJ^BniH[?ed  out  of  thu 
body,  and  aa  soon  aa  th«  drug  ia  withdrawn,  the  blood  aooa  takca 
up  the  uric  acid  whieh  baa  been  ac<^umulating  during  ita  action. 

The  Ix'st  way  out  of  this  difficulty  sppean*  to  be  to  AltG[m}e 
these  drugs  with  a  course  of  Balicylati>  of  soda,  which  euxumates 
the  uric  acid  and  pteveoia  tne  acpumulafion  TTi^fc  becoming  veiy 
large.  But  i£iafiUv»-4icugB  c^iotinued  witli  a  uiLc-acid-frea  diet  do 
well,  as  we  see  in  tho  caac  of  Bright^s  disease. 

And  ealii'ylateo  are  thomaelvcs  useful  in  lowering  pulso  t^njsioa 
and  clcnnng  the  blood  oJ  uriu  aeid:  but  their  greateet  oflott  in 
thia   direction   tak<*   a.   duy   or    two   to   come   outj    for,   during    the 
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&rat  twc  days  cF  their  nctiou,  vihlla  the  cxrretion  oJ  uric  ai.^id  ia 
vary  large,  th«  imno  U  acaoty  and  the  cftpitlariea  sive  not  so  frra 
a^  they  would  be  under  dragH  of  the  mercury  and  icwlirip  rlass, 
which  clear  the  blood  ol  Liric  acid  la  ^me  extent  within  an  hour 
or   two, 

Snlicjlatra  flte  uQcful  also  in  hcadachpfl  to  fqHovi  the  morphino 
or  m<?roiiry  Xh&t  have  been  used  at  first,  and  remove  the  uric  actd 
rhey  have  retained,  and  in  the  same  way  thev  may  be  ust^fiil  in 
menUjdBpreiwion ;  sod  they  may,  oh  I  have  eaid,  eompletfllj^ 
prevent  fatigue,  apd  will  relieve  it  ttnJ  its  myHlgia  paln^  when 
preaent. 

Salicylate  are  abo  vary  uMfcit  in  flome  nattoe  of  a&thma  and  in 
wfatit  arc  knovD  ab  fffTariBb  cokk.  They  will  often  relieve  dj^spepaiit, 
especialJy_jf_lhflX»-ii'P«Jtt;  and  in  what  I  have  called  irnijjLnf  thn 
mtestineB   theij^  jflscL^  a^m^iir»MB   Htiitd^duK 

Bimilarly  in  anaemia,  thoy  ii.re  of  use,  and  apparently  pus  the 
uric  acid  through  thi^  blood  without  allowing;  it  to  do  much  harm; 
thus  we  ace  ia  lig^  74  that  the  blood  decimal  fell  with  the  high 
uric  ai'id  on  March  23  and  the  previous  day,  but  thu  fall  wa» 
proportionately  small;  and  the  snme  holds  in  paroTysmul  hremo- 
gluhiiiuria  AQ[1  Hayuaud's  dleeaae,  thouglt  iu  the  uttackA  drugn 
helon£;iDg  to  the  mcruury  nnd  iodide  cla^a  may  be  uaed  In  thv 
hnst   place. 

Ta  a  word,  it  might  almost  be  said  thai  iodidesj  chbndo£  and 
hromidan,  with  mercurj  aad  diet,^  will  imre  all  the  diseji£es  iu  the 
firyt  Iqiuteaa  chftpterH  which  are  dtie  to  ^\v&*«  of  nrie  aeid  in  the 
blood,  and  that  aiklicylates  ^o^lywpd  j^jjtsp  i^^  frHf?  ^^  "^* 

In  alburaiauri^onnnght fl  difleaee,  ealJoylatea  when  th«y  In- 
creooe  the  cscretioD  of  nrio  acid  often  make  the  urine  flcantr  and 
the  albumen  appears  to  be  increased;  but  T  have  tiever  been  able 
to  aatifify  myself  by  actual  eatimations  that  there  wa^  in  these 
cfuieA  tJi\n:h  absolute  inoroaae  of  albumnn.  Slill^  in  theae  disejista  I 
generally  prefer  druga  of  the  iodide  class,  and  only  uae  wilicylatwi 
ocaaeionaUy  to  clear  out  accumulated  uratee. 

Of  tho  ufio  of  salieylatcfl  in  rheumatism,  glycosuria  and  diabctea, 
I  need  burdlv  aay  any  more,  and  in  arlhritis  1  bi^lievo  that  they 
have  only  to  be  given  in  proper  caaea  and  conditiona  and  In  aoffi- 
nieut  doaea  to  have  their  powers  fuJly  ap]>reciate>d.  I  am  gl?u)  to 
aob  that  Profeeaor  Ty»on,  of  Pennsylvania,  considers  them  by  far 
the  be**  remi>dicfl  in  thia  dii^eaae  {Th^apeatie  QazrU^^  Novombar  IS, 
181"5),  and  the  caacs  narrated  in  chapter  svi.,  in  which  thoy  fniled. 
will  strve  to  point  out  the  foudilians  in  which  simibr  failure  may 
l>e  cxpftct«l,  and  the  means  of  avoidixjg  it. 


876 


iraic  lens — ohu'tbh  £vii 


/ 


It  in  not  mj  purpoee  to  go  ifiitiutely  iatr>  the  dnig  trctttment  of 
eaoh  condition,  for,  in  bo  fnr  aa  any  of  these  dJHcaaes  ore  duft  t^ 
urio  acid,  tht-  only  real  tro^tmont  is  that  by  diet,  ^hich  is  borb 
preventive  and  turativn,  wliilt  dreg*  tor  the  racst  part  ^except  the 
salicylates]  relieve  only  for  a  time,  and  the  trotible  will  return  M 
HOOD  as  tfiey  are  leit  oS.  and  In  nnt  a  few  rAS(-£  atII  he  worHt 
than  if  they  had   never  been   UBcd. 

Praatically  those  vho  live  on  natural  foods  find  al^o  guard 
against  Qsuesa  by  ocoaaioniil  temporary  faats^  will  never  want  drU|;H 
for  dyspepsia,  nor  i^opotifica  for  inaomniar  nor  tomca  nor  vtioiu- 
lant^  for  debility,  lethargy  or  anipinia, ;  tliey  will  live  uniformly 
busy  and  happy  livis,  and  have  uIho  very  coDsidttrahlp  immunitj 
from  infectious  and  eontagiouA  difieafle.  and  almost  complete  immu- 
nity  from  their  Bchoua  and  deadly  ae^iu^loi- 

If  any  of  the  troubles  in  the  first  fourteen  chapture  are  asao- 
r'iated  with  a  alow  capillary  rofluic  and  eeanty  urine  the  presui9.|K 
tion  is  in  favour  of  an  ereeas  of  uric  acid  in  the  blood,  and  this 
und  the  uKqb  uta>  be  examined ;  but  vt  Lhia  is  impoasiUh!.  the 
temperature  in  the  mouth  and  rectum  may  be  taken  as  a  goidtt 
{Hff.  5).  and  druj^a  may  be  giveiiT  which  would  have  the  r^fTect  of 
clenring  the  blood  of  uric  acid,  and  their  efieeta  on  the  temperature 
observed ;  or^  on  the  other  hand,  o&ffeino  or  uric  acid  in  aome 
other  form  may  if  neccBsary  be  given  to  see  if  it  eventually  make« 
maCters  wor^e.  When  the  diagnosis  has  Ihua  [ttmii  loitUitHl*  Lreat- 
inent  by  diugs  and  diet  may  be  proceeded  with. 

Dyspepaia  may  compUcate  aoy  or  all  of  these  L-ocditiooa.  and 
when  it  ie  severe  may  to  j^ome  extent  prevent  drugs  fr^m  raising; 
the  acidity  and  clearing  the  blood  of  uric  acid. 

It  will  not,  however,  ialfirfere  with  the  dru^  whirh  are  inde- 
peodenti  of  acidity,  ^aoh  as  luercuiy  and  other  metals,  whose  uric 
add  compounds  are  insoluble,  unless  it  prevonta  their  absorption 
from  the  etomat^h  and  inteatineet  and  in  this  oa^e  mercury  ean  be 
administered  in  other  vays. 

In  all  cases,  however,  it  is  necassary  to  reckon  with  dvapeptiia, 
and  if  poiuible  to  cure  it;  it  ifl  partly  a  caude  and  pnrtly  an  effect 
of  the  cjcceas  of  uric  acid  in  the  blood,  and  it  fi^rtunately  hAppeju 
that  the  dist  and  tOAoy  of  the  draga  which  are  useful  for  colUomia 
will  also  relieve  or  core  the  dyspepeia ;  for  instance,  my  eo-c^cd 
biliooa  attacks,  with  the  congestion  of  tbe  liver  and  the  dyspeptta 
which  preceded  a ndj  accompanied  th^m,  have  di^^fippfared  along  with 
my  headaches. 

Dy.^pepata  nUn   must  be  kept  in  mind  both  In  gout  mad  rhva< 
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matism,  and  Id  chronic  rKoutnatism  it  m  often  an  important  factor ; 
it  very  probably  kocpa  up  mora  or  l«3S  constant  excess  of  nrio 
ftcid  in  tho  blood  (bcnoe  its  importimt  oG^ts  in  the  produotion  of 
anemia),  and  then,  owing  to  tormation  of  iicld»r  exposure  tci  coid» 
or  other  canae,  a  rine  of  acidity  TetainB  somfl  of  it  from  time  to 
limi;  in  the  joints,  and  then  this  acta  ns  a  uric  acid  filtei,  con- 
Ettaatlj^  taking  more  from  the  blood  and  increasing  the  joint  irritation, 
Dyapepaia  may  also  be  treated  by  altering  the  meala  in  the  way 
described  with  reference  to  ^g.  74^ 

The  treiatraent  ol  un&mia,  ia,  I  think,  tht  treatment  ol  high 
blood  preasure,  together  with  more  or  lexa  fedema  cf  tha  tnem' 
branes  and  excess  of  cerelro-spiaal  fluid,  which  have  be^n  causetl 
by  the  high  blood  prea&ure ;  the  treatment  of  the  higk  blood  presenrc 
may  be  the  eame  here  aa  in  other  conditiom);  but  it  may  bs  neceB- 
sary  to  do  somnthin^  more  to  remove  the  (pdema,  and  it  Q4?ems 
probablf^  that  v^nceection  nonld  he  the  most  likoly  thing  Co  succeed, 
for  it  would  not  only  complete  the  redaction  of  blood  prcBsure, 
hut  would  probably  oauee  the  blood  to  take  up  available  £uid 
from  atl  directions;  and  we  knov  that  morphine  and  veaeacction 
have  been  found  ufteful  in  thm  and  kindred  conditione.  Unemia 
aho  has  occaFtionp.lly  hern  observed  to  tprmiDflta  in  an  attack  of 
gout,  which  of  course  would  mean  the  pntoticul  clearing  of  uric 
acid  out  of  the  blood  and  relief  of  high  blood  pn^esure  (rsee  paper 
by  the  late  Dr.  Ralfo  in  Transactions  of  the  M^kal  Society  of 
London,  voL  xvi.,  p.  1^U>  ;  and  Lavt^^t,  1833,  vol.  i.,  p.  415;  also 
caae  in  Lancet,   1889,  toL  ii..  p.   1118), 

T  have  mentioned  in  aevora!  places  (pp,  40,  127,  2rit>,  and  2^7) 
dome  pointa  in  the  pathology  of  gravel  and  stone,  and  T  nliall  now 
merely  remark  that  whatever  the  influence  of  other  factora,  an 
oKceBaive  cicrction  of  uric  acid  is  not  very  rarely  the  most  impor- 
tant point  in  their  canaatiou- 

Thus  they  are  met  with  in  old  people  who  have  sufiered  for  youra 
from  gout  tind  other  si^os  of  exeeaa  of  uric  acid  in  theii*  body 
and, blood,  and  are  a  Dutura]  result  of  failing  metabollHrn  in  -lueh 
people.  Thufl  1  have  explained  that  those  who  have  niutih  urate 
in  their  jointa  moy.  fl^  flBCf^'Vi  fttHJ  dJfffYlfi'^"^  f^j'tBiiii  [||p^J^rTfli{|? 
rguB  ttown-  excaatfl-lflc  weaka  fllui  '"inlihfl  r  ninPiin  lit  Urin  nniih 
tUl  the  joints  which  at  pop  time  were  full  of  ujateSj_  show  n^^g 
but  emp§^^Si^^fl^?arnni^  (eee  pp.  2-17,  T08). 

Ab  the  exceoa  of  urio  ackl  from  thii^  source  passes  through  the 
blooii,  it  obstructs  the  oapillarica  and  diminiahea  the  flow  of  water 
From  the   kidney^i   bo   that  wc   get  a  large  exeretioa   of  urates  and 
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vary  little  water  to  carry  it  off,  iLOd  It  ifl  Uttlft  voodcr  tbut  soci« 
of  This  urate  is  ooo&itioDfllLy  deposited  in  the  kidney  or  tho  pasaagfla 
b(-lnw  It;  jlheI  ;ih  T  havt!  nhowa  iu  refcreniib  to  ftg.  <}4.  it  is  the 
iiric  acid  which  coDtrola  the  escroticn  of  water,  and  not  the 
thtf  exor^tioo  of  ndc  frcid. 

NoK  thb^  la  a  v<-'ry  painful  and  t  rouble^oino  oonditiotiT  and  oM 
with  which  it  \s  very  difficult  to  deal  fiatiafactonly ;  thus  it  nuy 
be  difficult  to  «l«p  the  plun  excretion  of  urates,  for  the  patjont  u 
oFii^n  ^o  Fveblii  jiud  bin  jLc.idity  ho  Inw  that  acids  are  Dverpowered ; 
but  mgriinry  and  icKJidea  wIU  acb.  and  these  will  not  ooiy  diminidb 
th?r  e7(oreCioa  o[  urat^ft*  but  will,  at  the  Aame  tiiDO,  iacr^Eise  the 
exoretion  ol  writer.  Soda  and  potash  may  bo  i^ivon,  but  they  will 
not  increase  the  water,  and  will  Jncreaae  probuhly  the  actual  excre- 
tion of  tirlc  at^id- 

The  urates  ii.tq  prribably  doing  no  banc  in  bh?  jointa.  and  nothing 
wili  be  lost  by  liitling  them  st^y  there  a  little  longer,  or  by  0110*- 
mg  them  to  come  out  into  the  blood  and  urine  more  ^adijally,  oo 
that  I  am  inulinei  to  think  th^it  th^^  iodides  iorm  tho  best  line  oj 
treatment  to  adopt,  I  am  here  speaking  merely  of  the  greater 
or  less  Qxcretiion  of  nratiia  from  gouty  joints  and  other  ploees  of 
deposit  in  ttm  body,  sod  not  of  the  trtmtment  of  a  calculus  id 
the  hi'lney  or  bladder  already  formed ;  the  line  oi  treatment  1 
[laggoat  b  intcndfld  to  prevent  their  formation  if  posaible. 

As  regards  mcro  oJcpulHion  of  the  oalcuU  when  formed,  Dr. 
Hermann,  of  Carbbitd,  has  pointed  out  that  large  doses  of  glyeeri&e 
(1—4  oz.  by  weighl^)  are  often  very  useful  (see  Medical  Chfonid*. 
January.  11*00). 

It  tfl  an  obvioua  ooncTusion  from  my  reaBouin^  that  if  a  patient 
auch  as  we  find  thus  enflcring  from  gravel  in  old  age  had  Altered 
hia  diot,  in  the  way  I  am  aaggosting,  twenty  or  thirty  years 
before,  he  would  in  all  probability  never  have  suffered  either  from 
gout  or  from  gravel. 

I  am  Indebted  to  luy  tdend  Captain  Krai?:^t  HobeHv^  LM.,*^..  lor 
tbe  followiDfi  intcrcatinc  oliaervationa  with  icgoid  to  the  effect*  «l 
dtet  on  thu  incidence  of  calculus  in  India. 

Among  the  poorly  nourished,  rice-eating  population  it  ^  rfttt. 
Among  the  wheat'eating,  meat- eating  and  generally  bettet  M 
provinces  it  \fi  freqiient;  jind  in  these  prnvinnea  it  is  specially 
uonimon  amonjj  the  man  and  hoys*  rare  umung  the  woxnoD  anri 
giria  ;  and  this  ta  largely  due  to  diet^  for  the  men  feed  boat  and 
th»i  boya  with  them,  the  women  have  their  U^avin^,  and  the  |:irb 
what  th^-y  can  get ;  the  lait-numed  being  very  iitUo  thought  iA, 
and  badly  fed. 
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It  6vGm\i  to  ui!  that  thiR  Is  fixLr^mf^ly  InL^reMting.f  ur  in  the  mj^at- 
eating  provinuej^  thbir'  m  ruoat  introd  tic  lion  oi  uric  atid.  and.  those 
LT)tri>dLice  moftt  who  are  be*^  fed  (men  and  boya).  and  tbose  intro- 
duc;^  lc?L-'<t  wEio  nrr  Icuzit  fed  (womeu  and  prb) ;  and  thea  the 
warm  tdiniafo  at  India  conduLVH  In  hifh  J^hniif'^f  "'  1^1  blrn^ 
aud  the  rwlflliveiy  rapid  progreiig  thtoug:liitofallthe_jiuc_Jk*id 
intTr^|in»H  ;  atid  it  Will  be  I'xcr^tea  most  quickly  and  com|detely 
in  thuK4?  learil  v^ell  M.  and  retdined  and  a  i^g  Lunula  ted  moat  certainly 
in  thosti  v?hi>arebe^  fed. 

During  the  dLMui^ion  <A  a  paper  whtub  I  read  at  the  Medical 
Sc«iety  in  November,  18%,  and  in  which  I  suppwtod  that  "  the 
■iF^^^ynLi  jiBi-h-airi '^  was  a_jm:th..  indftraurh  oa  all  the  diBoases  referred 
to  it  are  really  due  either  to  the  cxce^sivi'  mtn»d(Jt'tion  of  re*Hiy 
forinei]  uric  atid  or  the  excessive  tx^Tmiimpttoii  fif  albumiuoos  food, 
both  of  which  dietetic  errors  i;an  bf*  corrected,  and  the  diaeaaed 
due  to  thojD  removed,  1  wafi  fisked  by  ilr.  Fieyar,  who  appearwl 
as  a  champion  of  the  '*  diatbe*ia,''  how  it  was  that  many  of  the 
natives  of  India,  wlin  lived  on  exaotly  the  kind  of  fond  I  adviaed, 
yet  suffered  [iever<?ly  from  stone  ?  After  wfiat  I  have  paid  with  regard 
to  the  effects  of  exoesfi  i>t  albvioiinous  fooil  (».^.,  ol  cxccAfl  af  quan- 
tity withoiifc  reference  to  quality),  and  eppetiially  after  ray  rcmnrka 
on  tib^.  74  and  7^-  1  do  not  think  that  the  quoi^ticiD  reqULTes  any 
further  answer;  but  the  discusaion  thus  begun  was  continued  after 
wurdu  in  thp  Rritish  Medtrul  Journril,  and  was  brought  to  a  clone 
with  the  piiblictitiun  of  thq  inirat  intercaling  lettur  of  my  friand, 
OapUln  E.  Robfrta  {BritiA  Mtdk<U  Jottrn^.  1897,  vol.  i.,  p.  fm)^ 
and  in  thi^  diik;uasion  scvotal  facta  of  corieidcrable  interest;  were 
brought  to  the  surface. 

First  of  all  it  became  evident  that  In  spite  of  adverae  eritieiauu 
th<^  abovL>- mentioned  habits  of  the  oativaa  in  feeding  the  men  and 
boys  best  raally  esi^t,  and  no  doubt  account  both  for  some  I'XUa 
introduction  of  uric  acid  as  well  aa  poMtbly  for  some  eiaeaa  in 
ulbumtnatca  in  mules  as  compared  with  ft.-malc«.  That  more  meat 
U  really  eaten  by  tho  natives  of  India  thno  might  be  fiuppos^. 
Uiat  lar^  numb«ri  of  Mohammedans  cat  it  rc^larly,  and  that  the 
lower  cbiBte  of  Hindus  lake  it  whenever  they  ean  pet  it;  and  I 
am  alao  indebted  for  cOTJuborativi'  evideuce  on  tliwte  pointe  to  iny 
friend.  Dr.  Bonus,  and  hin  brother.  General  Bonua,  who  nerved  in 
India  for  many  years  in  varioua  offieial  pOBitioT^H,  bringing  bint 
into  contact  with  thti  nativi^a  in  various  parts  of  the  empire. 

And,  apenking  jienorally.  it  seems  to  be  just  in  lhflB^*  meat-cjitim; 
puriioim   of   the   [>opuIntio:i   that   fitone   Ia   most   common      Ftirther. 
5C 
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Capt&in  Kobcrttf  skovs  in  Ihe  letter  above  mentioned  thut  stone  m 
moat  GOQimon  in  tke  dUtricts  where  whent  i&  ihe  staple  food,  and 
[fiflflt  common  wb*irr  ricp  is  the  most  important  fo^nl,  and  I  may 
mention  that  Parkeii  ^ivea  the  pt^rijeatii^  oi  nlhumJcjitcs  in  rW-tj 
as  5,  while  in  wheat  flour  lie  gives  it  fta  U.  or  more  than  double^ 
aod  it  ia  thus  evident  thjit  the  svheat-oating  population  Jirc  much 
more  likel/  to  get  excess  of  albuminfltee  thjin  the  Hoe-eating  (ace 
Also  remarlis  in  chapter  viii.,  p,  569,  on  "  Cauaation  of  Fatigue 
and   Rheumfl-tlBm  in  Horeea "), 

Further,  it  ia  evident  from  atatifltica  kindly  acnt  me  bv  Captain 
Roberts,  and  which  arc  extracted  from  a  paper  on  "  Veeital  Calculus 
in  India/'  which  he  preaentetl  to  the  Kiret  Indian  Medical  Con- 
gress in  D.*cemb<*!",  Ift94,  that  the  diet  of  the  naiive  soldier  in 
India,  though  containing  no  meat,  does,  nevertheless.  cnnTain  neftrlj 
one  cjuartor  more  albuminates  then  the  diet  of  the  European 
aoldier,  and  also  that  in  some  partfl  where  certain  kinda  of  pulacA 
aro  plentrful  and  aru  freely  oaten,  the  diet  of  the  nativea  contains 
a  ^tlU  larger  excess  of  albumens,  and  will,  as  we  can  now  see^ 
eaii^e  tbe  introthiction  of  ijiiit'e  n  large  amount  oF  iirie  acid  (hee 
fig.  75). 

With  regard  to  aome  of  these  point's  Captain  Robcile  aayb.  in 
thn  letter  ta  tbo  British  Medicai  Journal  nbovo  ri-fctrcd  to  : — **  Out 
of  a  total  of  over  1,1X0  caeea  o£  aal^uluB  operated  on  annually 
in  India,  one-half  are  reported  from  the  Punjab,  in  a  population 
of  20  millionN,  1  million  of  whom  are  reported  by  Hunter  as.  rice 
eaters,  ^7  per  cent-  of  the  arable  urea  being  under  wheat,  barley, 
and  millets.  Next  come  the  North-West  Provincea,  with  lesa  wheat, 
but  still  only  -"i  per  cent,  of  the  cultivable  area  under  rice,  whiob 
is  Siiid  {Hunter)  to  be  eaten  by  4  milUona  out  of  the  M  nuliiiin 
inhiibilants — a  doubtful  point,  to  *nyone  who  knows  the  North- 
Weflt  ProvimsBa — and  from  this  area  from  yOO  to  1,000  stone  CAaes 
are  leported  ammaUy  ;  tbue  three-fourtha  of  the  casoa  are  report«<] 
from  a  wheat-,  barley-,  and  millet-eating  population  of  about  7U 
mitlionfl  (or  fewer), 

'*  On  the  other  hand,  the  ratio  of  calcnlmi  incidoTic^  to  popuUtion 
Ls  toweKt,  and  thr;re  rs  a  hu|^e  eontrnat  between  lowest  and  hi^eet 
— In  B'^ugiil,  Madras,  and  Burmah,  where  rioe  Is  the  most  iniportjint 
lood  staple H  Tlie  coDtraat  Is  s&jn  evein  in  oDc  i>rovincioI  area. 
namely,  Lower  Bengal ;  for  Bf?har^  the  western  part  thereof,  Trhich 
ia  pre- eminently  &  wheat-produoiop  and  wheat-eatiug  oouulry,  fur- 
niabeA  altogetlicr  a  disproportionate  number  of  the  cases  in  the 
lleng&l  atJidAticEi. 
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"  In  cbid  cocincctioa  I  miiat  add  tlint  I  havo  definite  Btatiatlcs 
from  the  PiiQJab  di^pen3ann<,  shoving  that  out  of  a  total  of  1>14^j 
cnfles  1,1^9  wcTii  Hohamrapdanj?,  and  rtT)]y  1217  Hindu.^,  n  ratio  of 
r>  t4)  1.  Thcfl«  C9AVS  were  not  piik^d  out  to  deraoitstrjLtd  a  fore- 
gone concluaion^  but  are  taken  an  r^portiad.  Tt  is  difficult  to 
pxpTain  this  ftpEcUl  proolivit/  of  MahummedADH  unless  the  food 
factor  be  tnkcn  iatu  considerAtion.*' 

I  Ehm  told  also  by  others  that  amoag  the  Hindue  who  abstnin 
from  liBb,  moat  and  oggs,  and  oat  Urffcly  oF  doe  and  Vfij^etubles, 
rlieumatUm  ia  Uke  calcalua,  rare  or  unknown. 

T  am  inolJDpd  to  think  that  in  all  th^eo  dis^AB^s  of  the  natives 
ol  India  the  iutroiJuction  cf  iinc  add  in  pulses  probably  plays  a 
far  Urgor  p.irt  in  causation  than  retuntiou  by  ocida  in  graia  foodsi 
lor  cxerctac  and  climate  botb  stroii|Ely  antfti^QDiAe  tbu  lattsr  while 
they  have  no  effect  on  the  former. 

One  further  fact  of  ioterertt  cama  Gut  m  the  above  corri!Jipon> 
dpuop  rind  disuus^ion.  oanely,  that  ilift  r?trio  of  women  to  men  in 
fltonc  ia  very  clmsG  to  the  ratio  of  women  to  men  in  gout;  fur 
if  thero  it  (idj  truth  in  tbe  patholofry  I  have  been  cndt'avouring 
to  defend,  thia  must  cf  nocesaitv  bo  the  caac,  for  when  thu  urates 
nre  in  the  bcdy  they  may  have  arthfitis,  and  when  the  aame 
iirat^  are  being  dienolved  and  pa.'Vtng  out  of  the  body  they  may 
have  gravel  nr  calculus.  They  are  but  two  atages  of  one  procesB^ 
nnd  tfio  laiio  of  women  to  men  affected  will  almoet  of  necessity 
be  much  the  same  for  each. 

In   Tndia,   owing   to   the  elTecta  of   warmth   on  the  alkaliiJty  of 
t\u*  hkwMJ,  plus  excretion  of  utat^s  is  the  rule,  retention  the  eicep* 
tion,   ri   fort  ahio   mentioned   by   Captuia   RoburtA   in  hiii   paper  on 
'^  Caloulu»"  :    and    there    men    and    boy«    .sufTei    JDO^b    from   aton 
becauBe  they  oat  rami  meat  and  most  albumen. 

In  England,  with  its  oold  climatu,  hich  acidity  of  urine,  and 
low  alkalinity  of  blood,  retention  of  urates  ia  the  rule  and  plua 
excretion  the  eiception^an  pxcejilTon  aMoeiatiKl  mostly  with  the 
di'bility  of  advancing  life;  and  here  muTi  suffer  most  from  go^t 
betauat  they  ent  more  in  quantity  ;  also,  in  my  experience,  more — 
often  mu'.h  more — meat  than  women;  flo  thnt  they  have  both 
excess  of  albumen  and  exc«s^ve  introduction  of  urates. 

And  Sir  A.  Garrod  remarts  ("  Gout  and  Rheumatic  Gout." 
third  nlltion.  p.  212)  that  when,  in  the  degenerate  days  of  the 
Roman  Empire,  women  lived  like  mei),  they  hwiame  ''the  subjects 
of  ftcrjuippd  gout  equally  with  men.'' 

There  soema  to  mo  in  all  thid  juat  nothing  to  D^es^itAto  the 
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coDtJnLied  eEiBteace  ol  th^  "uric  acid  di^thesU,"  thuugh  doublTpM 
m&ay  will  Mtill  r^ff'^rd  it  ffilh  iwme  ii.fT<>i;tlon,  b«tausii  for  quite  » 
large  nurDbeT  of  yeam  it  htm  pUyed  the  part  ol  a  vctv  rebpcoltttilR 
and  ooQvement  clofik  for  considerable  iijnurao**. 

Tin?  publication  oE  tho  abov«  correspondenuc  alflo  brought  me  Ok 
moat  uLtcr[^Btiiig  oontribLition  of  experiences  from  Siir^eon-Major 
T,  Holmeatcd.  formeTly  civil  Aurgeon  at  Hyderabad  Sind,  whbh  be 
litcK  Lindly  ^u'^u  mi>  Wve  to  mt>ntioii.  Tbit?  he  auyti :  *^  Tn  Slnd 
all  Uindua  bal  BrahniLiia  eat  goat  aod  ^b  and  If^utlU.  SUiiie  is 
very  prevali^nt  cvan  in  girla.  1  used  to  attribute  it  to  chill,  for  1 
havo  had  auokling  infants  with  atone  [the  youngest  he  ever  operated 
on  beiDg  IJ  moutbfl  old  J. 

"  In  Sind  and  North  India  in  the  pold  weather  the  night  nnl 
early  morning  n  piercingly  ci>ld  and  miilday  hot^ — little  chiLdnrD 
go  about  nuked;  the  chill,  I  though^  u^jact  tbe  action  of  the 
Kv&r.  Enlarged  Bplooa  very  common  in  Bind,  und  fever  and  pncn- 
monlH  ix\  cold  SG>DBon/' 

Ue  a-Un  M.ya  thnt  fruit  and  vegetablea  &K  deficient  in  the  diet, 
at  luaat  for  a  lar^e  part,  of  the  yeAT  in  a  great  part  of  CeDtml 
Sind,  and  tlmt  hUiongnl  nntive*  a  modiRed  acurvy,  as  shown  by 
the  teeth,  is  common. 

I  think  that  Surgecn-Hajor  Holme3t«d  15  quite  Tight  aboLit  \he 
eflect  of  chill,  which  may  iilEect  iho  a(^tive  tnH>!itholJiim  of  a  child 
vory   powerfully  ;   \a   them  ^^j^^ — -^ * ^   _^.jj— i— *^*— i— fc..„ 

the  acidity  of_tJm_mJne  ;  it  will  probably  duniuiwh  for  flf^tal  houw 
thi>  na  til  ral  morning  e^ciPtion  oji^ttpHi  yf  Y'"fl~™'^******~^*^^ "' 
from  Jav  ^:o  aav  or  tliioueSbut  the  whole  <xM  Beaeon. 

Tlic  uric  acid  thus  held  baoS  vtU  ooma  out  either  at  some 
other  hour  of  the  day  or  at  the  end  of  the  cold  seaeon  with  a 
rush,  ju^t  as  appcara  to  occur  in  this  country  In  Mmvb,  April, 
and  May.  rind  on  to  July,  and  th^  result  may  ofxen  be  in&nl%- 
cient  solution  and  deiioMtion  i^>f  ^cruvnl  or  LTwleulub, 

The  cHect»  of  fcvefa,  pneumonia,  and  enlafgcd  spleen  in  cansing 
incroaaod  retjotion  of  uritoa  in  (he  body  1  havo  rtlrcady  men- 
tioned several  time^;  and  a  de&nicncy  ol  fruit  and  frosh  vegatablea 
And  the  slkfl-li  they  Bupply,  wiL  obviously  h'?lp  the  other  oau^iM 
making  for  retention  or  aocnmuUtioa,  whit-h  in  thie  country,  juat 
ae  in  India,  fumlalies  the  materiul  for  aubaequeDt  gravel  or  utonc 

And  in  other  parts  of  t^e  world  it  h  the  eame,  as  Dr.  T, 
Binclair  Browne,  of  Barbadoea,  writing  under  date  :)Oth  Hftreb, 
1000,  says'  "I  t^'U  people  thai  out  of  our  population  of  200,00"), 
Kbout  14,000  don't  take  meat,  and  a  finer  body  of  labouren  do 
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not  cxht.  A  negro  nil!  work  all  day  in  thv  Run  and  nsver  tire, 
ftad  ther  arc  aplcndidly  developed,  ^-ith  not  a  bit  of  fat  about 
them.  People  hero  {ue.^  whitea  and  Ettrc»peaiie)  eat  meat  three 
limes  a  day.  and  if  they  have  no  appetite  they  lata  cocktails 
before  raaalfl  to  give  them  an  appetita.  Tliey  also  take  uo  axer- 
cisc.  TliH  reflult  ia  that  rhpumaLimn,  gDirt,  dy^pepflia,  liver,  lieart 
aad  kidney  diseane  abound  in  the  better  claaiaeB." 

In  CaLio^  as  I  saw  for  myseli  (JaD-uary^  l^S],  it  is  jaat  tbe 
same  aa  nmon^  tbo  Datives  of  Earlmdoes — no  meat  i^  eateo  and 
rheiimatifam  aod  gout  are  unknown;  and  tboagh  thia  might  be 
to  aome  eTCtfnC  due  to  the  dry  warm  climat**,  t!»ere  ih  also  no 
aotemiu  e.xcFpt  that  due  to  parauiti^  (ancliyloatomum),  an<i  bloail 
deoimala  of  6-7  end  6  are  the  rule,  as  againitt  i  and  5  here.  la 
thia  alao  duo  to  olimate  ?  If  ao,  to  what  is  the  SDYarc  annmia  ffom 
n'hich  Kuropeans  euffer  in  India  duy  ?  Obviously  to  the  meat, 
which  actounta  for  all  the  diseapea  enumerated  by  Dr,  T.  Sinclair 
Browna  In  meat  eaters  of  Rarbadoea.  Our  anemia  is  not  dua  t^^ 
our  climati'  but  to  our  flesli  food,  and  when  we  carry  this  with 
ua  we  are  anaemic  all  the  world  over.  The  aplendid  colour  and 
physique  of  the  Arabs  and  Egyptians  is  not  duo  to  thoir  climate 
but  to  the  absence  of  meat,  and  abaeoce  of  meat  in  thia  alimate 
will  produce  The  same  reauita. 

In  this  country  we  get  some  retention,  that  m,  men  and  boys 
may  aometimea  go  on  introdueiiig  CAcesa  of  urjc  atid  in  their 
food  and  yet  not  passing  o^ccsa  ld  their  urint>;  but  Ihen  aom^:^ 
accident  ooouTs  and  Inya  them  up,  they  got  a  fever,  a  diaeose 
like  splenic  laucoeythunuar  or,  later  in  lif«,  carcinoma,  and  down 
goes  nutrition  and  up  goes  the  alkalinity  of  the  bloo<l,  and 
all  their  urate  iiccuinulatton«  poBA  through  It  in  Huoh  (juaiitlty  aa 
to  c;iuso  more  or  lesa  deposit  in  tlie  urinary  passages,  as  occurred 
in  the  case  mcntioni^d  by  Sir  T.  Lauder  Brunton,  p.  ^G,  or  the 
case  on  p.  I'Jl^  or  the  mif*rnine  caao  on  p.  2*17.  Some  aro  vary 
fond  of  the  idea  of  waahin|j;  out  urio  acid  from  the  body  and  paa- 
sagea  by  drinking  large  (jusntities  of  water,  but  1  cannot  see  any 
^videncic  that  thia  ia  of  miu'b  vahcr.  For  we  aei^  from  fig.  :t  that 
considerable  [juantiticH  of  dutd  taken  in  the  moTning  houra  do  not 
paus  through  tho  kidneys,  but  remain  in  the  blood  till  urio  acid 
comes  b«lo^v  urea  in  the  afternoon,  and  yet  it  is  exactly  in  the 
morning  hours  that  meet  uric  aeid  is  excreted,  and  moat  water 
is  raijuired  to  wash  it  out  of  the  urinary  paaMge«. 

1  think,  thcrefiire,  that  it  is  very  htlle  uae  to  give  large  cjunn- 
titles  of  wat^r,  for  it  geta  througli  the  kJduey  juat  when  it  ia  not 
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VAiLted,  and  it  cannot  get  thnjugli  the  kidney  wb^n  it  is  waiit«di 
i.t..  wlitsu  lurgc  iiaantitiee  of  urates  are  pasalug  itito  tlis  uiiiie. 
Again,  tLc  driD.kJn^  of  much  water  may  iccrcsac  the  f^xcrotioa  of 
unv  acid  hy  causing  dyapopsia,  hydncctiia,  or  both,  and  thua  do 
harm  in  gravel  and  calcutu^T  where  out  &im  aboold  rather  be  \o 
diminiflh  for  n  tin:ie  the  o^ccretion  of  ur[-^  acid,  and  at  the  eame 
time  free  the  escreblciL  of  water,  aa  with  an  iodide. 

Now,  when  an  excuse  of  water  {%.€.,  In  eiccfts  of  normal  thirst 
and  the  requiremcnta  of  the  bicod  and  tiasues)  ia  takcii  it  oftco 
^auacB  very  marked  dyapi^pBia,  posaibly  by  dUutiug  the  digestive 
aecretions,  aad  dyapepHia,  as  we  know,  causea  callsmia  and  a  plus 
excretion  of  uric  acid  in  the  urine;  but  in  grave!  and  calculus 
this  is  a  harmful  and  not  a  helpful  eSeot-  Aad>  apart  from  grard. 
in  other  ccndition;*  of  uciu  acid  di^ieaae,  T  sac  no  reaaon  to  think 
that  wat^r  drlakiDg  in  exccda  \s  of  aay  rtal  ralua  in  treatment. 
for.  aa  wo  have  soco  in  prcvioua  chaptorti,  it  lb  the  uric  a«id  that 
controls  the  e:>:cr«tion  of  water,  and  not  the  water  that  controU 
tJie  excretion  of  uric  acid. 

Apart  from  the  dyspepsia  it  may  produi^e  or  incrc^oBe,  I  dcjubt 
hother  an  n-xtra  pint  of  water  swallowed  Kaa  any  efl«it  a^x  the 
escrotion  of  uric  acid  in  the  hours  which  follow  ita  ingestion :  but 
where  pcoplo  babLtuail7  over-oat,  it  may^be  uaefwU  m  delaull  of 
other  meaflurea,  to  cause ^uEHe^^BpepBia  and  perhaps  fiome  increased 

action  of  the  bowj^^ftf^^^ffffiiff  ""■•  " t1  '^"^  ■'"niirnniTT 

auppuea  before  thex_arfl_jljgfiatgL.Md— *^**''«^g'^  Aa  an  amumng 
patient  aaid  to  me  some  years  ago.  "  What  a  world  it  is,  one  half 
dying  of  too  much  to  cat  and  the  other  of  too  little,'^  and  in  all 
urie  acid  diacaecs  it  is  far  easier  to  prevent  introduction  than, 
having  got  it  in,  to  provide  for  it*  aafe  and  eatiafactory  removaL 
The  eicretion  of  uric  acid  la  controlled  by  its  solubility  in  the 
blood,  and,  ao  far  a^  I  know,  apart  from  dynpapaia,  axDoaaive 
wat«i  drinking  aSecU  tbta  but  httio,  and  though  aa  previously 
pointod  out  vrith  reference  to  the  late  Sir  W.  Roberts'  rcaults  in 
chapter  xv.^  the  more  water  thar«  id  in  the  blood  the  greater 
power  it  will  have  of  di^olving  bi-urate  depoaita^  ettill  if  such  urat^a 
are  in  thia  "^ny  brought  into  the  blooii  in  any  tjuantity  and 
aasume  the  colloid  form^  they  will  obatmct  the  capillaries  of  the 
kidneys  and  allow  only  a  aoanty  esoretion  of  water  to  pau  with 
tike  urates  into  the  urine. 

I  have  thua  come  to  look  upon  water  drinking  for  the  cure  ol 
uric  acid  diseases  as  practically  useless ;  but  iw^||  l>ipl>  h]""^^ 
pressure  eassFi   it   is   not   only  usele&s   but  positivi^ly  banuful.      For 
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obvloufilj  the   more   Huiil   tlwje   w   in   thp   body  tlie  higher  will  be 
the  blood  prr^euro,  other  thinga  c^jual. 

But  hcddache,  epilepsy,  meatal  depresaioD,  vertigo,  unemiii, 
dropfiyi  eoUznpak  aru  oil  made  wcrac  hy  rise  of  blood  preaaiire, 
i^.,  hy  increaae  of  fluid ;  hence  the  importance  of  withholding 
fluid  ^  mach  as  possible  in  such  conditions  und  of  giving  a  diet 
as  dry  as  posfiiblti  of  bread  atuffs  and  fruit,  ftod  no  fluid  unlens 
there  ie  decided  thirst.  To  give  fluid  in  such  i^aaea  »ith  the  idea 
of  eliuiinatiDg  the  poison  is  not  only  useleas,  but  absolutely  unphysio- 
logical  to  thfl  ojctoat  of  being  ailly- 

The  effects  of  exeTcUe  on  QUtritior^.  metabolism,  and  the  excre- 
tion of  urejL  und  uric  auid  1  have  already  gone  into  at  great 
length  in  chaptt-r  viii-,  and  from  ttie  fact  that  it  stimulates  and 
increo^ea  mctabolum .  and  improvee  the  circulation  through  almoAl 
ull  the  organs  and  tisaue^n  it  i&  cany  to  understand  thut  regular 
e^ercUa.  short  of  latijiue,  should  be  cgtrem^ly  uaaful  in  many  of 
th(^  disease  proot>aaefl  of  which  I  Lave  been  Epealdng.  Thus  in 
high  blood  prc^'^urti  and  headache  it  fivea  t\xc  capiElarieA  and  relievea 
the  Intracranial  pressure;  in  mental  depression  Professor  Lange 
has  ep^cially  pointed  out  Its  viilue ;  then  want  cf  regular  exercise 
til  one  of  the  moat  conimou  cauecJ*  of  dyspepaia,  with  all  its  train 
of  boddy  and  mental  ilb.  Again,  in  albuminuna  and  glycosuria 
ao  muah  te^ulnr  exercise  as  wtll  keep  up  the  nutrition  of  the  akin» 
tha  rauflclea,  and  the  iinportnnt  glacldS,  I^  often  one  of  ttie  oaieE 
points  in  treatment.  In  gout  alfio.  as  we  hare  seen,  regular  exer- 
obe  will  prevent  attacka. 

In  onany  cases,  then,  I  coasider  such  regular  cxcrciao  as  BSiUMM^-- 
onltLJP  iMflaiM^Jft^et,  and  the  two  can  often  be  employed 
together  with  advantage.  Where  the  aurrounditigs  or  the  condition 
of  the  patient  prevent  satisfactory  exercise,  masnage,  which  is,  in 
many  respects^  equivalent  to  exercise,  may  take  its  placc^  and 
eapeuJally  where  nutrition  is  low.  it  is  often  an  important  help  at 
the  oomtncnccment  of  treatment,  Then,  again,  masaage  ia  extremely 
useful,  as  has  been  so  ably  demo  astral  ed  by  the  late  Dr.  A, 
Symou^j  Kcelei3,*  in  improving  the  circulation  and  nutrition  in  jobta 
voA  other  atructures  which  have  been  damaged  hy  urates,  or  have 
had  theif  nutrition  senou*Iy  affected  by  ihe  cirtuUtory  chaugea 
which,  tlieae  eubatancea  pioduce,  tkua  oompleting  the  cure  of  which 


■  Brittsh   Mtdicai  Joumoi,   IHHS,  vaX.    ii.  \    thid.,    LSBl,  vol.  L,   p.    1075: 
<'5oJatic&,"  Uai^iiiiMiJi  &nA  Oo,,  l^S;  Lanttf,  1H93,  TOl  ii.,  p.  924  ;  and  "Thn 
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the  remoTiil  of  th«  unite>4  in  only  tbc  iirst  ptep^  fnr  obviovslj  ibf 

reicoval   of   urutca,   v,\i\\e  perhapa    prerenting    fxtrtlicr   Btnictural  £Jf 
autritionai   changi-.   will   not    re*lore   the    tbauw    to    theit     orij^nAl 
healthy  condition.     It  m  importciDt,   however,   to   beni   in    mindr   u 
«agf^ated    in    previous    chapters,    thut    ma^aape,    by     hooding    liu 
injured   fibrous  tlBNUf>s  with   fresh  blood   and  ft^h  aud    more    alic^ 
line  senjin,  may  rcftlly  h^-lp  ronwiderubly  vfiT.h  rhe  rcmuval   ul  ura» 
from  tlie  tiafliies  and  the  fluspension  of  the  chronic  irrit«tioD,  fibrow 
4nd  stiffening  which   their  presence  prodtic^a  and  perpctuAte^  .   aod 
thifi    may    ^pply    equallv.    whtthi*r   the    original    injury    of    fibrtma 
ti&9UPG  WAS  uratic  or  traiitnatic  or  a«  00  ofl«n  happens,  a   tnucturr 
of  both.     And  trhis  coDBtflnt  presence  oi  irrituting  urates  may  really 
«i:coLiDt  for  inixch   of   rht  tibwrved  differfiico   in   the  rate  of   repnir 
of    wouudfl   and    injuries   between   thoae    who   cat   meat   and    ihoiM^ 
vrho  live  on  an  almoet  entirely  uric -acid -free  diet,  the  oilier   most 
important   factor   brin^   an   improved   ciretdation   in  the   absence   d 
coll^mia.     On  the  '>ther  handj  it  is  ilIgo  true  ihiit  exi^reise   will  dc 
flittle  or  nothing  for  the  relief  of  uric  acid  diseaaea  m  lon^  sa  diei 
19  li^ft  unAltereil  and  uric  ncid  in  being  uoctinually   introdut^ed   into 
,  the  blood  in  exceM, 

Looking  to  all  the^e  facts  it  is  moat  difficult  to  avoid  tho  con- 
clusion that  all  aiiffcr(^rB  from  the  diaensca  treated  of  in  this 
volume  one  their  sorrow,  stifferinp,  and  early  death  to  notliing  in 
this  world  but  their  own  folly.  Hence  I  often  say  that  whatever 
onp  may  think  of  a  meat  enter^s  humanity  and  morality  it  n 
imposHible  lo  question  Ida  botui  fidts,  for  he  ia  ho  obviously  ready  lo 
die  lor  the  cauae.  Certainly  the  meat  eater  has  no  right  to  blanii- 
Nature  cither  as  to  the  origin  of  ihc  troubles  or  their  inheritanoa; 
in  human  nature,  just  a»  elH^where  in  the  Cosmos,  the  puniahm^nt 
follows  the  broken  law^  and  comparative  iiQatomy  should  ion^  apt 
have  warned  him  of  hh  ^rror  in  diet  (see  "  Diet  and  Food."  Ed.  iv,, 
figs  0  and  T). 

That  it  ia  eaaily  poasible  to  sustain  life  on  the  producta  of  ihc 
vegi^tftble  kingdom  nccdfl  no  demonstration  for  phyaioloi^iata,  eve© 
if  a  nriajority  of  the  human  race  were  not  constantly  engaged  id 
demonstrating  it;  ftl)d  my  researches  show  not  only  that  it  is 
possible,  but  that  it  is  infioitely  preferable  in  every  way,  and 
prcHliifpEi  74Ljperi(>r  jKiwers  both  of  mind  and  body,  aa  the  Tosulf  iif 
improved  i^iri^ulation  in  muselea  and  nerve  centres. 

But  >vith  repnrd  to  many  of  the  vegetable  fccdtniR  races  niyn- 
tioned  we  con  now  aec  tlmt  they  would  have  had  a  miiuh  bett^tr 
record  than  tbt^y  bnve,  if  thoy  bad  known  more  nbcut  the  poiaons 
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JD    vGQ^tabb    fooda  -    ^nd    I    have   no    doubt    that    the   futura    will 
(iecnoniitrate  this  fact  W  their  ^ceat  ftdvanta^!*. 

They  would  ulso  no  doubt  have  done  better  if  thry  hnd  aol 
huffercil  more  or  lean  coflsUnllj  from  iasuUiou'iit  _fopd  (aee  facts 
previously  mentioned). 

Hcnoe  it  ia  cftpj-  for  well-fed  Eufopeana  to  Brwer  nt  the  -^oiail 
naiivt^s  of  8onie  parts  of  Indiii  :  but  pr^verit  famine  and  conHitions 
horderiop  upJii  it,  :itii1  lb"'  record  might  be  very  diHerent.  And 
aa  I  hnve  Ehotvn  in  chitpier  viii.,  tbe  smwU  nndvp"  of  India  not 
very  rarvly   beat  Euiupaiuitt  both   in  aLieu^h  Aud  rndumtici.'. 

Lastly,  tJbcTe  ia  tbe  extraordLDAry  and  almoitt  inexplicable  foot 
that  most  of  tbc  advantages  c»f  a  di&t  from  the  vegetable  kiugdom 
have  be^n  pointed  out  by  one  man  after  another  for  well  on  to 
thiee  thousaod  yeara,  and  tbeir  words  have  apparently  fallen  on 
the  almost  absolutely  deaf  ears  of  the  meat  eaters;  from  ivhirh 
v:o  mjiy  peibapB  couolude  tbab  tlie  ingealion  of  Ibe:^  pou»oms  bliuda 
the  eyea  of  its  cooButners  to  knowledge  and  wisdom,  and  prev^nt-a 
them  from  realising  Ibat  they  and  their  fellowa  are  confltantlT  fluffer- 
ing  many  and  terrible  thinpt  for   no  reason. 

Jt  ie  true,  however,  that  thia  knowledge  of  the  ancients  was 
very  imperfwrt,  so  that  in  running  fiom  one  dflnj((?r  they  muat 
bare  often  fallen  into  another.  Hence,  such  Hucee;^  uis  can  now 
be  attained,  is  tu  a  corresponding  degiee  an  exact  meaf^ure  of 
knowledfje,  but  there  ia  Btill  plenty  tc  da  in  improving  both  know- 
ledge and  poiver. 

I  should  nrlvise  thoae  who  would  bke  to  know  wlmi  diet  may 
do  m  the  mMter  of  health,  utrenffth  and  power  of  i^ndurani'e.  both 
of  body  and  lulud,  to  read  Mr.  MUta*  book  ''  MudcEt^.  Brain  and 
Diet,"  previously  referred  to. 

It^iB  practioally  a  lecord  of  the  effeota  of  my  diet  by  a  patient  ; 
and  this  diet  Bhows  that  whereaa  he  was  diueased,  he  in  now  well, 
and  that  lie  has  improved  quite  ^)  per  oeat.  in  activity  And 
endurance   ^oth  of  mind  and  body. 

Hia  experience  is  n  parallel  of  my  own,  but  it  ia  much  more 
valuable  because,  being  well  known  in  tbe  athletic  world,  bis 
powers  havo  always  been  on  reoortl.  and  he  baa  won  chanipionflhjpa 
in  America  bb  well  aa  in  England. 

There  can  then  bo  no  doubt  about  hia  imppovement.  and  that, 
as  he  himself  pointj^  out.  at  an  age  when  improvement  in  gamaii 
is  m>b  geruei^Uy  met  with. 

Among  points  of  apec(al  interest  In  his  record,  I  note  tbc  im- 
portance he  attaches  to  the  desire  for  »timiilaata  AB  a  sign  of  bad 
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Lealtli.  Thus  Li*  Ad.ya  (previous  relereuce,  p.  30).  ^^  I  n&n  po8i> 
tively  naticxi  iktii  I  coMider  my  hcftltli  to  L«  not  AC  good  4u  it 
sbould  be,  if  1  can  cvc^n  be  induced  to  take  atimulftot^  &t   all.'* 

Now  thlB  16  moBt  certainly  true,  and  thero  is  notkuig  that  1 
know  of  tb«t  would  induce  me  to  take  a  glasa  of  win«,  becau«« 
its  effect  would  be  anytbing  but  pleasant,  £,nd  it  wnuld  promplli' 
render  tut*,  dull,  tiicnjHe,  irriLable  uml  unt^oinfortiible. 

Aud  tbit»  baa.  I  think,  a  simple  pbyalc&l  cxplanauon,  for  owiog 
to  my  Injit  and  vcgetuble  diet  tbe  aLkalinity  of  my  blood  ia  bight 
and  in  tbat  blood  I  ha-yo  only  a  bttle  uric  a^Ld,  o.nd  tbnt  in  good 
solution  witb  abundant  Alkali^  eo  that  my  oapilkr)-  re3ux  is  quick 
and  my  blood  pressure  low. 

But  tbrow  u  little  ncid  intu  my  uu<>ulatioa  (and  that  ia  the 
efEect  of  a  gla^  of  wine),  and  the  fllkflliriitjjfd  my  bltn^l  ia  r^uced. 
the  flolubibty  ol  that  uric  acid  becomes  Lesa  complete,  it  movfi»  iu 
the  direction  of  tlic  oolk-mic  point  and  totids-te-tFtbc^uig  of  capiJ- 
lariee  ;  hence  my  capillary  reflux  slows  and  my  blood  preasur^ 
rises  with  the  usual  mental  resulle  of  irritability  and  deprosaion. 

Wine  a\so  in  those  not  accustomed  to  it  tends  lo  irritaT*"  the 
fctoraach  and  uiteet  digeation,  auting  like  the  brandy  in  iig.  C7. 
aad  causing  irritiibility  and  depreaaion  in  place  of  Etlmulatioa, 

We  aee,  then,  that  uric -acid- free  diet  not  only  removca  the  dcaire 
lor  stimulants,  it  bringa  about  a  condition  in  which  acid  atimu< 
lanta  actually  do  harm  and  produce  irritability  and  depression  I 
not  only  do  not  crave  for  a  atimulant,  but  I  hat«  it  because  it 
makeA  me  miserable. 

Ae  a  reault  of  this  experieoce,  1  now  rarely  trouble  U>  cut  ofi 
stlmulanta  in  altering  diet,  aa  I  know  that  most  people  who  Live 
a^  I  do  for  twelve  to  eighteen  montHfi,  will  alao  learn  to  b&te  *nd 
avoid  them. 

Then  on  p,  48  Mr,  Miles  says^ "  the  better  the  *  condition '  I  aio 
in,  and  the  better  my  games  &nd  work  aro.  the  more  I  feel  ermn 
of  diet,*' 

This  also  is  exactly  my  own  exporicnoei  and  the  cnuae  ia«  I 
think,  very  simple ;  for  we  have  seen  above  that  utio  acid  intef* 
ferea  with  ite  own  solubility  in  the  blood,  and  that  nri^  acid  i> 
itself  a  stimulant,  for  ita  tiret  effect  is  to  cUar  the  blood  of  iirio 
acid- 

Now  it  followa  from  tliis  that  the  leea  the  uric  acid  in  ths 
blood  the  uioie  solvent  power  will  the  blood  have  fot  Ireah  one 
ueid,  iLud  the  more  quickly  will  any  uric  acid  that  19  awolloned 
pEi^tt  into  the  blood,  oombme  with  alkali  and  produce  coLlicmia. 
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Hence  those  who  have  gul  tifiarly  free  from  any  daily  iiitrdduu- 
tJon  ol  uric  acid  ace  miicli  mot^  quickly  afEecCed  hy  auy  chance 
erroT  in  diet  caufiing  itf^n\v  introduction,  than  those  vrho  are  coit- 
atttivtly  iotroduoing  a  little  every  day. 

Aad  it  ia  only  those  who,  like  myaolf,  ftre  nearly  free  from 
introduced  uric  acid,  and  ha^e  plenty  of  alkali  available  in  tht 
hlootln  who  can  test  with  any  accuracy  the  quantity  of  uric  ii<:id 
or  xanthine  in  any  Hubatanire,  a^  1  huve  dunc^  in  man}'  of  tlie 
figures  ID  previous  pafies. 

JUr.  Allies,  it  will  be  noted,  includes  pnlscB  in  his  food  Lii^t,  and 
after  what  1  hstva  recorded  of  these  in  fig,  75  it  may  be  u  matter 
of  aurprifie  to  aome  that  lie  attaiDed  to  eueh  good  results  while 
taking  them. 

But  a  reading  qI  Iua  hook  showB,  1  think,  that,  Uke  myfif'II  up 
to  the  period  of  which  1  have  (^ivon  rpcords  above  in  reference 
to  tig.  To,  Mr.  Miks  did  not  eat  pulfiea  tegukrly  or  in  any  ti^rge 
quantity ;  and  at  worst  a  little  pulse  once  a  day  is  a  great 
improvement  on  meat,  iish^  fowl,  game,  eggs,  tea,  coffee  and 
alcohol. 

Mr.  Miles'  result  was  a  very  great  improvement  in  every  direc- 
tion, but  he  has  not  aHatncd,  and  indeed  has  aot  attempted  to 
attain,  to  the  greatest  possible  freedom  Jrom  uriu  acid,  and  tlie 
best  poH3ible  results  of  *ueh  freedom. 

With  mueh  of  what  he  saya  as  to  the  iuiliience  of  diet  on 
mental  aud  moral  couditionA  1  moat  alrougly  agree,  and  I  liavu 
quoted  the  parallel  opinion  of  othera  m  previous  pagee.  and  ae  I 
have  pointed  out  in  "Diet  and  Food/'  life,  as  a  whole^  aseumca 
a  totally  different  aspect   For  those  free  from  cothemia. 

OiLiL  diat  of  ffesh  and  stimulants  man  becomes  ever  more  and 
more  aeiriah,  tiU  htf  i&  ahsoluttdy  inline;  ou  a  Kiruple  diet  he 
becomea  ever  more  simple,  more  natural,  hardworking  and  unBcUiah- 

ft  would  now  be  ea»y  to  add  a  considerable  liat  of  athletes 
who  ate  conatantly  making  records  on  diets  such  aa  those  1 
advocate^  but  as  I  have  gone  into  this  t^ubjeet  at  some  length 
in  speaking  of  training  in  ''  Diet  and  Food*'  (fourth  edition,  p.  ^4), 
[  shall  not  take  up  &pace  hy  repeating  it;  here.  Tt  is  now  possible 
Ut  say  in  a  moment  wbiuU  athlete  of  any  group  i^  likely  to  win, 
for  obviously  that  man  will  win  who  has  loaat  uilo  acid  in  hla 
bluodt  the  most  normal  eaplUary  ciToulation,  and  hence  the  least 
ftletion  in  hla  machmery. 

A  most  interesting  record  of  the  eJCperienees  of  herself  and 
othera    with    the    uric- acid -free    diet    has    now   haon   given    by    the 


89S 


UBIC  ACID — OHAPTEB  XVII 


writer   of   the   well    known    '*  Pot-pourri    from   a   Surrty    linrdcn "' 
b    her  "A    Thifd    Pot-poam," •    Mre,   C»    W.    EaUe    apeakA    oi 

bravely  and  tolU  a.U  whom  it  muy  concern  what  &he  thinks  on 
suliiraif  i:if  dipt.  In  my  opinion  it  do*^B  indeed  concern  n  very 
Dumber  of  people,  and  Pti*c4,  April  I,  h>03,  W  been  laughiJ 
about  her  advoranj^  of  "  vojietarianiam "  ;  but  whal.  mattera  a  frw' 
wrong  names  and  a  littlo  UugUtL-r  ?  //  once  people  begin  to  iJunk 
nbotit  it,  truth  id  aure  to  win>  und  reform  will  follow.  The  mfttter 
is  now  &o  veiy  simple  that  anyone  cim  hoc  it,  and  a  singLr^  gl&no^ 
St  the  capillary  cireulaHon  will  t^ll  who  i^  a  meat-oater,  nnd  who 
la  not. 

The  quantity  of  urtu  ai;id  in  ibu  urine  can  be  made  anything' 
we  like  from  10  to  CIO  or  more  grains  a  day  simply  by  swAllowinjt 
or  rcfrninin^  from  awalLowing  it,  and  tho  capillary  rntiux  Eiod  blooil 
granules  can  be  made  to  move  in  any  direction  in  proportion  to 
the  'quantity  ing^-'tl^.  Wben  all  tbeise  pointx  have  been  realf^d 
and  by  une  have  become  common  knowlodget  it  will  be  soen  how 
m.any  Dames  and  theories  of  uauaation  have  been  waited  over  wb4t 
are  after  ail  not  diaeaaea,  but  mere  results  of  food  poiBoning,  it 
not  having  been  poaaible  to  att  till  now  that  one  single  poioon, 
accounted  for  them  all.  It  will  i^ko  be  seen  that  if  man  had  kept 
to  the  foods  which  Nature  obvioualy  intended  for  him  this  poison 
would  have  been  avoided ;  and  all  so-called  disease  du*  to  ujie 
acid  can  bf  curt^d  or  prevented  by  simply  omitting  to  swallow  it. 
in  9e«h  food  whioh  is  unnatural,  and  in  tea  a  poisonous  ettmolAnt; 
and  the  result  can  now  be  gauged  and  tented  with  that  simple 
implement  which  was  made  before  kniv^  and  forks,  the  point  of 
the  ^g^T^ 
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Tt  is  not  my  intention  to  devote  space  to  a  general  coTuidera- 
tion  of  instrumeDts  and  metbodsi  1  whall  merely'  statf*  flhonlv 
those  1  have  uaed,  with  a  few  remaikfi  as  to  what  1  think  about  thftm. 

Addiiif  of  the  urine  can  be  estiioated  with  a  graduated  aolutian 
of  Boda,  of  which  I  cc.  ^  6"-3  milligrammea  of  cryat^liiacd  osaLt 
acid,  and  a  solution  of  phenol- phthaltiin^  which  gives  a  pink  colour 
in  n-Lkaline  solntiona. 

ffOfw*.— 10  eu.  of  urine  are  pkced  in  a  small  china  saucer,  and 
a  drop  or  two  of  the  phenol- phthalc in  solution  added.  The  aoda 
solution  is  then  run  in  Erom  a  graduated  pipette  till  a  slight  pink 
tinge  ia  permanent.  Tlie  amount  of  eoda  solution  u&od  ia  then 
read  off.  and  multiplietl  bj-  the  number  of  10  ce.  in  twent^-four 
honre'  urine,  and  thi«  worked  out  gives  the  total  addity  of  the 
twenty-four  hours  in  grammes  or  graina  of  oxalic  acid,  and  thlii  i» 
the  way  it  ia  recorded  in  my  earvea. 

Ure^. — For  this  I  liavc  used  the  apparatus  of  Dupre,  which 
can  bo  obtained  from  Messrs.  GrLttin  and  8oas,  SardLnia  Street, 
W.C.  Its  oa^ential  point  la  that  the  inner  tube  which  coUect^t  the 
gas  has  nwo  openings  at  itj*  upper  end,  one  communieating  by  a 
rubber  tuba  with  the  reaction  bottle,  and  another  ending  In  a  hhort. 
rubber  tube,  which  can  be  clamped  just  before  u^ing,  when  all  thi- 
levels  have  been  adjueted. 

The  oiicmi«als  required  are  u  saturated  solution  of  eauatic  aoda 
and  Bome  bromine^  which  oan  be  obtained  in  RlaBA  tubes  contain- 
ing the  exact  jimount  used  ('2'?  co.). 

pTocf^as. — Measure  22%  ee.  of  Uie  boda  Jtolution.  and  plaoe  li  in 
the  reaction  bottle.  Drop  in  a  bromine  tube  bo  that  it  breaks  on 
coming  in  contact  with  the  bottom  of  the  bottle;  tvmovr'  tlir 
broken  gltuia,  and  mix  the  chemicala  by  ahaking  round  and  round, 
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The  TVBult  is  A  pale  yellow  ■olutioD,  which  h  now  ready  for  UM. 
though  if  it  IB  at  all  warm  it  should  firat  he  allonred  to  coot 

Mpaaiue  0  to.  of  urine  into  a  flmcU  tube  about  two  inchee  long. 
supplied   with   the  reaotioa  bottle  ;  pJnce   it  gentlj   witli   a   pair   of 
foroBpe  inaido  that  bottle;  adju^  the  cork  i&  the  bottle*  and  lowar 
thp  icnei:  aoll^ting  tube  till  the  water  stands  at  ike   line   marked 
0  ;  Iftatly,  clamp  the  npper  tube  of  the  collecting  tube.     Now  taW 
up  the  reftotion  bottle,  and  incline  it  to  one  aide  so  that  the  urin« 
in  the  little  tube  and  the  hypobromit«  Bolutioa  mix.   and   oontinne 
to  move  the  bottle  from  aide  to  side  for  a  minute  or  two  till   they 
arc  thoroughly  mixed  and  the  resulting  offorvoacouoe  it)  ovcrp     Place 
the  reaction  bottle  on  the  table,  and  allow  tive  minutes  or  ao  for  it 
to  cool,  then  taihk  the   inner   tube  so  tbtit  tbe  vaxtet  stands  at  thp 
name  Wei   both  outside   and   in,   and  read   off  Iho   ADiount  of   gas 
on  the  graduations  of  the  inner  tube,  which   ja  ao  arranged  that  it 
gives,   not  the   quantity   of  pna,   but   the   porcontago  of  urea   which 
liRn  been  calculated  from  it.     Say  that  tbe  percenta^  on  the  tube 
IB   rO;  this  must  be   corrected   for  temperature  and  pressure,   and 
the   method   of  doing   this   can   he   fournl    rn   any   general   work   on 
physics. 

It  h  impoTtant  to  e^cc  that  tho  bung  or  cork  sad  tbe  tubes  lit 
well,  and  continue  in  good  ordcE^  this  can  easily  be  tcstn)  by 
raifling  the  inner  tube  and  clamping  it«  opening  when  it  is  full  of 
air  ;  it  can  then  be  lowered  into  the  water,  and  if  the  fluid  risw 
into  it,  gradually  rcpLLcing  tbe  nir,  there  t9  a  leak,  which  muit  ht 
found  and  repaired. 

Uric  At:id.—Thc  proccM  originally  described  by  ProfeMor  Hay' 
oraft  in  tbe  Briiiih  Medicol  Journal,  1885,  vol.  ii.,  p.   UOO* 

Apparafus-^-X  water  or  mercury  suction  pump  to  be  obtftinwJ 
from  Griffin  or  other  instrument  malterB. 

A  flaak  iitted  wit^h  a  rubber  bung  perforated  in  two  places,  A 
small  funnel  is  Attvd  into  one  of  theee  perforations^  and  an  elbow 
tube  into  the  other. 

The  elbow  tube  communicatee,  by  uieans  of  a  rubber  tube,  with 
1hr>  suotion  pump,  and  the  funnel  is  half  liJIed  with  broken  gUea, 
the  Burfaee  of  which  is  tthaken  level,  and  then   a  pulp  of  anbesto^. 


i 


'  Note, — This  proeeoH  will  be  found  givf>n  in  H'>ppa-Sr>ytflr'3  "  Handbueli 
dn  Oheanfuhm  Aoalyw,"  p,  3J}3,  Bf^rlEo,  1S93 ;  HammnrBteu'd  "Lahrb,  d»T 
^r^olog.  Oham,,"  3od  edJUioD,  WiufibaJnu.  1S91 ;  Ki'iilinutr  a»d  Vueal's 
"  Ai)&1yHa  d«  Hami,'^  lAdtctdJtiuii;  Sullon's  "  Volumotrio  AmklTseB*'  .  SbeiidiQ 
Loa'o  warlc  *'Tbo  OWmta^]  Uruie  of  tho  Aniiii&]  Body^';  and  olhat  tcxi-bovkA 
n\  pbyftiology. 
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slaken  np  with  war.ftT,  ia  poiireil  on  io  it,  iind  tlje  water  allowed 
to  run  tlirougli  while  the  fiuctiDD  pump  ifl  worked,  till  a  umfurro 
felt  of  flBbeatoa  -f  inch  thick  has  collected  on  top  of  the  broken 
glflsa;  thiB  ifl  further  washed  by  paflsinff  dJstdled  watrr  through  it 
till  tho  waahinj^  are  cleat  of  tibrc,  and  tliea  the  filter  with  suction 
purap  attached  is  ready  for  use. 

The  other  thin^  required  aro  spveial  glai*a  flasks  of  liK) — 200wl 
CJLpacity,  B  10  cc.  and  a  oO  cc.  meoaEirtr  gUutfi.  nnd  several  pipettes 
f^raduated  to  J  cc- 

The  ioliowing  chcmicalB  are  neceeeary  :• — 
BicaTbooatn  o£  soda. 
Strong  ammonia  sp,  gr.  "880, 
Aramoniatwi  j^ilver  nitrate  aclutioo, 
Special  dilute   iiltiic  acid. 
Ferric  alum,   a  saturated  solution. 
Centinormal  amnaonic  thiocyanato  solution. 
Strong  solution  of  cotnmon  salt  (NaCI). 
Bottle  of  distilled  water. 
.411   being  ready,  n   sitinplt"   of  25   cc.   of   the   twenty-four   hours' 
urine  should  ha  measured  out  and  plai;vd  in  a  glass  ilask. 

Before  doing  thi*  I  always  note  the  oobur,  clearneae,  specific 
gravity,  and  the  acidity  {as  above)  Irom  the  ^hole  bulk.  If.  thero 
is  a.  turbidity  or  a  deposit  of  uratea,  and  if,  as  is  generally  the 
oane  in  these  tircunistAnp(*H  there  is  a  high  sp.  gr,  j'.^.,  abovo  lOSiJ, 
I  gpnerally  add  Ui  the  whole  bulk  an  equal  volume  oi  WJirrn  water 
which,  aa  a  rule,  cleAib  it  completely. 

If  in  addition  there  is  a  deposit  of  red  pepper  cryst-ala  at  the 
bottom  of  tho  ooHecting  glasa  (and  it  ia  well  to  have  a  JJ<XX1  co. 
glASfi  jar  graduated  to  50  cc^  and  fitted  with  a  bung  for  oollcoting 
the  twenty-four  hours'  urine),  1  generally  warm  the  whole  bulk  of 
the  urine,  lulding  so  mi?  bitA  of  solid  cAuettic  pouish  (tluj  aeidity 
having  been  previoualy  catimated)  and  shaking  till  it  is  clear  that 
all  the  uric  acid  has  passed  into  oolution. 

A  ^5  CO-  sampb  is  then  taken,  and  it  muHt  be  cocW  by  plooiug 
the  daak  in  cold  water  before  proceeding. 

To  thin  add  bicarbonate  of  soda  (Haycraft  says  15  grs,,  Hemnn 
says  30),  about  3<t  grs..  or  a  tride  more,  tlit-n  2  ur  -}  ac.  of  the 
stTQug  ammonia,  and  about  2  oo.  of  the  animonlatiMl  silver  nitrate 
solution*     This  laat  brio^   down   a   gelatinous   precipitate  of  utato 


'  Thnne  chfmiC'ah.  with  dirr^ctlnn^   (ot   {carrying  mil   tho   prooau,  oaa  ba 
cbtumod  from  Messra-  Savory  and  ^luoro,  H3.  New  Bond  Stroot*  W. 
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of  »ilTf*r,  and  if  tLv^re  ia  much  of  it  ihe  Fluid  Ib  quite    tluf^k,  uH 
rapitily  cntTtPA  to  ivAt  aftvr  aliAlcing  round  tUf?  liiLek, 

If  tL^  pntjent  is  Ukin^  an  iodide  it  v'llY  he  neceasAiy  to  uld 
far  murv  of  tlie  oilT^r  aolutioi^  Miaa  the  "2  cc,  mentiioiitfd,  but  1 
will  rrium  to  this  point  Hr^ia. 

Wc  hftvo  now  a  prpcipitnto  of  urate  oi  silvi^r,  togothcr  with 
eilrtf  Dot  oombiiicd  vdth  uno  Qcid  in  aa  iLlkkline  aolutioa;  ibt 
n^xt  pntcesa  is  to  sepiiiMte  thff  ailvcr  combtntHl  with  oric  acuj  Iroifi 
that  not  rombtiLi^  witti   it, 

Th«  bquid  contjimtixg  the  precipitate  la  aom'  throvnt  on  tLe  filEer. 
and  tho  Buciioa  pump  put  in  action;  tho  gL^Utinous  tirat?  of  silrrr 
rem^ios  oa  tbe  [ilt«f«  tho  fiuid  parses  tbrou^b.  and.  tike  umti?  on 
the  ditor  U  <va«h«d  with  distlllMl  w&t«F  till  th«  fluid  p«9ung  co&- 
tain»  no  trucp  of  silver. 

The  be&t  way  to  aMJcttain  thla  ta  to  trike  two  teat  tub«ft>  Aod 
in  one  of  them  place  1^2  cc-  of  aalt  solutioti.  And  thea  pour  mU> 
bcth  tt^t  lubcji  snmc  of  the  li<|ui(I  paaaine  throLigh  the  filtpr.  &0 
long  OS  the  ht]uid  Ln  the  tube  ^^-ith  salt  solution  a  diatinotlr  rtioro 
turbid  than  that  in  the  tube  without  ult  eobitjon,  nioff«  WnBhili^ 
ifl  rei^Tiirtd. 

Wheu  the  urate  proctpitatc  in  thus  got  quite  cleAi  of  uiKNirik- 
bined  silver,  the  dpouial  DiCnc  aijid  eolutlou  b  pijured  urcr  it 
Wu^  the  tilt^r  up  to  tbu  top,  Abd  keeping  it  full  for  a  miDUir 
or  two  \>y  pouring  u  litllo  more  on  oa  it  runs  down, 

Afifloon  i&  all  th«  nitric  acid  with  the  uraiv  of  silver  m  eolu- 
tion  has  run  through,  fill  thi'  filter  up  with  diatiHinl  water,  and  hi 
thnt  also  run  through,  and  wu  are  now  reiulv  for  the  final  sr«go 
of  the  pioceaa. 

T&kc  the  dwlc  cootjuinini;  the  urate  of  silvez  djaaolvcd  in  nitric 
acid  and  water,  dotaoh  it  from  the  auutioi)  pump  by  removiui;  thf^ 
rubhcT  bung. 

Adil  to  the  rholiition  two  or  tlirce  drops  of  the  ferric  alum  i^olu- 
tion  {iniliiator)  and  niu  in  from  a  graduated  pipette  the  ammoiiio 
thiouy^nat^^  solution  till  a  permau^^nt  pink  colour  ia  produced.  Rr^td 
off  the  amount  of  thiocyonate  ua*^  in  cc,  saf  it  ifi  18  cC- ;  thou 
18  X  '0Ul*i8  pves  the  amount  of  unc  acid  iti  ^2b  ac.  of  urine,  i.e., 
*{t:ii)2l  grammes,  and  tht^  multiplied  br  4  ^Iven  gr-Ammefi  in  ICH) 
tie,  -^  'I'iO^i^,  and  thifi  multiplied  by  the  amount  of  urine  paaud 
gives  thrt  total  uriu  ituid  for  the  twenty-Eoui  hourb  in  gr&mm»^ 

When  the  urine  contains  iodides,  the  hilvcr  combmca  Hret  with 
the  iodide,  ond  second  with  the  urio  Aieid  1  in  oUicf  wordo,  till 
enough   silvor   has    beou    add«d    to  cctmbint   with    all    tho    Jodidr 
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preaent  ur&te  of  aHvpr  is  not  foim«l,  tw  that  iF  only  thu  ordinary 
quantitj  oF  tke  ammoniatod  eilver  mtratc  Aolutioa  ia  mldi^d  the 
amount  of  uric  naid  may  be  preatly  undi^r  eetimatetl- 

Tli&  best  way  out  of  this  diflicully  m  to  add  at  once  4 — 6  oc. 
of  thn  silver  solutiftTi,  then  t#  filler  and  add  to  the  filtrate  more 
ailver  solution  and  see  if  any  more  iodidp  of  mlver  comwi  down  ; 
if  it  docs  filter  again,  dgdiu  add  mure  silver;  wht?n  iodide 
ecaacs  t-o  form  on  the  addition  of  tlie  silver  Holntion  add  2  cc,  of 
that  solution  and  filt*^r  (inidly  ;  you  will  now  get  all  the  uric  aoid 
combiniKi  with  biIvct  itnd  retained  on  the  (iltnr,  and  yoa  can  Ijton 
procfied  as  brfori 

By  thfji  process,   which  I  ow*  to  the  kind  auggeatinns  of  Mr,   J, 
.   Saal.   F.I.C..   I   Lave   been  able   to   obtain  the  Etitm  amount   of 
uric   acid   from   a  urine   both   before  and   after  the  addition  of   an 
iodide. 

ITayurftft's  proc^M  Cake-*  from  thirty  to  forty  minutea  to  complete  ; 
Jon^cr  for  high  sp.  qt,  urines,  ahoiter  for  dilute,  for  much  urate  oF 
KJIVi^r  clogs  the  filter  nnd  greally  tiu^reiutes  the  time  requiTed  for 
the  vaslibe  proceM ;  so  that  time  ih  saved  by  dJlutini^  high  Ap. 
gr,  uTiQed;  but  when  a  urine  of  sp,  gr.  lu^^r^  ja  diluted  to  I  in  4 
thore  ifi  probably  eomo  iuc?roafled  loss  of  urate  m  the  naahing 
process,  as  the  urate  ia  not  abeolutely  tZLsoJuble  in  watery  on  the 
othi^r  hand,  the  gelatinous  urate  t^\o^  the  h[t<>r  and  nidi  its  own 
reparation,  whirh,  up  to  a  certain  ^lolnt,  ih  more  perfeet  the  more 
there  lb  of  it. 

1  think  that  Hayttaft'a  proceaa  thus  described,  while  taking 
quite  a  moderate  amount  o1  time,  gives  very  accurate  and  coui^ta&t 
results ;  where  there  is  any  doubt  I  repeat  my  observation,  and 
very  rarely  find  a  difference  of  mora  than  J  cc.  of  thiocyanate  lolu- 
tioii  between  the  two  i  if  there  is  a  greater  differenwi  th«n  this  I 
fi(o  In  for  further  investigation ,  and  may  dad  that  a  fragment  of 
glaan  h&a  perforated  the  aebeatofl  and  put  the  filter  wrong,  and 
when  this  baa  been  put  right  1  again  repeat  my  obaer%'ation. 

Though  the  proeees  takes  thirty  to  forty  minutes  to  complete^ 
B  larg«  piirt  of  that  time  it  requiren^  only  an  ocraHional  look  to 
add  water  when  it  niriH  through,  and  other  matters  oun  be  atti^nded 
to.  and  then  if  the  suction  pump  ts  powerful,  several  hltera  can  be 
conne<;ted  with  it  and  several  urince  worked  through  at  the  mme  time. 
It  IA,  I  thinks  a  dietmct  advantage  of  Ibis  pruce^s  that  it  can 
be  woHced  on  2!3  oo,,  or  even  1'2^  cc,  of  a  htgh  Rpecific  gravity 
urine,  for  when  the  urine  of  a  single  hour  or  leas,  which  you  may 
wunt  to  efitim4f«  in  a  caae  of  headache,  fita,  or  paro^cyamat  h»ma- 
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g:lol>iQun&,   unocnts   onlr   to    some   20   or  30   oc.,   proceed 
require  60  or  JOG  oc-  of  urisc  c&onot   be  i»ed  ;   and   it   wottU   hr 
olh^r   proacAsea    often    be    ^^uite    imposeibU    to    estinutv    the    uric 
ftcul    in  amAtl   qnaotitieA  of   bload-    mnwle,   or  other  orgam    whieh 
omn  be   done  hy  thja  procese.  • 

To  estimate  the  uric  acid  Id  organs  and  t^nuea,   1   bave   ased  ft 
process   j^ven  hy  Salkowi^lEJ   and   Lucbe   ("Die   Lchre   vom   Hara.'' 
p.  SH)  for  blood- 
It  consiflta  eimph  of  throwing  the  blood  or  tissue  fi-oely  dividi 
(I   \tasa  Hulid   lisBiies  throngh   a   minring   machine)   bit  by   bit   iafo 
ten   timefi  it*  volume  of  boiiiag  watfi.     Tbe  coaguUtrd  nlbumea  ii 
rejnovod    br    iiltration    or    decantation,    itod    tbe    tluid    cvaporatnt 
down   to  about  the   bulk   of   the   rjneioal   blood   or  tisaadn     I    Qiti 
apply   Havcfaft^B   proc;^   just   aa   for  urine   (see   remark   on   p.  ?V 

Aa  I  found  that  long  boiling  of  tissues  appeared  To  increaae  80me< 
wbAt  the  amount  of  uric  acid  obtained   from  them.   I  sdoptod   tli«] 
uiLLforrc  pUn  oC  boiling  Tor  half  an  hour  after  all   the   tissue   u 
the  boiling  water. 

It  is  by  this  procoBs  that  I  obtained  the  leaulte  giron  in  c|iap- 
ters  ii,  and  Tvii.     When  tissue*  oontdn  uric  acid  i?isibl«  under  the 
raicroacop   or   to   the   nalced   eve^   thiR  proc?is8   yields  a   very   Ui 
quantity,  and  the  final  evaporation  need  not  be  oarned  so  far. 

Suppoaiag,   however,   that  such   great   acouraoy   is  not   rncjnired, 
and  that  for  i^linical  purposes  a-U  oad  wanta  to  know  is  that  a  patient 
is   pa^iag  about   half   jib   muuh   ymc   aoid   agrun  to-daj   &s  k«   wi 
yeatppdayT  or  that  tlip   urine   which  was  excreted  at  the   time  of 
fit  or  hewiarhe  or  an  attack  of  pnfoiyamal  hiemoglobmurra  coni 
two   or  three  times  as   much  as  that  passed  in  the  previous  hi 
wbeu    thi^G    troublifJi    were   absent,    this   knowEedj^e   can    be   Arrivecf' 
fit  in  A  rcry  few  minutes  and  without  much  trouble. 

J  hsvQ  been  pointing  ont  now  for  several  yeara  that  Che  uri 
water  Is  both  from   hour  to   hour  and  from   day  to  day   inverscb 
as  the  iirio  acid  excreted  along   wirh  it  :  so  that  by  measuring  the 
water    from    hour    to    hour   we  can   est'unate   the    greater    or  lesa 
Amount  of  uric   acid  ejicreted  along  with  it* 

If  the  water  in  any  hour  is  twice  as  much   aa  in  the  prcTioiUi 
hour,  the  uric  acid  will  probably  be  only  ons  half  of  what  it 
or   tice  tvrs'i,    provided   there   19   some   water   io    the   body    to 
excreted,   and   provided   there   haa  been  no  haemorrhage,   vomifiug, 
Of  dtarrha>a  to  reuiove  all  the  availaUe  water  from  the  body.  J 

Tukuri  ()\tr  a  long  period  of  tinie.  my  lowest  excrotion  of  water  ^ 
IS   about   TO) — SIX)   no.    in   twenty-four   hourSj    or  about  30   co,    an 
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hour,  nod  with  thin  the  excretion  of  urio  ruiLd  m  reUtJon  to  urau 
variea  from  about  1^18  up  to  1 — 25. 

On  the  other  handj  jny  brgeafc  exoretiou  of  water  is  aboat  2fXXJ 
oc.,  or  about  8U  00.  an  hour,  aod  thia  oorrespoads  to  a  telative 
excretion  of  uric  acid  of  about  \—^'i^  to  1 — 43, 

In  ainglo  hoars  the  excretion  raav  (bU  below  30  oo,,  or  rise  a 
good  dtml  Above  SO  co.,  but  the  urine  b  moat  uoanty  in  tbottc 
honra  of  the  day  in  which  the  excretion  of  uric  acid  ia  greatoat. 
and   moatprofnao  in  thoflt  in  "which  it  in  least  (aec  fig.   '6). 

If  at  any  time  whea  the  Tjnhe  is  ficani^  there  16  u  doubt  whether 
thiK  is  due  to  collEemia  and  retention  of  water  (t.r,  if  there  are 
DO  other  aigna  of  coUtecoiB  beiog  present)^  the  blood  should  be 
examined,  and  \i  the  scanty  urine  ia  due  to  coU^mia  aod  reten- 
tion of  water  it  will  bo  found  to  be  dilute  {i.e,,  both  htomoglobhi 
and  red  cdb  will  be  relatively  diroiniahnd),  hat  if  the  scanty  urine 
is  due  to  want  of  water  in  tho  body,  it  having  been  removed  by 
the  skin  or  bowela,  J^c,  then  the  blood  will  be  concentrated  (i.e.. 
Ixitb  hfemogjobin  and  red  cells  will  be  relatively  increased).  In 
tlua  latter  coae  no  infereuoe  can  be  drawn  from  the  unnary  water 
aa  to  the  presence  or  absence  of  coilo^mia. 

But  bearin^j  thesi^  things  in  mind,  if  at  any  tims,  aa  often 
OL'Cura  in  the  uric  acid  headache,  epilepey,  of  hystaria  (see  case 
recorda  in  pbnptet  vii_^.  the  urine  is  30-— 40  cc.  in  on*  hour,  and 
100  CO.  or  above  in  the  naxt  houx.  no  fluid  uaviug  ine&DVtlUe  been 
swallowed,  if  the  urea  is  estimated  in  both  hours,  one  will  prob- 
ably not  be  very  fur  out  if  one  puts  uric  boid  aa  1—20  of  urea 
in  thi:  finrt  hour  and  aa  I  —10  in  the  second,  aod  preeiaely  tho 
Kama  il  the  water  (iuctuation  o<;cufa   in  days  instead  of  hours. 

For  many  clinical  purpoj^s,  and  when  the  urio  acid  excretton  is 
not  reiiuired  in  graiiut  for  publication,  this  is  all  that  ontf  want^  to 
know,  and  I  am  in  the  habit  of  thus  rc-aaoaiug  from  the  water  to 
the  uric  acid  in  scuiea  of  caeca  which  1  t^hoold  have  no  time  tu 
estimate;  making  an  estimation  horo  and  there  to  support  my 
inference,  if  there  seems  to  be  any  reaaon  to  doubt  it. 

Then  aj^ain,  ai9  pointed  out  with  reference  to  fig.  i3.  the  differ- 
nnoe  between  the  temperntuTH  in  the  mouth  and  that  in  the  rectum 
will  often  rIvo  a  very  decided  indication  of  the  (quantity  of  urio 
acid  ia  the  blood,  and  when  this  agrees  with  the  record  of  the 
urinary  water  there  la  not  much  room  to  doubt. 

Lastly,  the  quantity  of  oric  acid  nr  xanthine  present  can  be 
demonstrated  in  tku  blood  itself  {see  p.  ^2)  and  thn  capillary  reflax 
and   tlie  blood   preeaure  will  aUo  tell  of  the  <|Liantity  present,  aud 
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80  aocunte  afe  them  records  that  quit^  stdaU  i^uaiit4ti«  AwwUnirri 

mr4!ritiniL(Ll1y  can  be  fleen  aa  thef  po^  through  thf^  blood  (Me 
fig.  75),  Fo  that  in  ntml  clinical  ca^eH  it  is  a  nRedl^ss  w&st<^  of  tinw 
Hud  eiicr|?7  and  A  ixaelcaa  trouble  Ui  the  patient  to~  coTlrct  thr 
iiriaf^  nt  all. 

Bffxtft  Decimal.— J  have  eetimiited  the  tgUb  and  hsmojeJobin  with 
the  hmmooyiom^xet  and  hsemof^lobinoni^ter  of  Dr,  Qovrera,  And  liif 
dwimal  spoteit  of  by  Dr.  A.  E.  fiaiTDd  and  others  as  "worth." 
\&  ohtainLvl  by  dividing  th*;  percentpai^o  of  hfDmottlobiii  hv  the  furr- 
ceulage  of  ced  cells,  thus  j^;"^';  "^T^^,^'^  H  both  are  at  t.ho  supposal 
normal  (100),  thi*  tceult  io  a  whulo  number,  tvnd  not  a  decimal. 
but  aa  this  ts  only  very  rartdy  the  etac  a  dwimal  in  "^n-^rally 
obtained  which  reprMents  the  hitmoglobin  value  of  eacb  red  cvli. 
Thin  is  ati  low  a*  ".^  of  leHa — in  chlorosis,  and  '(»  to  "7  or  Hhove  in 
mnre  normal  donditiona  (see  also  ^i.  '574). 

From  this  d«^imftl  wltb  daily  observations  a  curve  uan  b©  ooO' 
atruotod  comparable  with  thp  curves  of  unu  ac-id  and  urcA  exrtr- 
tiona  [set^  tigs.  5C)  to  'Kf  aod  71),  And  with  eimitar  daily  observations 
it  will  be  foutid  that  wh^n  rhcri*  ha*  been  u  diuresis  both  thf  ojJln 
and  h^Dioglobin  are  increased  as  n^gardii  thfi  givrn  cjuantity,  vhilft 
when  fluid  le  being  retained  la  the  body  (drophv)^  they  are  both 
diminished  as  regards  the  pven  <|iiaQtity,  and  the  daily  cxctrctjon 
of  urLv  acid  can  b^  roughly  i*stimati>d  from  iho^e   (acta  aUitin. 

But  tha  RToater  or  leea  quantity  of  water  in  the  blood  (lo»  noc 
dirottly  affect  the  value  of  the  blood  dL*cim«!.  though   tph«n  «voe«a 
of  water  n  due  to  exci-hs  of  urio  acid  (collH»mJnK  The  blood  d*ci 
will  be  found  to  fall. 

A  hiemoglobiuomctpr  and  hwnioovtoinet^^r  have  been  brought 
by  Dr.  Oliver,  the  inventor  of  the  arteriomet-er,  to  be  presfrntlv 
fnentioned.  The  h^mopl  obi  no  meter  ia  an  adaptation  ot  an  uistru^ 
merit  UBfld  commercially  for  determining  ahades  of  colour.  It  lua 
to  be  utied  by  the  light  n{  candle-i^  of  constant  power. 

The  WtDOcytomcter  depends  un  an  observation  bj  Dr.  Oliver 
that  the  appearance  of  the  retiection  of  the  t'andlr  aa  a  atrcak  of 
light  through  a  mixture  of  blood  and  diluting  duid  ux  a  spcf»al 
tube  alwavs  corre«ponda  with  the  presence  of  a  dohnite  ntiiaber  of 
cells,  hence  the  tubes  ran  be  graduated  In  per  o^atii.  to  correcpond 
vrith   thv   dilution  ri!c.|UJriKl  to  bring  cut    l\u-   »treiik   of  light, 

I  have  uaed  both  these  instnimeul^.  and  comparvd  them  with 
tho%  of  Dr.  Go  were,  and  I  find  Dr.  Oliver',^  htemo^lobixio  meter 
very  useful  m  the  dark  days  of  vinler^  when  one  has  to  work  by 
urtLlicial  Lght,   but   on  the   whole   I    proEer   Dt„  Qowcra'   Lnstrum^nl 
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when  dayltgfit  in  jivrtiUble.  Dr.  Olivprs  Lffimocytometer  is  easy  to 
work  with  when  you  havK  gfjt  inUi  the  way  of  using  it ;  the  rfflnlte 
are  fftirlj  quickly  obt^iaeii,  and  with  cans  appear  to  me  to  come 
very  cIobc  indeed,  to  those  obtainod  by  ooimting  with  Dr.  Oowera^ 
inatrumcat. 

WtiJfr  in  Expired  Atr^^l  have  estunated  thie  by  mcana  of  U 
tubes  filled  with  cakium  chloride  ;  each  arm  of  the  tube  if*  about 
eight  inuhe^  long,  aod  has  a  diamet^T  of  lir.tk^  Ie^sb  than  one  inch. 
It  is  cloeL'd  at  each  end  by  a  rubber  bung  perfaraLed  by  a  glivi^ 
tube  bearing  a  bit  of  rubber  tubing  and  a  ijlasa  mouth-piece  on 
one  end  ;  tho  rubber  tubea  are  oloaed  by  apiiiif^  clampB.  The 
whole  is  cari^fult}'  wcighod  boEoro  use  and  a^ain  aft«Twarda,  and 
the  difference  reoorded  equals  tbe  moisture  in  the  expired  air.  Tt 
it!  used  OR  follows  : — 

Remove  the  clamp  froui  the  rubber  tube  ab  bho  far  end  of  the 
U  tube,  and  placs  the  glaaa  mouth-piece  on  the  near  end  between 
the  lipa.  Sitting  quietly  and  comfortably,  and  whsn  teapiration 
ta  quite  regular,  and  the  second  hand  of  a  wat(!L  le  at  a  given 
plDce,  begin  to  expire  through  the  tube  between  tb&  lipa,  inspiring 
through  th&  noee  ;  the  clantp  on  the  near  tube  ia  tn  be  opened  ai 
ea<^h  expiration  and  closed  at  its  end.  Afti^r  a  little  practice  it  la 
posHibls  to  continue  to  respire  quit«  icguhirlVj  and  to  open  and 
flhut  the  tube  at  the  right  moment  in  each  act-  Thb  ia  continued 
for  five  minuteH  by  the  second  hand  of  a  watch  on  the  table,  thts 
elatnp  i&  then  shut  and  the]  distal  tube  also  clamped,  and  the  U 
tube  is  ready  to  be  weighed. 

1  may  suy  that  Measra.  Savory  and  Moore  kindly  did  the 
weighing  for  me,  as  I   have  no  iuatrumonta  aufficiently  accurate- 

l  mooBurcd  the  urine  paaaed  in  hfteen  minat^,  inoluding  the 
five  minutes  ol  expiratory  estimation,  and  divided  tho  result  by 
ihree  lo  compare  with  the  txpirud  water  in  five  minnl^B, 

The  reaulla  ahow  than  when  the  urinary  water  ia  scanty  owing 
to  colliemia,  the  i^vpireil  wati^r  ia  also  floanty*  arid  tliia  aJTordh  the 
be^t  proof  that  uric  u<:id  affectd  the  (;apQlariea  m  the  liLogif  as  Vft\i 
aa  those  in  the  kidn^yi*  and  eLaewhere  throughout  the  body. 

Pai^G  Teruiiita  or  Blood  Preuure^  -Apart  Erotti  tho  signa  la  be 
obtained  by  an  educated  linger  on  the  radial  artery,  and  an  edu* 
cated  ear  at  the  apex  and  baae  of  the  heart,  the  sphygmograph 
fumishe^  a  goi)d  c^linical  reronl  of  arterial  tenaion,  aad  baa  this 
further  advantage,  that  the  tracing  can  he  kept  mdelinitely  for 
comparison  with  all  future  tracings. 

By  pulac  tension  one  pracUoally  meana  blood  proMure,  or  auoh 
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blood   prcfisurt!  as   refiiiJte  from   blooldng   of   DapLll&he«   on    the 
hand,  and  the  pumping  power  of  tho  he^Tt  on  the  other 

Tli.*re  is  nn  doubt  thai  the  sphygiuograph  &  buL  an  infliffr^rf^nr 
gaujjQ  of  bloixl  pri^sure,  but  it  ttzlls  us  what  u  clinically  ol  fat 
more  valae — the  effecta  yhioh  obsttuction  of  copillari&*  produ^fj 
f>Q  tlii?  hcnrt  flpd  larftev^Stflbchindtliem ;  that,  ia  two  cosos 
Ipng  side  by  «ide^  the  f^tjj_  V'*^^^  p-.m.i,-^  ^iff  ha  Hpnlk*^^  :  but 
in  one  t!flae,  eay,  with  a  yeU-Ttourishftd  ami  t^fflrtrfipHiftil  l*>ft 
VQD^icte^  thta  binod  pressure  may  he  produced  h^  ^  elighlp  ubstrucunu 
of  oftpilJaricft,  while  it  producea_jvlrT'f>^t  f^  effect.  cKoept  a  little 
alowiag  of  theIioart^3itctian  ;  ia  the  otheir  oftoci  with  fto  Hl-Qoun^'l 
hoartTThft  proesur*?  maj  be  produc'^d  by  v^rj  graat  obalriictlon 
oapill-ir»ia,  while  the  heart  i^  acting  iTregulnrly,  palpitating  flnd  flutter 
ing,  in  u  word,  Ffiiiirg  and  dilfiting  befort}  the  penpheral  rGsiatanoe 
Jill  thi}i  the  spbyg Olograph  will  toi]  ua  with  conaid^^rabli?  mccni^f, 
while  to  be  told  that  the  blood  prwa*»re  is  the  ftiimc  in  these  tw 
coeea  ia  information  of  obnoat  no  alinioo^l  value. 

t  have  used  the  sphygmograph  of  Uodgoou,  and  hiive   liad  od 
fitt^l  with  a  pen,   the  invention  of  my  friend,  Mr.   W-   H-  Symoru^ 
wbiuh    I    believe    lo   b^    a    gre^t    improvement    on    rhe    old    poio 
:^ratt]huig  un  anioked  paper. 

The  pen  conflista  of  a  littio  cone  of  metal,  opon  at  botb  end*, 
and  threaded  with  a  hit  of  ootton.  The  small  end  of  the  ooQO 
with  the  cotton  below  it  tests  on  tli«  pftper,  and  ie  moved  over  it 
in  oTaetly  the  same  way  that  the  old  point  was  moved. 

The  only  thing  to  attend  to  is  that  the  papi>r  mtt^t  be  highly 
Eloped  and  very  smooth,  to  reduce  friction,  and  then  the  pen  run* 
ovflr  it  porfootly,  making  curvce  which  are  identioal  with  thoBc 
obtained  by  the  old  proccfiB.  The  inatninn-'nt  thue  modified^  with 
directions  for  use,  oan  be  obtained  fiom  Moesrs.  Uaw,  don  and 
Thompson,  T.ondon. 

The  pi>ik  worka  best  with  a  solution  of  anihn?,  a  little  of  whirh 
ia  placed  on  the  upper  &nd  of  the  little  cone^  and  ia  conduolod 
down  bj  the  ootton. 

In  thie  way  there  is  no  limit  to  the  number  of  tracmga  that 
can  be  tukcn^  ha  paper  after  paper  can  be  passed  through  the 
moehine,  bo  ah  to  catch  irregulaTiiieu  of  the  pulse,  vhioh  only  oooui 
now  and  again,  or  a  continuous  tracin^^  can  be  made  on  pf«pf>r 
oeveral  foet  long.  The  tracing  ia  permanent  from  the  momaiit  it 
ia  made,  and  there  is  no  blaclc  to  rub  ofi,  and  no  liiing  requtrod, 
00  that  this  uBoInl  invention  renders  the  procces  both  more  clBfttUy 
and   more   expeditions,   and    u   a    great  help    to    clinical   reoordioje. 
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1  have  already  mentionad  Dr.  Oliver^H  iaventioJU — the  arteitojueter 
and  the  pulse  pressure  gaage — to  be  oLtuiaed  from  Hawkalej,  ol 
Oxford  Street^  and  have  (laid  that  I  bcliove  tlioj-  may  be  found 
to  be  of  very  groat  oliniaul  value  for  rccordioi^  changes  of  blood 
pressure  produced  hj  uric  acid,  or  by  drugs  whicli  act  upon  it, 
nud  have  given  Bome  inatancea  in  wliicH  this  fippearHl  to  be  ho. 
My  results,  so  far  as  they  gOt  are  very  LivouTHble  lo  thcii  itctu- 
racy  aod  the  value  ol  tteir  records ;  aad  it  will  be  seen  that  I 
havo  used  the  artoriomctcr  in  Bcvoral  figuies  and  elsewhere  to 
obtain  andicutions  of  blood  proa*ii re- 
One  ia  oo  doubt  liable  to  make  orrors  with  the  fltteriometor  by 
not  getting  exactly  over  the  artery,  which  one  may  managt'  fairly 
uell  on  one  occaaion  and  not  on  the  nexi  :  but  this  eitor  is  always 
on  the  side  of  makiiig  tlie  diameter  o£  the  artery  appear  too 
flTcat,  fio  that  the  amalloat  reading  to  be  obUiti«d  is  the  most 
cortcet,  and  the  beat  way  is  to  make  fepeatcd  observations  with 
the  object  of  obtaining  thifi.  My  results  with  thi±i  instrument  gener- 
ally agree  among  themselvca,  like  conditions  yielding  Like  results, 
and  also  with  the  changes  in  the  rate  of  the  heart's  action  and  of 
the  rounds  at  the  apex  and  base.  Of  th?  three  I  regard  the 
clianges  in  tha  rate  of  action  aa  the  beot  guide  in  physiology,  bo 
euDstant  and  true  is  Marey^s  law  ;  but  when  aU  three  agree  there 
IB  not  much  room  for  doubt  that  the  diaroeter  of  tlie  artery  has 
bi-eo  corrcetly  nieurtored. 

The  Bphygmometei  mentioned  In  reference  to  figs.  .^  to  43  aod 
75  is  lo  be  obt^fcined  frntu  Messrs.  J.  aad  J.  Hicks^  of  10,  Hatton 
UardeUf  E.C.  The  amall  form,  price  ^Os.,  caji  eoaily  be  oarried  in 
the  pocket. 

The  eapillflry  dvo^iomater  alfio  used  for  the  same  figures  is  to 
he  obtaincfl  from  T.  Hawksley,  '.xyj,  Oxford  Street,  W.,  mid  he  now 
niiLkes  it  in  a  small  form  irhich  ean  be  carried  in  the  waisteoat 
pocket,  price  lOe.  ikl. 

With  these  two  instrumonti?  we  can  icW  all  variatioiift  of  Iho 
capillary  circulation  and  the  blood  prefl^ure,  and  a  great  deal  as 
to  the  cause  of  the  variations. 

Thus  a  slow  caailldiLjertax  {i.e..  more  than  five  half  aedonda) 
with  normal  or  low  blood  prcaaurgp  moaos  a  weak  heart;  for  the 
capillaries  are  obafiTlffied,  but  the  prcMure  is  not  raised  because 
the  heart  is  weak.  This  condition  is  met  with  in  some  forms  of 
morbus  eordis,  especielly  where  thefe  is  dyspncea  wil:h  heart  weak- 
nesH,  in  the  heart  failure  of  Briglit's  diseai^ik,  and  in  poet-febnle 
eonditioDH  after  long  fevers,  such  aa  enteric,  when  the  hejirt  liatt 
been  vroftkeued  by  the  fevet- 
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Ab  a  rule,  a  quick  capillnrj  retim  is  fouml  witl>  ft  pn-ibHre 
baiow  100  and  mflapB  faver. 

And  A  ^tt  roSux  vitb  a  mure  or  Jesa  rt^ised  pfassurc.  in 
«ccord&Qoe  with  tho  atrcDgth  of  the  heart.,  la  found  in  ail  f>ofiiii- 
tiopa  of  coUa^TniH,  aa  dyapepsLa,  culio,  BtlgUt'a  diB«aad,  diiibeu«> 
obesity^  post-febiile  cooditiobSf  Arc- 

The  rkplUarr  retluz  in  the  guide  tG  the  amoant  ti(  uric  luuil  in 
the  hhKid,  and  with  vbi?  blood  pnvfioie.  xA\b  ua  th^  atrengfh  or 
wcakueAH  uf  the  ht^fkrt^ 

TLuA  in  mjeclf  a  ospiilary  reflux  ai  eu  hali  aeooBda  oi  above 
GorTt?0poiidH  with  n  line  licld  ^icreliun  of  'lir  gr,  an  hoar  ftnd 
above  ;  while  one  of  four  to  fiffa  h^lf  seconda  corteaponda  with  an 
excretion  of  -3  to  '4  gr.  per  hour,  and  with  very  silight  variatioiii 
this  boldfl  alao  loT  otftpra  ;  and  in  Bright'*  diBCftflB,  with  a  relliu 
of  twelvebalf  awonda,  wc  gel  an  excretion  of  ^Ibff.  per  hour  or 
moie^  aud  m  fever,  with  a  reflux  of  two  or  three~~half  seconds,  wc 
gtit  ao  exoretlon  ol  '25  gr.   pf>f   hour  or  leoa. 

The  reilux  c^iq  aluo  be  slowed  or  4|Uiuk«Q«l  at  pleaaure  by 
drugs  thiit  affect  tht>  quantity-  of  tiric  acid  in  the  blood,  luid  it  m 
niecha^c^^^E^lih^^^^*^^  by  local  or  gpnrrul  venooa  obatrtictiuii,  tm 
Baynaud  himaelf  points  out. 

The  mean  blood  pleasure  ia  tho  point  at  which  tho  cohinLQ  ol 
fluid  in  the  ephyiznioinettir  makes  th^  largest  excursion  up  an4 
dowTi,  when  it  la  prejtsed  over  the  ariety. 

It  JH  twcesfiary  r.o  gat  the  inatrument  fairly  over  the  an^ry,  and 
to  get  a  good  movement  of  the  cohimn  o!  fluid  and  to  observe  it 
in  a  j^ood  liglit^ 

The  capillary  dynamometer  hoa  ibe  adxMnt-age  of  giving  %  eoii< 
etant  aroa  ol  pru&auro  and  a  known  ruid  meodurable  prosoure,  and 
time  can  be  meaaured  by  the  aecoud  hand  of  a  wat^b  or  by 
counting  half  ffcconda,  which  it  hi  easy  to  learn  to  do,  or  whon  a1 
home  by  a  meLronotne  bculiug  hulf  seconds. 

Though  such  merked  difFcrencca  aa  6rigbt*4  diMaae  on  tbo  unc 
hjLtid  and  fever  on  the  other  can  be  dij^tinguiahcd  at  once  wilb 
the  point  of  the  linger^  it  ia  better  to  use  the  marc  accurate  capil- 
lary dynnmometer  and  some  meaaure  of  tim^  when  email  difltr- 
ences  have  to  be  intimated,  iv*  l>-tiveen  the  jtmount  of  uric  licid  in 
the  blood  of  morning  and  t^vi^ning,  or  t>ho  sli^bl  duotuatLon  of  % 
httio  exposure  to  cold,  a  dyspepsia^  or  a  bttic  mental  deprutuijon  ; 
but  with  those  in^trumoiita  the  real  liuctuntiooa  m  the  exorction  <it 
uric  acid  from  day  lo  day  can  be  diatinguiiibed  with  very  coiwidurabk 
accuracy,  aa  aeen  In  t^ga.  38  to  45  and  7^- 
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In  very  many,  if  not  moat,  cases  it  is  now  qoite  uaeleas  to 
trouble  the  patient  to  collect  the  urine,  for  the  uric  acid  in  the 
blood  can  be  directly  Mtimated  in  a  few  minutes  from  the  capil- 
lary reflux  or  the  blood  granules ;  and  as  regards  hour  to  hour  and 
day  to  day  fluctuations  this  is  quite  sufficient ;  while  for  longer 
periods  the  blood  decimal  is  ao  absolutely  certain  index  of  the 
quantity  of  uric  acid  that  is  passing  thiough  the  btood  over  days  / 
and  weeks ;  and  the  fact  that  a  patient  has  not  been  quite  faithful 
to  diet  during  a  holiday  is  often  evidenced  by  a  fall  in  the  blood 
decimal  which  is  visible  on  his  return  to  town. 
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oo&guU^uQ  Aud  tbtrouiboait^^  504  ;  Sir  J-  FiLjnir  od,  GC5. 
decimal :    ogQ,  inflaouaa  dd.  331, 
.,  CArd  for  practical  uoo,  573- 

chloroBii,  ID,  6J].  5iy.  545,  516.  570, 
,,  oalour  c*rd  far  c^ttmntloit  of,  673, 

Curves:  hwi-UM.  ukfTeinfl.  Ac.  showmg  elTeclA  of.  Ml. 
,,  „         caw  ofmyKifidtinq.  fed  uu  Ihytoid.  M9. 

„  „        bcut  to  boui",  537. 

,1  „        indffx  of  uijc  Doid  sj^oretiou,  oa,  ^33. 

..  ,,        uiic  Asid  ciii^rctiODr  Bbo^^iiig  rvlAtion   to.  ^-ItX 

dluTDftl  AuutUAEJoaBt  53H;  cuiiLrol  nl,  S3'V40. 
»,  QxuDiiLAliuu  cfp  inflbrnd  of  ariue.  -!^T^ 

,1  iadei  ol  urio  odd  m  blood,  GT9t  905. 

,,  mDDfitrLi&tion.  Tcl&lian  to,  157-168. 

„  joaUiod  al  Dbtaimog,  53^, 

,,  □ormHl  ronditions,  in,  533 

uHfi  acid.  teTatian  to.  }^,  ft70. 
d«coiupotiU[oEi  ol.  tlirougli  latiKuo^  40Q. 
dcaUucti^n  iLiid  ibe  aploen.  557;  and  aricacii,  &90,  563. 
diot,  eflccb  on  llt«  quiilily  u|,  441. 
disflAiaaof,  dus  to  aolhitniu,  135- ISC. 
epiiepiT,  of,  W7. 
eo»t,  in.  77.  81,  100. 
gniiiiu]«£  ;  aJkailiD!?,  vfltal  on.  3TT-37S. 
,1  drugtii  effects  uD,  97- 

,,  diaoAH.  edectB  on,  El. 

.,  iT]d»,  tbo  e^ufikntlty  of  una  Acid  in  blood,  tO,  OD-IOO. 

,,  method  of  Htimattou,  93,  9&. 

„  ralatJon  to  blood  pre^isurfi,  17*. 

.1  I,        cftpilUry  i!JTCulBiti0Tl»  10-13, 

,,  .,         uric  acid  ju  uiiut,  10.  M-97* 

pre»ure,agoaQd,  a47-2l9,  aas. 

Brighl'fl  diEDOsa  in,  lOO-UOa 
,,       aupiMiitv  lahvjt  o-ad.  aSl-Siie, 
„        4^&rdijLc'diantdflr4di]e  to.  ^9^^10,^98,394, 
..       uh^igfis  111,  !□  troitliie  GLiarea.HOT, 
..       cotJa'-niic  poiot,  tims  of.  194. 
..        control  ol,2iK). 
,,       ETiiuDH  and,  lAfi. 
,,       deep  brefltliiDg  |owerA»  150,  tlO, 
„        diotand,  ligfl.  ^ae,  -I'dl 
„       diHf^fl.&G,  riitiktirju  Ui.  -£Al.  '245, 
,.       dliiiusiii  uf  Briybta  di:veuf«!  duo  to,  199-2O0. 
,.       dfugsand,  2^i- 
,,        fits  (Lnd,  ^^06,  ^14. 

fluidfland,  tHS-^JB.  m2. 
,,       GrftV(!E'»<  diFu^ase.  in,  146,  147  ;  ra  ih«  C4UW  olGmireB't  '^^gftigq^ 

142.  144,  «fr,;. 
,,       liQftdaobu  tuud.  100151.  t^l. 
„       bigb  ;  cauags  ■>r.  SSI.  892. 

,,  .,       <-ffectfi  of,  OD  tbo  heart,  SDi  ;  oa  theluDgAi  iU, 

^,  ,.        i-yg  Bymptoraf  and,  t^29. 

,H  .,      ineomDia  nnd,  S^4- 

,.       DoCi  due  lo  mntraciJon  of  artcriat.  31A-31G. 
,,  ,,       piil^G  liAciug^  of,  213. 

^f        niELitittbalJcn  ivnd,  154. 
,,        iQuaatruatiorL,  duringi  14G. 
,,       EaDDtil  ucitflaicat,  dfllmom  oad  ULania,  in.  !H0. 
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inoraiDg  and  «v«Diiig  varintionfl  in,  IfiD^ 

opium  aiid,  1S5  ;  &□  opium-aatar'a  eitperienoflB,  1B6, 

proiahiDiiL  eya  and,  146.  149,  15&L51p 
rbdiiJ  diAHLctor,  retabLon  to,  £08. 
Fato  of  bo&rt'B  aotioa  oontnllod  by,  1G9. 
roduotioa  of,  IW,  SG^,  ^£7, 
r«aaU^  -247. 

se:iua]  BippetiU]  ftad,  154'lflCi. 
temper  aud.  26L 
tfiUlpenture  au^,  34 1  ^  i£4i2. 
tenipar&ry  tnfiauit7  aud,  l£4-16&n 

urio  Mid  and,  185-136,  137,  164,  1V3,  19C-19B,  317,  SM,  303,  899. 
llrine,  excr^tiun  (if,  and,  170-171. 
TanmLlAr  dognnrtrntiion  ard,  318,  331. 
WBatibcir.  mliittuu  to.  239- 
wruDi,  bebaviour  towards  urio  acid,  179. 

Olio  noid  ia.  10.  13,  21,  313,  73,  39,  03.  01.  Dfi,  166.  16fl,  163.  173- 171^  016, 
MM ;  raaaaurod  by  dLlForonoo  in  tomperatnro  ol  mouth  and  roctum, 
SU  ;  reCation  to  qniatity  iu  urine,  7^,  BS  ;  amaont  daparidaat  OD  lU 
«ilvent  pqwOTh  12413^, 
voasdla  :  di&eaaeH  ot,  due  bo  collotuiia.  136- 
,.         mechanical  ubalruotioii  qF,  1B7, 
Boucbard,  M-,  du  acidu  aa  dige^Btiou  prtrducts,  fi3. 
.,  ,,         cau&Dtioa  of  rheumatiEm,  7^6. 

gnut»4fi7- 
Rraoing  oUnialea,  41J,  436. 
Bradycardia:  angiua,  ruthLiou  to.  213. 
„  cauiialion  uf.  209-210. 

„  dfifiajtiou  of,  'i-'iG. 

.,  fatigun  o£.  ai3. 

.,  mpDEtruation,  of,  157- 

,,  nf^rrcub  »jt:(,Bm  aod,  'JtlS,  '^11. 

,,  phy^Lologioal  nnd  paLlialugiuaL  uuDdltioiui  aHRoclEtl>ed  with,  ProL 

Hitget  012.  207.  tie<i- 
f,  pnoiiuiuuia,  nTLi-r,  330. 

,,  poit-fubriio,  2<;e  301),  339. 

„  DtroDg  aTkd  robuaC,  id,  explaQritiDi]  q(,  209.  !I3Q, 

Brain;  hlood  cupply  at,  ^ecte  on.  of  aoidfi  and  alkaiioFi,  341. 
,,  ,.  .,    •  ,,        opium.  842, 

,,  .,  ,.  .,         UTJu  i^id.  222, 023, 

,,        [ever  ol  bha  drama,  Mr,  Hoptr  Ldwla  on  cauBatioD  gf,  764,  acq. ;  Indioa- 

ttDOfi  fot  j&licyLatau  in,  767, 
,,         aoftaving  M.  piktbolo}fy  and  tr^atmenf,  SSG.  ^ 

Grailbwaitia,  Dr..  oa  Aalt  iu  dJat  ^a  eansfl  at  oanrwr.  463. 
BmHn  vrorkflrV  ague,  454. 
Rivad  Btiufla,  olEkrwes  ot.  S37, 

..  DODtLabuig  piopcrties  of  difiorfiat  broads,  SSC. 

„  naDtbinti  iu,  (^35.  ^1. 

bvoatbiDg  exjsroisui;  i^^kd  to  redQ?a  high  blood  preuure  and  obcaity,  ISO. 
BrighE'B  dlfleafif]  i  aUtaltuq.  valiio  of,  lu,  185, 
„  a.lltA.hnay  of  blood  in.  IB^. 

„  blood  decimtl  iii,  034  ,  effect  of  drugs  on,  515416, 

,,  ,,    pn^miro  ia,  30Q. 

„  causof,&9a,eOfi;  curud,  Gil,  013,  6H;  vrlicrediU6fli^lod,  617. 

„  oaiiflalion  of,  333;  dua  topoiwccd  blofld.  fiSO. 

„  chronic  br^nchitu  and,  421 

,,  clothing  jmd  climato  and,  040. 

,1  oollf  mill,  relatioj]  to,  139,  20£>. 

„  defactiTe  combuBtion,  a  uamo  far,  Oll^i  004^  636.  C4S. 

„  diAt  and,  633,  &3i). 

„  dyBp-tpnirkADd,  577:  Dr.  Tlmrdon,  577. 

etjoiogyot,  b7'J.  &BH. 
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Briglil'jdiu'bA:  Btwoiae  und,  639. 

Uvan  and,  WS,  CSC, 

haut  (Biliiie  in,  968,  619.  ASl.  007. 

incTeuD  of,  4GL 

LDfluoD«ek«  iollowmjB,  565. 

lAbiuBc-Lagrfiva,  i>r^,  oo,  5St' 

Mhltnm^d,  Ut«  |>r,  nn,  579  ;  pra-ftlbu  mi  Doric  Atug  at, 

meBli  eating  Hnd  l«h  drinUtig,  duf^  t/>.  C^O, 

mignlDG  &Dd,  2r)8.  ^Ta,  ti5a,  MS. 

prt-FhllmiuinU[ic  itago  ol,  090- 

prognnooj  &Qd»  631. 

pnviitLtioD  of,  Si&. 

pfiHViiiuft  vrtlliugB  ol  natbctf  on,  &T9, 

pnognOBiR  of,  643. 

pulbo  of,  201. 

purpurA  AnA,  506, 

Semuola.  Into  Prcf  ,  cq,  &80. 

akin  troublaa  ia,  J43,  SOC. 

BUioide  nud,  333,  340, 

tbiryt  not  felt  in,  mi. 

tlieorrjtplcal  □onTmclh1on&  uid  racphtDatlon,  t^35, 

thrcimbasb  arid,  Ot-S. 

tnutmcDt  ^f,  fj&b,  643;  by  diorebioB,  045;  CliHfr  ro&J 

645 ;  by  mer^U-ry  ami  dalicjlAlefl,  648. 
uric  acid,  in  blood  id.  5GA. 
nrioe,  emirotion  ol,  in,  192-201. 
BraadbeTxt,  Sir  W.  H-,  on  apha^ta,  2fl4. 

,,  „  «>   G&iuabiou  of  tpilepay.  287- 

„  „  ,,    dilaUtioQ  c(  b«art,  213, 3i^. 

f^  „  p,    iusomaja  &Dd  liigh  becflion,  3S3. 

„  ,,  I,  moDtal  dopnAOian  and  mcliuioholia,  S06.  824. 

,,  ,«  ,^   poJqe  of  meriHtruation,  ^5^,  340r 

,.   ommlo  ccitivul^iionH,  aOG- 
BroiEiidea  aad  Lhlkaliei^  in  epilepsy.  313. 
BruiiL;bl,  gout  of,  135,  43a 

,,  „        cauf^tiDi]  a.Dd  caro,  ^43,  S44'34T. 

,.  „        oiorotioD  of  urir  arid  before  amd  after,  Bi9, 

„  pp        gout  of  inUBtjDca  ftlUmatlDg  with,  846, 

„  „        flymptomsof,  B44. 

BroaohlUs,  caiisatHEGu  af.  421. 

,,         oominou  cM  aud,  410. 
eGfCta  of  dnig^  on,  41^- 
„         milk  diet  it^  436,437. 

trenCmaot   by  talio^laUs,  434,  443,  443,  4i4;   bj    Itu    and  eim 
drugfl.  198. 
Bronafid  (li&betiea,  caii^ALfon  of,  BOB. 
Bi\>ok«,  Dr.,  on  i^alicvlatoji  in  diabst^g,  681, 
Browa  bread,  xanttiimr  in,  3GU 
Brow]i(>j  Sit  J,  Cnabton,  oa  drQiLoiy  maotal  etatfii,  ralgnuiw  and  opitopsy,  81C 

»,         De-  SidcIilIi',  on  effetts  ol  maat  uatlag,  S64.  "^ 

Hmoe,  Hr,,  on  oollinnia  and  ftflutonps'*  ol  TJaioii,  233. 
BruDloDp  Sir  T,    lAudor,   on    action   of.    diglCAlLi,    ]71'1T3 ;    BrTthrophlBitti 

171173- 
,1  .,  „    blood  jirBHBuni  Hnd  eicrotiou  of  urinr,  ITI. 

II  II  „    canAntion   dE    Gcarca'n   discaWf   HA;  hoftdftch 

„  ^  „    fcidiiej  piroulotion,  171. 

n  ..  .,    largQ  »^plf>pn  and  urate  oalmlll,  49. 

„     oxalAtaa,  producblcD  of,  60G. 
Baok,  Mr.  A.  H.,  ou  area  in  iLtbtirculoiiEb,  439, 
Buoblcr,  Dr.,  cd  *  rbctimntio  loiicoSniLia,"  430;  ita  loJicf  b)'  fialicjiatoe, 

p&f^s  vf^etn  aaliojUtet  may  fail  and  autbor'ft  uiplanalTcti  oE,  i3fj. 
Eumatt,  Dr.  O.  S. ,  on  m&lanttiolm,  333. 
BiitteTtndiat,  fta3. 
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fiui£artl)  Dr.,  od  vertigo,  203,  264. 


CaHdiiu  «ITerb  Ibe  bluod  liko  urlu  wid,  117. 
,,        cardiac  Bttmij]D.ul,  oa.  103. 
,,  DhoinICBJ  compoHiliDn,  107,  117. 

,,        «qmvfllBDt  to  UTLC  aaid,  B-'J,  544- 
,,         hoAdiLGha,  khouEd  tint  be  uvect  in,  H'iG^ 

.,  aw&llowicig,  Q^QCt  of,    1 10,    ]  17. 

.,        xiLulliiuti  croup,  a  meuibqrcft  llT. 
-Cairo,  diot  aud  di^oaso  iti,  4€i2,  h^J5- 

Calcium  Dhlaridc  m  Oravon*  diacosQ,  U3  ^  bte&bment  of  sIeLii  traubl«i,  fill. 
..        djabotofl,  a  cure  for»  £69. 
„        floJuhiJItj  at  itH  urata.  59. 
II        water  in  (Dr.  G.  Thio),  a  name  af  gout.  59, 
CftloulUft,  oauiaBtion  of.  19,  U7p  2^a,  2G7.  679. 
„         tadi&,  in.  Frejer,  REr.,  ou,  8S1. 
I,  ,,         Hameritcvl,  SurgcoU'M&JuF  T,.  tta^  884. 

,,  pf  Dntive  vagatariaas  fiO^isrt  rooflDQ  of,  8S1* 

,.  ,.  Kobarta,  Capbhin,  oa,  B80,  683,  888. 

„         prarertioa  of.  SSO. 
.,         nllo  uC  wamen  tu  men,  3S3. 
„         rdatiDu  to  goat,  25ti,  663 ;  rtoe  eating,  380,  SS2;  wbe&t  eating,  aSO« 

„         tr«atai4rtt  of,  880^ 
Calomel,  action  of.  AiS. 
Mthroik  fn,  429. 
,>        uoldt  otid  ill,  430. 
,,        diftbetftH,  in,  Cdl. 
„        opilcpAy,  in.  315. 

„        Qiorutioij  o[  umCcH,  affsots  m,  66,  8GJ. 
„        flout  of  int4Atinfl4,  a  oaiua  cf,  451-Ut2. 
„        beadot^be,  ditring  atUckH  oJ^  3S4. 
„        Iij4umiil&<  lu,  524. 
Cancer  a  dintia^e  of  (he  vigoroat.  463^ 

„       food  and,  IGI,  4&J  ;  Mr.  RiRef  WillJama  on,  4G1.  463  :  Sir.  W.  M,  BfwiEH 
QD,  4&3,  1G3 ;  Sir,  W.  MaoGtegor  en,  iGU. 
haadachc,  ralatlaa  to.  iiti'l 
„       "  hiffhfiHt  nn  record  "  d^bh-rnbe  And  ite  ABsaciHtioiiA,  401. 
,,       occupabLonB  and.  402, 
t,      potato^h  A  pravontive  of.  4G3,  4G3, 

„      flttlt  a  factor  JQ  oEkua&Lion,  4(^;  Dr.  BmUhwuLc  on,  4G3. 
CaonaliU  uidioa,  blood  preflanro  lowered  by,  t[KJ, 
,1  ]rLulAJi4?liolia  flurod  by,  198. 

„  meDorrhaipa,  in,  199. 

migrftJufi  cured  by,  I9fl. 
„  atEjnul&ut  ucbion  of,  1D8.  199, 

t,  nrio  ucid,  4ctioti  on,  103,  IDS. 

CTapUUriea,  obatnii^tioD  of,  aithma  caused  bjr,  420. 

,,  eolliDinia.  b>,  L7f>,  131;  dToott  oF  cold  and  boat  on, 

laa,  193. 
•t  ,»  dmM  Qo  direct  relation  tc.  2Q7. 

,1  ,,  mecnaaiBm  of  produotiou.  173-174,  179. 

,>  „  reaiiltB  of,  ICi- 

,,  „  vari<iH  HUTLQ  AoidfaUaod,  133,  134.  171,  307,  334. 

GapllUr^  oiraulatiou,  d\at  *flHCa  on,  337. 

„  ,,  drnsi,  flflecbi  of,  IGZ,  9as,  210. 

M  ,k    ^__ra«n»uromArtC  of,  autbnfa  hUomptn,  ^31,  arq.  :  InBtrtuoeat 

for,  233. 
M  ,,  morniiitt  and  ovenin^,  169'17I>.  W.  fi^fi.  337. 

,,  ,.  Hnyimuu'fi  □baarvDbioas  on,  l£S9'S33. 

„  „  tompofftture  ffleois  on,  336  936, 311. 

woathar  ef\<>cl9  on,  233,  ^^[t, 
,.        dynaraomotHr.  w!i«rfl  obt4tni>d  and  how  to  uwr,  908-904- 
t,         ruflui.  oftUBtisqaickemiig,  245. 
„  n      cblldrcD,  in,  337,  34A. 
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Gapilluy  nfiai,  cocfataiib  rul&tioa  to  blood  pres^[iri<»  S3t,  S8J),  2ML 
„  „       df  BpD<Eii»  in,  fl4&, 

„  „      ftTcr,  injaja,  215. 

,,  p,      kndf'X  o1 — DirculAti^n  a[  iLe  bod^.  tUT  ;    nutrition 

hiifibinn,  fi04  ,    iiric!  u-id  ifl  lilood,  44^ri,   447,  700.  bVlJ.  W 
000;  aric:  lii^id  tiNctnatinni,  aT3. 

„  ,,      »hrjck.  ill,  40G. 

C&rcinorjiih,  obroiEic  coll^jnia  due  to,  266. 

,,  abronic  irritation    by  urio   uid  ftnd,   i&t  :      Mr^    D'Arcj 

vritiiigri  ou,  4G1. 
CtrdJBJ^  muiR'Ie,  ofTecl;  DfdiuretiTi  □□,  19S. 

Gariiiwra,  EiikuliniLy  i>f  biwd  ijj.  64  ;  djlorafcjnii  eETect^^  od,  390, 
CjhCotidi  oomproftaion  uf,  in  co[Lirulf.ioLa,  315, 

iu  LvodocbA,  ac^ 

C'hlJttaotoufl  l«Dt«¥.  do  thoy  cDn<.&»i)  nrJc  acid.  Bl-KiJ. 
(JuLAtrh  1  cbloi-ideA  and  lodicfHv,  ul,  44?!. 

t,         QODi.aciL>iJb  dihCHiia  and.  cauBALujD  ol,  135.  412;  BiTecUof  aJi 
pruduL-FLig  iiutiiuuiU,  44:J. 

,,         linbilLtjr  tu  iis  indjiDOt  uvil  uScutd,  410- 

,1         llqtioncc  in,  lOti. 

,,         menetraiktioQ  ftad,  ltl'143- 
CLtarr^ial  iiiHnoLitiatioii  sE  bbrou«  tisHDoa^  Dr.  Bnckkr  an  |b«  <]h&nh«l 

43'.>. 
CaiAJfj,  Dr.  K.,  on  tbo  Lcu^tmeiib  uT  Dudoo&rditiB,  813  ;  Dr,  FlAhar'M  f  rilicfi 

7^3-790. 
Conbraf  deffoaarAtioDd,  186. 

„       hiEinorrbiigo,  laS  ;  indtqaaooi,  iOl-109  ;  tcoHtmont,  Blfl'^JU*,  R47. 
L'barnUere.  tbe  Inlo  hf-  King,  na  vnscular  tensi'^ii,  'J^l :    a^kJap^y,  ^Sii. 
CbB-pman,  Dt,  ►  nu  uftxmuioji  nf  eardiftc  irrflgulflKliiw,  314. 
Cbui^ut  i»i  tpUtipay  hiid  migruiue,  'i?3. 

Obarlee,  bbe  labfi  Dr-  Crauet^un,  cd  lutDrmittout  iJbuiijiTiliria,  600. 
CbokdlAp  Dr.f  on  liabiJity  of  gid«  to  rbuuDialiuEi,  550. 
Cblld,  Tolntinri  cf  flurbca  ta  bullc  in.  ^7G. 
ObmuBU,  apfipudiaitLii  mra  uadcg,  47^. 

„  ■    food  jiTid  strength  cT,  STQ, 

„       immunity  frnm  cliloroform  sjnropG  inning.  3BS- 

II       uriiiD  ur<od  luodiQlnoll}^  by,  1^3, 
CbloriddA,  Al. 
CblorDfui'iiLi  iLQiPHtbGtlc.  tontraiiidicatiotiB  to  ueo  oh,  401. 

,,  parturitioD,  ^afe  in,  3<J7. 

„  paat-partiiin,  dflnfleroaa,  'i'31  ;  l*r  liiislitftn  Pfcrksr  on,  3117, 

,,  Eyncope.   fljknjalds   id    unne    and.    PtdL    rci^bl   aitd    t^ir    I. 

,,  ,,        {I'oquL'jiL^y  ia  r^diiibiir^h,  India  and Ixiiidou,  AH, 

„  „         Kipls,  Dr.H  'in,  'iBr%  n9S, 

„  ,,         rtiLritGA  producu   bttnilar  efieou,  3W ;    xaaj   Ihj 

Tj)  tait  tha  diLTigEtr  n1,  ^93. 
„  ,,         Wijwn,  Dr.,  ail.   3AQ;     aittbur^fl  ctplaDaUoi)  of   om 

his  ciiMs.  331, 
„  Hb>  MIuK^d  b>  ftjiitit-po,  fl&8. 

CUatvaiB,  blood ^{icuDul  curvca  in,  Ml,  513,  5IA)  nllii  &T0. 
„        ct^fti  attar  a  yo»r  on  diat,  5T9- 

„       ditL.  iMin'd  by.  Sfi9  571. 

,t       djapepiyLU  aud  UiliuU!<  atinoks,  rolLhlJou  to^  591.  902, 

„       icureabe  of.  and  reason  of,  501. 

„       iodidi^  of  DiorFurv',  curi'd  bj,  546. 

„       iron.  b&>l  Ua.  and  LJkalti<s.  olTwt  on,  £41- 

,.  .T  ,.         .,     iirtfft'me      ,,       .,     h4S. 

treataiHnt  of^  503-''i7l  :   btffit  way  to  trpat,  571. 
„        nric  ufidn  effi?i^ld  va.  54A. 

nfaorca:  blood  prwsurc,  ivlutian  to,  600,  BOT, 

„  Cburloij,  I>r„  on,  W, 
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horeib,  ooUiemm  ui&>  Ih  a  n»Lilt  oE.  135. 193,  3l>5 ;  uie  to  lllnfitnLte  relntian 
to  woiLkiie£fi  ot  bujirt,  800- 
„  dnipa,  eRoi:l,6  in,  804- 

„        girlfij  Diaro  frequent  in,  tflftSijU,  i9&,  SOCi 
„         Haudford,  Ur,,  on,  803. 

,,         Klrbe.  Dr.,  theory  of  cauAtion,  80fl  ;  ma  modifiBd  b)i  bh«  uilbor,  806. 
mi^ruiuu  paralleJ  with,  2D^,  903- 

,,        aalicjlaliee,  acbioii  ia^  804- 
,.         SturgBs,  bhu  l&io  Dr-,  oji^  903. 
Cider,  aoidiCy  of,  VU;  efiscts  on  acidity  of  urine,  7H 
GircuEatioiL,  cerebnl  fanction  and,  ISl- 

brbiii.  add  bigh  nrterial  teD&iou,  137,  269;  effect  of  drugs  ou,  fl6T. 
.,  coi^ditiDUd  alLuwiiig  of  dubuormal  blood  preaHUro,  349. 

„  iuDgB,  ID,  430, 

„  flae.roucy,  enijct  on.  326'3S7. 

1,  migrjLiDc  JLud,  314  Q1&. 

„  proniiD&Qt  eye  uiid  obitraotioD  of.  Ii9- 

..  relRLion  to  time  ol  ii[e,  ^47-^49 

ariitea  m  Lrhu  btuod  and,  10, 1^-VdG,  1^1, 170,  ITS,  210,  317, 
CirrliDGiB,  13Ci. 
GUrka,  tbo  late  Sir  AqcU^iv,  on  orbhiibic  btemopty^  318;  pbtbiAie  aad  j£od(i 

lil,  4Se. 
CJimato,  goui  and^  65L 
„        Butcide  and,  331. 
,.         uric  &cl[l  piecipltation  and,  5i0. 
Clabhiug,  flSl. 

Clbualon,  Dr.,  on  meat  craving  ia  cbildrec ,  403. 
Coooiae,  hbuAD  of,  h.jw  contri^tcdt  33fi- 

,,  Lotiaa  ot,  tili,  mi:^  ;  rohombloB  that  of  motphine,  ti3,  154. 

,,  DurvBB  Ahuwing  atlfli^tiii  on  uric  B.dLd.  G^- 

„         fatigue  praveuLcd  by,  339- 
,,         gout  oE  tho  liibcstinoa  mid,  4.52.  4^. 
,,         atimulAut  whca  me&b  f^ila,  HI- 
Cocoa,  HbimuLant  auliou  cf,  liJ3, 

Cold,  4  comrnQD,  cau^Atiou  of,  410,  il2,  431,  434-135  ;  eflfict  of  a  purge  on,  4U  ; 
trMtmaoL  ^f,  iUG, 
,,    aiiLAgonliied  by  low  dii^t.  G41- 
„     AclbiitiB  due  lu,  1^,  G41,  8CB. 
,,     btkciuy  climatcA  auj,  411. 
,f     Bcu  Novia  ODiJ,  410. 
,,     oolbi.^mia  a[id,  196. 

,,     mcniing  bntb  xad  Hlt^mooii  dapt6SKlun»  S3fi. 
,,     origiD  of,  412. 
ColLc:  abJumuiui,  rKurreuH  ttl.  lu  womflti,  1S9. 
„        palliol^fgj  ol,  4G6. 
1,        prodLiotioQ  of,  b;  uupper,  45i. 
„  „  „    lead,&G,  451,  d&3,  404. 

„  ,,  »,    nKireuryn  fi*'.  451, 

„  .,  „     zilio,  DU,  451.  454. 

,.        tr«ftbmeuk  by  Halicyt&ttiti,  46^  463.  4T3. 
CoUbjs,  tauaatkoti  ul,  451,  4(>7-. 
CoUuimU:  alkatmity  of  joiuta,  offuots  au,  77S, 
„  BTiD'miA  aadj  517' 

„  arilHotikl  glyooKuria  in  leiid  culio  and,  666. 

prodiictton  of,  S^J,  V2ft. 
„  ftudilofy  t'iniiri3^  tfluotnun,  iG4. 

,.  arb«iii«b,  elTucb#  i\ii  Liutribjuti  and  eUucbttn  of,  216-319, 

,,  brfedvctirdia  and.  ^T,  v^- 

„  BrLg'Hit'R  dluD.&c,  cfTcoU  lu,  300-901- 

„  taptlUrioB,  pfTocti:  oil,  HG.  1»3,  S07. 

„  ouurinllon  ot  intoclioiia  <Uii«aF«4  and,  4  U. 

„  obaraolnriElie«  of.  I3<t. 

,.  cbuftiiL  due  bu.  145. 


C^llicmiA :  fftTOOlktlon,  pfTacM  ^n.  1^&,  193,  ^15^ 

„  coll»mic  point,  atid  Ihs,  iTH,  J84,  S74,  S9i. 

,.  DOU^QtCioTi  or  lixerduc  to,  051. 

,)  ODnifitiiouti  dioeb^  favoura  the  oUict  of,  441- 

„  deaaition  of,  3U  n.,  17C. 

t,  digoBtii'a  dial  urban  ow  nudi  411- 

,.  dyapfpsia  nnd.  42a,  <40. 

„  upilupsy  and,  200,  314. 

„  flLtotLatioiin  ia,  !t90r 

,,  meaBa»d  by  UuD^nLturaa  In  mouth  nud  »e«tum,  36^  808^ 

„  nbesity  and.  HOT. 

„  paralysis,  cmu  of,  dao  to,  S97-&00, 

„  phyftlologioik],  20£. 

,,  prioa  itnd  piuritUB  a.ni  due  to,  663. 

„  poftt'fcbriJo,  380,  398, 

„  promibDUl  ove  aa  indei  to,  15!. 

„  precipltotinn  by  cold,  175,  IS6^ 

„         prodvotiAn  of,  120, 

„  Raynaad'fi  diticape  and,  405.  40T. 

It  BQluUlitj  iLQcl  iuLi-oduijtiuii.  a  uimbtar  uf,  I2b. 

„  iolubiDn    o{,    bv   icfiro&iing    alliBlinity,    ITf*,    1TB,    l»&  IAS; 

terap«raturk\  16^,  183. 
,,  itaalR  B.nd  Ihrombofii^  due  to^  SRA, 

„  ftUlcLde  And,  ^^25^27- 

,.  Bjnuopo  Aiid  un^icia  dite  to.  U13.  28L 

„  Widulty  o[  uriEc  ftnd,  3^  400, 

„  urio  ftoid  In  nrine,    corrcApotiEta  with    oindfia    oE,    lifi} ;     OECepfe 

CppbritiiL,  LV.'i. 
OoltQid  uriu  a^id,  see  Uric  o-oid  in  culEctLd  Form. 
CoicbuHCtoD,  Eailum  o(,  Ii34,  &1B  ;  d^ie  to  oollnmlA,  G84  •  in  land  (wJtc,  bGR. 

,t  ba&rt  qiu&cIg,  rolblinQ  to,  673, 

„  how  to  tc*t.  JOfl,  671, 

„  mii^rubjc  diseD#j4  and,  08G. 

OonoeptLoQ  rato  aud  uric  ai;id,  ISf'x. 

CoantipatJon  snd  djet,  ,^S7,  H4G. 

OonLrol  of  uric  bcld  iiitvLtnbly  contrtilfl  dlirStse.  59S,  6^6. 

Gouvulaiout ,  bcill<le-fed  juf&iii^,  of,  315. 

,,  ooUffmJA  aad,  19&. 

,,  head&?ba  and,  ^94, 

,,  mirpbiii?  tn,  318. 

fUPrpf-riLl.  30&. 

,,  iiru?m[c.  20C. 

Oooliog  tub  wfttor  pre'entB  eftli^-fltion  by  meroury,  W4. 
Copdbft,  baw  it  cauQon  diartiiiin,  102.  l[)7i  DtLcr  drvga  ffhicb  &L't  in  Lbft 

way.  IW,  107, 
Oopper,  tef  Colin, 

Gowi^n,  Dr,,  on  arLhriLis  produt^ed  by  aaUirjlatiBk  uid  liot  pack,  797, 
Craig,  Dr^  M..  on  bluod  prcEHuro  lii  tbq  iDiAuej  349, 
Cnmpa,  13^,  139. 

Orabioiam  and  maata]  dcprcsaioD  in  Lba  mi^bflF,  GOO, 
Crimu,  LbctofLBfl  a\,  ftJfi. 

Crai^,  tba  Utp  Pr.  ^V.  H,,  nn  ^*  bl&clrwii.T4^T  Fr^vprn"  fill, 
OuUoD,  bis  olKrirTnlluiiA  tbn  bs^l  guide  in  trahtmoiib,  RA4 ;  qunlbfid  liy  Sir 

Garfud  ic  refereuca  tu  uflwta  uf  diet  aud  labour  bi  floutj  007,  Tflfl, 
'^  Cuiara  diftbstfut "  parallel  with  udo  acid  aaid  diabatoi,  (UM. 


Daily  0«;ctiiJil.ioufl  of  bluod  decimal  cun'e*.  Dr  Edgicorabe  on,  5&%  511 ,  aiTlhor'i 
resLiltH,  540;  c&ii  l>o  oontrolled,  Ml ;  dair  tu  udc  iiuid,  &10,  541 :  cllB«to 
exctois^on,  540-541, 

IkfeTlMj  Dr  I  OIL  drugs  in  &kia  diseik^tdis,  605, 
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Day  tonora  in  children,  310 ;  rclatioD  Cc  cpilopay,    icaatiUy  nad  hytteria,  tHO 

Ayspcpaii,  310. 
Do  Qmcoey  oq  cpium  in  phLhi^iq,  ^10. 
■*neftd  haud,"  13S,  494, 
Daep  bn>abhEng.  palpitation  relieved  b^,  210i 
Dsgeuer^bioui  Mux  Nordnu  ou,  406- 

„  tbbea^  cf  the  eoid  [&,  3^3^7» 

Daliriuin,  relfltion  to  blond  prtafiure,  SJU-361. 
Dangui},  mvalgic  pains  ol,  their  relHtJau  lo  e^ercisei  IbS. 
l>a^-$lopTneDt  oE  liuy^  and  girlu^  curve  Qf,  5fiU :  6(taei  (id  farmAtiou  and  axcretion 

of  urifl  B.oid,  Sfi7. 
Dettey*  Dr..  auiboi's  redulte  vtith  hb  (reatmeut,  851;  ftulbor'b  modiflc&bioD  of 

bjB  tcbuttucut  &ud  Eta  U)«.  6Cfi  ;  ciu  ^((urvBiLJuu  bj  overftzcdicBi  Sfi6;  norlr  on 

diet,  ^a. 

DiAbuttiB^  Brigbt'a  disaauj  and,  paraUeliBUi  between,  ^G, 
,,        trouaad,  etaaftUoo  vt.  eea, 
,  ^         cnrmi  reoordol  bj  cbulk,  589  ;  tGHLrlcLed  dlet^  tl9(X 

deijQutiratEiiJiti  abBuciated  vitix.  219, 
„         hJgb  bLoud  proAaurc  id,  cuq  oE,  050-051 ;  tboarebical  ooanectians  G52. 
,,         mdlitua  albomnton  witk  Roiit,  661,  669, 
„  „       UBOBof,  GTL;  aavote,  675, 

,,  p,       effocCe  ill,  dF  acidii,  Ijb7. 

„  ,,  ,,        iknlipydn.  tt59. 

-„  „  ,,         fevers,  659-051. 

»,        opium.  GS9, 

aalio^yUteB,  C6S.  081. 
,,        nurgicul  oporatioQj},  £6D,  G61, 
^,         wa.ti>F  L-ont&ininij  sulpliLUP,  657. 
livar  condi  LioDG  in,  6^.  G5L 
mlgnlTie  ^  the  fln&l  ta±ivg  oi,  062,  Q8D. 
„  „        rhaumatiAni  bad,  D57. 

,,  ,,        salzayJatea  dimiiiidh  aa^r  Dot  uiesi  €G1. 

„  „        trfiatmenl  of,  £86,  B7T, 

„         poanibiUty  of  a  iiric-*oid-(ruo  diat  fof,  CUCesT. 
,,         umnikun  nitnte  in,  action  ol,  688  ;  Dr.  S,  Weflt  or,  GBS- 
..         what  ne  b)iv«  W  do,  687,  690. 
DlatrbcuH  Ed  ublldron,  bruuchitis  uid,  412, 

,,         ooUapBO  afli«r,  536. 
Diciriosou,  Ut.  Lft,  case  of  ho^moglobitiuria  (ollcwiog  nmMuIw  evorclM,  3^4- 
IKct;  albumanaiD,  ainr>i]nt  nod^^sary^  B91,  840- 
„      ajooholiem  aod,  b3(i-3a7,  87fi, 
„      ADlmals,  in.  ffTectfi  cif,  82. 

,f      ApH]b>  HcjUhu  hotn»  [ur  prai:t1oBl  Inatruotlon  in,  937  a. 
„     a^tbuia.  b,  430. 

,,      fbutibor,  expcrieiLoca  of ,  406,  Q30;  parlivulftnof  diobusaj  by.  6SA,  xq. 
,.      blood,  clfocti  on,  67D,  B33,  @&5,  efi6. 
„      bread  -  at  Dflfl,  836.  B37. 
,,      canoflr  and,  iG-i. 

chloronifl,  a  cure  foT,  069.  B70. 
,,      colln'mlG  p&ralj'^iti,  cbm  of,  curod  by,  3DT'A99. 
.,      oonvulaiona.  in.  2(XI. 
.,      OiiUeD's  obaervatLDne  on^  7Sfl« 
„      dlf^oultin  witb,  aod  tbdr  oansB,  B49. 
„      dlib*?ta*,  in.  69a 
,,      enduranco  and,  10&. 
,^      errur*  lu.  eflL^ta  oi.  603. 
„      Enyland.  in,  73S. 

„      Eui^Ihab  &nd  uaeirc  nnnlod  ia  !ndk|  cflect4  an,  BGB. 
„      tpilcpflj.  in,  i3SB.  30i,  307,  316. 
„      fatiguaatkd.  we. 
,,      Emit  ftud  ^Qgar-  ■'■^68. 
.,      Qormntiy,  ir,  73fl. 
„      gout.  vf[tri:ti4  in.  author'*  HpfedsneHit  730. 
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favor,  in,  4fi7. 
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Diet :  bt^pplneBA  nnd  cDJojtagnL  of  Mfe.  elTeGtt  na.  ^2.  678. 
.,      hflwJacbe.  in.  053,  2G2,  2T0.  271.  2^1,  &T0. 

„      lodjaa  ni^thc  soldier,  oE,  881,  88a. 

„      mAl&iLA.,  ID,  5iT,  529. 

,,      mafit&]  d^prDBRion^  in,  4(fS- 

,,      uuifalit  nf  Ltae  yoiiDg»  eflects  on.  IM.  312,  873, 

„      pulaa  luid  blood  prebsur?.  ?l!taol«  on,  238,  Gil,  ^S.  Sd3. 

„      BidcJde  bitJ,  331,  3at,  33&. 

„      traLhiug,  in,  107. 

„      tnktnient,  object  of.  160,  635,  Sa7. 

„      iirat*  fliH-retion,  DfTacM  on.  109,  237,  858,  80).  SGH  :  ttrCaAooB 
rogflrding,  9'jiJ,  8G'J. 

,^      uric-acld^Crtu.  130  :  LJaL  ol  food^  B35 ;  wanoth  ul.  6&1. 

,,      vogctAfiAU,  [q  pteguaiiciy  aud  patLuritian.  085. 
Diggatiou  at  o  dUndatvU  m  ibe  Uric  &cid  hfl^achc,  147. 
DifSaativo  dEslnrbaDoc,  ool^pmjc  dist^ai^o^  a4aoraAted  with,  3L1» 
Digitolifl :  fl-cliiMi  pAruUel  lo  tliB-t  oE  urfo  b^^id.  173, 
,,         bradycHrdim  due  bo  inboiicAtion  by,  ^11. 
.,         epilopdv.  lu.  237. 

»,        ineutot  df^pros^un  vitli  bigli  tilogd  proa^atv,  In,  B4G. 
□imetbyl-ian  thine,  1!J!J.  193. 
DilBtaLion  at  tha  itt^niLcb,  a  point  iq  itfi  palbology,  UTi  ralBtii>ij  bo 

IM»lmtgliig  noroa  act  a^  iiaTund  sukins,,  4fi6, 

Diwnsa  incidoo'^  cu  Engliali  and  iiAkivc  Armms  in  tiidin,  3fi8. 

DiBtABle  for  Quids  vrh^n  wnterls  boiug  retAiDod  in  tLo  b]Dcid  by  collffijuift.  30, 

Diarfltin,  ftction  ttU  due  to  tbo  salicylate  olcnunt  aoC  to  tlicubfamJuQ,  193, 

[HoietlDB,  LnodeotAOtiiinof,  l^l,  171,  313,  GIS. 

DioreuFi)  blood  pressure  and^  ^OO. 

„       drugfl  cBUtiIng  ;  nlkMiw,  198. 

II  „  couaiuc,  G4. 

,,  „  uopniba,  102,  IDS. 

„  „  digiUlLB,  173. 

„  „  djiifotm,  102. 

„  „  fliytht&pbhvum,  1"^. 

f,  ,,  Iodides.  ll»L 

,1  „  liCbla,  190. 

,.  .1  mcrL-uiyH  GO, 

„  „  opium,  6L 

,,  ,,  rfibitiDiiE  3Lihi9tan?i-b,  198, 

„  „  fibeep'B  Ib^TOid,  117- 

„  ,,  WLlir^yiatc?,  44,  1^1.  10^. 

I,       following  a&thmih,  41fi- 

„  „  spilLpsv,  27l)-380. 

„  „  liehd&cb«.  ^52p 

I,  ,,  by^CoL-in,  ^i^O, 

,,  „  lUyaaudbi  diHU&ac,  400. 

I,       rvlHtiAD  ta  levar,  COE^. 

»,      reMDtion  of  xtrio  aoid  and,  &re  proportional.  £47. 
DudLft^Un  Df-  Morgoit.  cu  tobacco  i^mokluff  lu  ftlopeotft  imiili^  84i& 
Pui;,  al^aliuityof  blcxid,  83. 
4,     utatea  m  blood  aud  org&UB,  83, 
.^     uric  uid  QTcroticn  of,  odcct^  on,  of  bypceulphitf  nf  fioda,  82.  LftS- 

..  ,,  ..         iQflftt^aa. 

„  ,j  ..  ,.  aalicylatu  oFsodiL.  83. 

iKje*,  fluorattou  ill,  efftcti  of  diat  on.  8S ;  ol  dtugf,  ei-S3, 

,,      uric  fiii^id  formation  iu.  33. 
I>i*in[i>-  nicDtftl  utaigii,  nii!;f'aiiie  and  epilepsy.  Sir  J.  CrieUton  Brovnao  do,  S9^ 
Drew^^^t  ^r-  D.,  oxi  bqIods  io  DoigraiiLii  aud  epilepsy,  906. 
Priod  Iruils.  nlbLunon  in,  8^^- 
Dfopsy.  cavinntton  of,  60J  ;  due  to  bofLrt  fnHur^,  GCH. 

ohronic  Bright^*  dt^fliwe,  rnasnu  of  nbseuoe  \tx.  OOS. 
^      dniga,  reniQVod  by.  0O3.  645-640. 
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Dropfly:  Hvbt.  elfactin  remaTtny,  603. 
..       hoiiijidJiB   in.  3iH, 
„       phy*1filnglr:^l  cnndilirtiisH  *  mere  erdggemtlon  of.  b'i'l.  604. 

-ilav  EbltiurpUua  ot  waLur  froin  £he  Liastits  and,  004. 
^t       trcatmeut  of,  Cid  IHO- 
DrugB.  Bctiudk  oi.  dun  to  tUoir  crT&cls  on  utic  acid^  16S. 
,t     anioifrli,  4^ffKtB  Id,  &^-S^. 
.,      hypothotical     aptiQii     ou     ^eaaala     Mid    in-r^e    oyntres,    120;    thp    reiml 

t-p'tHiE^ium.  121. 
„      i]iKi:Ucjii  of,  342. 

,,     Qoii-]kl>hr[ptioii  of.  iu  epileptLc  JiLb,  303^  und  hi  liKV^vih'i,  301. 
It     vuioide  and,  33J. 

,1      nrabo  Gfontiaa,  th^t  dimintHb,  51 ;  bhtb  rnQrcnaa,  ^, 
IlryEdalo,  Dr.  C,  R.,,  on  tobneoo  smoking,  946, 

Duckworth,  Sir  Dyea.  on  giJiit  nnd  rheiimiiLoid  nrthritifl.  4^4 ;  oh  jcmt.  4f>0,  457. 
Dukea,  Dr.,  artfiunaTit^  as  Lo  cikusaLioo  of  nlbnoiiDiirLH,  5SI]. 
cjiMi^s  Lif  ullnijiiifiucin.  i5W.  Sf^e. 
,,  fab&I  tnti|;uL%  3HJ,  adij. 

Duuat,  Dr.  Ajlmiir.  on  the  myalgio  puma  of  dougiie,  753. 
Dunn,  Dr.  J.,  oh  h*y  lever,  4^'fl. 
D^mour>rrhiBA,  coiiu^ctiGU  nibh.  faLood  pieeaiiH  and  uric  acid,  iS8  ■   with  Then- 

matoid  jmntTi,  752. 
DyBp«jigU,  &lka1iiiily  filbluud  \u.  133. 

,.         bii4CuilFi  tLud.  567  .  pcroicioos,  &63-5&1,  £52. 
„         ftf  thriiie  ftnd,  703. 
„         authiiuand,  433. 
„  i>auflAlioQ  £>f,  447. 

cciLtvntin  hnd,  55,  137,211.447,  449,  53S,  »7d. 
..  uhloruaJH  and  tJeruicit?^^  aiiipmU  luid,  A63.  653. 

,,  di^titiab  of,  due  bu  cull^cmia,  4O0. 

„        dbeaaea  reUud  to.  &6,  44T.  It02. 
„         oflootfl  f^F,  447, 
,.  epilepey  a,ad,  •Irl'i. 

goal.  of.  7U3  ;  gi3iib  of  inleatiatw  and,  4&}. 
liflidiclifl  itnd.  lilft,  421.  417. 
..         iDttHtiJiBl  imliLiiiiju  andn  53. 
.,         mcDiitruAtioa  i^Bd)  141-143, 
,,  merQUry,  untiou  in,  HQ. 

,,         tiaicide  and,  3^. 
„         EnatmiHUt  u[.  4C0.  47^. 

urJriG  ?icrpticn.  ^Reoton.  448. 
Dyapaoia.  efTecb  ou  allialiiiity  oC  blood.  90. 


Eatlc.  MrH.  C,  W.,  ^'U  aSoQla  gf  diat,  892, 
Cba^iii  kJD  urate  InitatiQiir  IQO. 

Kijcl«9,  bha  l&lu  Dr.,  i>a  (jhuantian  of  rboumatiBm  by  aspo»aro  to  <iald  and  damp 
aXlifr  futiguti,  ^^5  n, 
,,  treHtmenti  d  dainiLged  jarnlG.  887. 

Ki^Lampiiiia.  a  or^Q  acul  ^torm^  VJd;  valno  u(  morphine  In,  fiOG, 
Ec£ema,  135.  00(1.  no:). 

Edgacombe,  Dr.,  oo  dfttly  flnolualion^  of  blorid  decimal  cutvoK,  539,  54L. 
Ed^ardb,  Major  W.  R.^  oa  opjuia  xu  fatigufl  oF  L^riwa.  381  ;  (raudpg  of  vjldietQ, 

406-407. 
Eggfl  do  ha-nii  lika  moal.  nil. 
Egypt,  oinert  und  diisc  in.  463, 
ElliTi,  Mr  UnvHluck,  on  ^uiuaI  climaicd.  IfU), 
KiJut,  G<.M£jfu,  ii(iflA[(hI  fruiu  miGfaiuo,  276. 
Eudocicditifl,  74ti.  784  i  p  red  action  ul,  by  drugs,  7^4;   tcmporaturo  cbarta  of. 

■ibowing  olTotsta  of  dru£H.  700,  790  j  ^vb^  mot^  cominoo  than  pevLcarditikj 

751, 
KodllrELnua,  pawijfk  al,  gr^&tly  iuDtoojied  by  a  uric-acid'free  diet.  307,  381. 
KiitPtitifl,  13S,  lai, 
t^piLupay,  abaorpUuii  of  drugs  daring,  303. 
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Bjil^^,  ^nwiwrnlrtlTig  fotooi,  9sm  to,  W^ 
albnmlanU  wid,  S9T. 
■lk»U«la.  lB6.180|pnteetdtT  ftDnUw  tfvM  Ids 

■ntfaon  quoted  on:  AakmDBnn,Dr»  attahwr  ol,  818-IU. 

BnMdbvl.  Sir  W.  H.,  f»«ttoo  «i:  AT. 
q  BiowH,  flir  J.  Criofcten,  di— mj 

UU|  ttB|  SlOi 
EAiUn  I>i- '-  T..  Mvtti  wftk  «a^  «r. 
It  n  ■■        IPvgiUOO.  Dl^  J't  tMPlts  witti.  dial,  flBT, 

„  Oowffi,  fib  W.,  oon^Mteon  wlfli  BtoMteh  W 

„  „  ,.       HatarftadSmIlh.I>im..liitertia>llSSttB 

SB8r«iEbuUon  of  tiudr  ohMmdlsM,  1 

Lc^TDt.,  iMolte  wltb  di^  ISOL 
MoTdliOTvfc.  Dr.,  vfaM  of.  aUL 
„  HEOcm,  Dr.,  >tcmMB  '^f  ««*  In,  MT. 

H  »  >.       B»itKind.  da  Bd«,  omuaUodj  ITT. 

T^idn,  J.,  ud  B.  F^t,  Szi;,  can&iatofa 
Ulttr^  ttfli  ^  «HfariA  faonUaiL  8H;  tat 
ofttioOtSOS;  kKld«volvln«.Spk, 

,t       mILoiu  boadkobo  and,  SSCL 
,1         blood  ohaugM  bnd^  997- 

brftln,  uinmift  of,  uid,  38Ti   pome  o^  ud,  998 ;    X""— "m  "m  U«, 

oftnmtioii  ol,  387-388,  SOI.  SOT,  811;   fflr  W.  H,  Kudbvot  oo,  S 

du  BoU  Bftynumd's  thnory,  377 ;  tMpior^  ^"^orj,  SBT 
„       oollnmik  tbs  oauM  not  tba  rsmlt  of,  S87,  S91. 
„        oonTolrionB  and,  99S. 

„        i&y  terron  ol  childrea  and,  310. 

y,  dlBgDOBlH  of,  Slfi- 

„        diatiD,cafle  cured  by,  9SM. 

„     drugH  acd,  eflMtc  of,  286,  388,  308. 
„  „     rtmiilin  witb,  286,  2ST. 

„     treatmeat  by,  310-317. 

dreamy  montal  atatos  and,  Sir  J.  Cnchton  BrowD«  on,  S96,  810l 
,,         drugs  in,  2Tl>,   St^,  288,  808  i  excretion  of,  during  ftod  kfter  a  fit.  i 

303. 
„        dyepepaia  and,  188,  279. 
„         fatigue  ftDd,  370. 
,y        hte  of,  excretion  of  drugs  during  and  after»  28B,  303;    preosdod 

drowsincaH,  !3S5  ;  tompenture  after,  806 ;  urine  of,  87^  teq, 
„        gastric  troubles  and,  295-296, 

headache  aad,  279,  292-294. 
,,         heart's  action  in,  394. 
,,         hoayines^  and  drowsiLJoaa  and,  285, 
,,         heredity  and,  what  ia  inherited,  298. 
,,         hypcnemia  of  braiu  and,  2G1. 
„         intestinal  putrefaction  and,  283-284,  473. 
,,         liidney  circulatiDn  during  and  after  paroxysm,  383. 

mental  and  moral  defects  from,  312. 
.,         menstruation  and,  141142,  279. 
,.         pregnancy  and,  288,  416,  497. 

puUe  of,  206, 
,.         ealicylatefl  in,  283 ;  why  tliey  m&y  f^l,  283,  285. 
„         tea  and  theine  efTecte  on,  308. 
p,         temperature  after  fita,  308. 
„         treatment  of,  315-316 ;  by  diet,  31G-31T. 

invmia  and,  315, 
„         tu&te  eicretion  in,  author's  reeultB,  277,  300-301 ;   rvnlla  of  otba 
381-383. 
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Epilepay,  uric  acid,  cowt  ot,  in  tha  urine  jDr.  Mcirdborsb},  Hl^;  tlucL.u&tioa  ol, 
<ompAri'd  with  thnl  ot  Iroadftdie,  277,  279.  303. 
urine  of  fits,  27",  saq.  :  diflii^alEi  to  fii'pdrnbB.  260,  StXt. 
vurLJgo  luii^.  3C3. 
wounds,  rt'pttir  of,  and*  297. 
itaxia,  DuiQ  of,  Mr,  J.  UutcTiinnon  on,  930 ;  bj  a  dnugfat  ot  ariue^  IflS. 
eipOtfUFQ  to  L'atd  Lud,  ti3U. 
morDiog  boure  mQd,  330. 
relnlioii  to  K&UKjn  ol  year,  3dO, 
Sryttabuia,  catiue  uC.  a  possible,  506, 

,,         pboriosit-  in  cuatroat  nitb,  504. 
,,  H4ticjU(qri  nnd,  504,  506. 

BiythrophlrKiim.  c^IIgiH  ou  blood  prudsurQ  mid  wcrotioQ  oi  dHdh,  1T1-LT9 ;  O0««iti 

pBtailol  ta  those  of  urii-  ooid,  171 -17i- 
Eskridgo,  Dr.,  ou  dif^t  Iroilmeni  of  epilepfiyn  3&7. 
Evemi'g.  brlgbLnBEs  Lu  tbe,  aspLaLi^tioii  of.  353, 
Ewftrt,  Dr.»  ou  ffkuU^  muLbboh^tUi  bllur  exi^usij  tjf  Ditrogcaoua  [ucid,  7S€. 

,>  „      gciut  (Uid  ^4vtii^e£tf.   T33;    rcUtba  of  gout   tc  leucatrjUiitruJa, 

7S4  ;  uilFogDiiauA  fijod,  736. 
E^Jtmuthamata.,  pathology  of,  44U 
ErcKameoI,  relation  lo  blood  pre^aure,  ^y-8fil. 
Exareta  ot  ropCil«s  aK  h  treatTnent  uf  phlhleit^  IS3;  oml'f  a  maLter  of  solubiUtj 

Olid  intrciduuLiiou.  3D  ;  cau  bt  uJttirud  al  pleasure,  12&.  U6. 
Eicroiaa:  acidity  cf  ui-iuo,  oFTcol^  uu,  A&% 

,,        ofthntiii,  Qcftl  oF,  dctoriuined  by,  163' 
1,         blood  proEauro,  oittiCtaDri,  ^3. 
„  jout  provflHted  b}',  HUT, 

„         head&cbft,  efii^c-Is  on.  "itiS.  B87. 
,,         Uiui^aikge,  partly  replaced  by.  aS7-8SS. 
„         mtnti  and  U»  lakem.  In,  406. 
,,         mental  depreMiDu*  eSeDln  OD,  BB7. 
,,        inetabollam,  «fleotb  oa,  8B7. 
,,         aitrogen  eicrstion,  ofT^cU  on,  373^ 
,.         temporature  ouFVfA.  ?lTactn  on,  ^. 
„         urate  eiirrctlun.  efltctn  on,  3(30,  3CI ,  3(^9,  S(\4,  3GA,  aod. 
,.         urea  foriuatioii,  elluctd  on,  37S,  403. 
Exoplibbklmici  goitn--,  pruinlueul  cya  of,  117- 
Eya,  poaitifin  of  bormi^l,  117. 

„    BymptoiuA  al  uria  aoid  bL'adacbi.',  ^£1. 
„     t«n»OQ  ID,  and  blood  pre^eturot  '£^3. 


Funlly  poriodio  paralytuA,  3fi0. 
FaLigi^r  bradycjirdia  duB  to,  312. 

,,      dofocbivQ  ciroulatiou  iu  niuAcln  and,  3B6- 
„      diBguD«i«  of.  401. 

diet  aud,  ]l>ti-lti7,  3117,  40A. 

epitnme  oF  all  dalectivu  rtoiubufition,  9fiG. 
„      latal.  Dr.  Dukes  on,  3fl4. 

,,      boraeB,  hi,  canintiQu,  370;  LrtiLtincul;  by  opiam,  ADS. 
.,      Mabomcd,  tak  Dr.,  on  bbe  H^iot,  3d0, 
„      patbolD^iy  of  (Prof.  Kloeso},  400, 

„      pouioa  in  tbe  bloc<t,  ia  urio  acid,  379  ;  Prof-  1^1,  Fottur  on,  379, 
,,      pi'ereDtion  of,  bj  cocain«,  313;  aalicylatcF,  36&:  in  itolditfra  aud  enilon, 

402. 
..      rticuiuatiaui  and.  ^3^5. 
.,       BtilToeH  and  myalgia  and,  3S5. 
„      tyuoope,  364;  Sit  W,  H.  Urokdhinb  dij,  S&\ 
.t      tmining,  vRecin  cf,  on,  H67,  408- 
„      nru  ftxarpeioii  aud,  3tJl.  Stili,  379. 

uTio  acid.  eEoroiion  attd,  nei,  StiB,  373:  lo  bUyid,  rnporifoaal  Ln,  $61, 
379.  3flO,  M4. 
,,       nric  acid-Iri!e  diet  anj.  3(i7i  400, 
,,       Weston  tbe  podcAlrinD,  ca«eoC,  Q8Q- 
„      woather  ehapg^A  and,  379,  381, 
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Fan<?etb,  Dr.  X,  hj«  FMulta,  104 ;  c-ntioivmn  hy  the  author,  lUS-KMi. 

Fayrer.  Sir  J,,  on  pglnifHiAry  thmnibortlSn  ^Gfl. 

Fouwii.-^k,  Dr.  SalUu,  on  aciitf  phtLLsia.  4-2fi. 

Ffrc,  M,  Oil.,  tiu  ceual  ciicjidntiQu  after  au  opilcptic  fit.  ^3  \  paLte  tu  cpili>p&f*j 

^7D;  BpilcpAj  and  migraim-.  S93, 
KorguBOB,  Dr.,  oa  diat  treatment  of  opilopsyH  437, 
Favar^  jieiditj'  of  urirm,  relation  lo.  2S,  40,  iiOS,  7!^K 

,,      nlkalimt?  ol  tlic  bloiid,  rtldtTon  to,  77,  J^,  208,  4t)H, 
,,      ulUhDUun  of ,  lyj. 
,,       chilJrvu,  has  Ki'^utter  efTcct  lu,  77C. 
,H      oo11ji.-miu  fdlowiuft,  :]3^'3a3,  aSU, 
T,       oonvaldioano*:,  tho  piilac  ol,  309. 
„      diurents,  OS,  W3  ;  author'a  vxperioDciu,  6C0. 
,,      microlH^a,  an  oftort  nt  Nattirg  ic  bam  np,  159. 
,.      pitlte  of  r^vph(iid»  M[Lr(iy  on,  2].1. 
„       rbeujoutifHiu,  luay  prodauo,  E.-GO, 
I,      ^nlicTlabtd  in,  5G0^ 
„      ifcin  tfouUos  followitigH  506. 
„      tirht«E  it]  bkCid,  ^Evct  on,  fifi.  30S,  408, 
FoveraduQ  tfi  raiorabaQ,  »llL>ct  of  collri-mi^  in  Eavour  of  Llieiri^  l^'i;  Ircatinant  ol 

by  Balioyfn-tes  and  diol.  537-Mfl»  GST. 
Flbfx»ai  struuluriMd,  alkaUuity  oF.  T4fi. 

II  „         djatfOADa  due  bij  uric  acid  iTnUtion  qI.  135,  loa. 

„  „  toftft,  r,r,  74e. 

»,  „  ioflammAtiirui  oF,  4?IiA.ruct4?fiatiaa  of^  18(r. 

,.  ..  lutoAllTiB,  of,  anit^  ia.  455. 

Fibrobn^TiRhiltft,  algns  oi,  4ai_ 
Filiroid  phl-hisit,  43a. 
Fick  and  Wislioeau*.  Mperimeiil  on  the  noumeti  of  ujiitculftf  aaer^,  S73.  37* 

TPBiiii  to  aomo  oicbaiit  Ealiaciaua,  374-37S. 
FidgoLt,  pLLihijlogT  of,  SOS. 

Fiehor,  Dr.  TIjMdoivi,  oa  Dr.  Oittan'a  IroiCtoent  of  endooarditiB^  7B9, 
FttA  marFi  f'omtnon  in  hivi  th&n  gidx,  AOH- 
Fitzgcrald,  Mr  (i.  F^,,  on  pujjrpfral  edampsin,  31S. 
Fiat.  II  It  net'  4[^d  uric  acid,  1^. 
Flua-bitL't  i^cid  tLoIr  r^-aulta,  509. 
Fluids  ia  diet,  rciabioii  Co  blaud  pressure,  QB3,  31ti- 
Food,  anitiiLia  uud,  &T3' 

„     poor,  ol,  liQW  ignotance  tead^  to  laas,  HTS. 
,,    prtiiUD^.  a^yluEiif,  anil  poorliou^^os,  of,  miggeillonft  oh  to,  873. 
FoiHlti,  iHirouutagc  of  coatiaiued  albunisii,  830. 

FoimAbiou^  emrction  aud*  uf  uiatea,  j^vuf  tuI  cDnclunious,  t1^17,  Ii4 ;  ove^ 
poriods,  IG. 
,,         umt^r  uiant  bo  diAtinguifhcd  From  cscn^tiDu,  3Q. 
„  uiio  ooid,  doM  not  vary  in  rtlatiDti  to  urea,  33,  133. 

FuBter.  Pmf    :lI  ,  fil!«ctu    of   eiercisEi    uii    roaotion   ot   raitsclen,  147;    aa    tbA 

phyHlotogy  of  waarincSb,  879^ 
Fofiler,  Sir  W.,  lactic  bt^id  lu  dibbetea  pcoduDaa  rheumatisin,  CfiT. 
Frajctir.  Mr.  J.  K. ,  i:*ii  lodida  of  mercury  iu  luriDoply4ivi  299. 
Frojer,  Mr.,  of  BtDbd  izi  India,  ^t. 
Frigbt  a  depros^Hiit  and  i^mso  of  ooUmmia.  Ii3-i:i4, 
,,      oliorefi.  relation  to,  XT-'i. 
,,      euro  of,  by  a  draught  of  nnne,  123. 
FrugivjDh  bttvti  ^mab  pcw^rs  of  fliiduraiica.  ^7. 
Fruit  aad  vogoLablus :  aoldity  of  urine,  oflocta  od.  715,  Tl^i  79^- 
„  „  goHt,  elTcrU  Lxi.  715.  716.  SeS. 

„  „  bnnnle^d  nuart  Icom  mciat,  716,  H6H. 

„  „  v±t6e  Guppljfld  and  tbir^t  provi^utcd  by,  3I4T. 

FulJsrton,  Dr.  A.,  on  the  aation  of  cotatnc,  lid, 
FuEJcbion  dt-pendent  uii  amount  vt  urat^J  lb  Llctodt  139. 
Fum^tioiul  liiBVaco  must  be  ^DtiugmabeiJ  trom  oi^auie,  366,  257. 


Uairdner,  Sir  W.  T.,  on  lodidv  oE  pct«aKium  \a  astboLft,  139, 
Gangroac.  tymmetrical,  oanfl  oF.  4^1. 
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Gardner,  Dr.  Willougbby,  on  gout  and  Til«]aD<!bo|ifl,  547. 
■iKrraU,  Dr.,  cm  ai>idltj  of  Chfi  urine  B.tid  enKration  cif  plKuplmti^^,  II, 
liihrrod.  Sir  A-,  i>a  Blkaliniti)'  of  joiabs^  p.J^  ;  spleen,  C. 
,,  fluidh  in  bihnueb  and  ^oiuLt.  180. 

„         flout,  52, 151,  ITS,  ^5ti;  j^out  of  intQAtlnsa,  150. 
,,  prcg nancy  nod  gout,  ISl, 

„  previaaq  vicrk.  and  iln  grvat  vaIuo,  7. 

,,  urnEii4,  diAEnbiiMmj  ^r,  m  tho  bnd^,  5,  <155. 

„  uric  acid  [a  blood,  13, 15.  afl4i  nx<>r«tlfiii.  I3fl, 

GaiTiMl,  Dr  A.  E.  t  EjQ  alkaUtq.  eHect  on  nrme  and  baurb,  7dL. 
„  ,,  aiiicmi&  dI  rheiHEiatianit  553. 

„  ti  rboumati^En,  dolohicimi  in,  7B0;  aricaoldtausihUoc  ol^  7i5- 

„  „  urate  deposits,  Ti5,  lili. 

liuBtralgiA,  IC^;  4B.!ii?rlnta4  in,  4!i^r 

lioaLriiriiiLe^liiQal  irnULlion  as  a  cauea  of  CGll^PTtiis.,  5>i.  <dl4'31!).  fi02. 
Gayford,  Dr..  aasaQt  enlargod  glBiidi  aured  by  diut,  76H. 
Ooe,  Dr.,  collsemiQ  pAialyaia  dlaguoAod  ah  hyait^iH,  598, 

,,        gout  and  obrooio  bc^ucho,  od,  258, 
Goner^  par&Iv:^ifl:  caujation,  356  35ij. 

„  „  DUTVfi  rjl  unnniii  iacidi?ncP.  B57r 

„  ,.  degGneration  of  nenoiis  tiinguea  in,  .^'iT- 

,.  ,,  gr^jBt  muntAl  [xrwar,  relatlcn  Ui,  ^7, 

„  ,f  mDomuLD  aud,  5156, 

,,  „  migr&ipo  and.  965. 

„  ,,  tabids  und,  ^7. 

iJirls  dcd  women:  tliofpa,  gredCej:  linbiUty  lo,  SOR 
„  ,,         dovBTopni^nt  in,  ^^i,  fi&H. 

„  ,,  Raynnad^s  dJHL'iiscH  grcaluT  iiahUily  to.  AAA. 

«■  ,,  rLEumaliHiiL,  ^ri-'ntcr  linbiliry  tu,  5^(3, 

.,,  ,,  uiio  acid  fluctuaLiotia  iu.  331,  3.'^,  553. 

GEaode,  tJClargoEnunt  ot,  135,  T7-J;  Or  Goyford'a  ciuc.  7G&. 
Glaupoioa  :  blood  prciisure,  relation  to,  223. 

„  pathology  of,  2^3. 

(Tlyi-oHjll,  cbfimif:a!  furmwU,  107. 

,,        reJaliioD  bo  Uippuric  mid,  43  ;  udicyluriu  au[d,  43  :  urlfl  aold,  43. 
Gljcoi^uria,  a^uu  &ad,  G5L, 

,,         albuminuria  lod,  par4]!el  o&usatiou,  OGG. 
,,  ougi^ia  and,  4>54X5S. 

„         gout  and.  636. 
,,         gnuulur  fcidooy  and,  GftS. 
,,        l«ad  uutic,  uLu  bti  piuduL'ed  ill,  &6fi. 
,t         cdIhIioii  to  timo  of  day,  GTO. 
,,         [aeeahio  Itiuhctna  iridiitua). 
Goy&rty,  Dr.,  oa  ivdoma  of  cyoJidft  iti  mlg-rt^inot  933> 
Goodhftrt,  Dr.,  on  tBlbmB.  414. 

„  „      flxcofc^  ot  uric  AcSd  In  tbi^  unrit  Drcbildreu,  KHS 

,4  1.       furniMiuu  ot  urii:  acid  imd  ^ugar.  33^. 

QiiodHun,  Mr.  W.,  ou  iLo  use  cf  conliiif{  tub  ^fd-tcr  wJbb  mtrciii  v,  tii4- 
Ou^ngo  and  Ccutts,  Dr».,  on  cODViilaionBi  2l)4- 
GoaC ;  ftir  tubos,  of,  Dr.  RuchL-rou,  430;  nrat<!6  found  iHtitN,  ilAi. 
fJkmliedia,  7^, 

artificial  prodiiQlion  of.  lEil,  &fti. 

attack  of.  i?t|i lunation  oF.  701 :  blurat^  nol  the  caiL&c  uf.  reoBOii,  fi&&. 
bliipd  prtjspuru  and,  S'JQ. 
bodily  IhboiEi,  ofToctA  of,  fi'57«  738. 
Bright'^  dJLioLuo,  cbronii',  And,  137, 
bJTonohi,  of,  euro  by  aiilioylitloA,  1311,  Ol ;  autbor'A  citbo,  H44. 

,,  rv[iLi^imi  lo  ariljritifl,  431  ;  tub«ro1«  and  jkbLhiiiis,  431,  431. 

„  nyniptoTHK  iii,  fi44. 

ohanuccaut^CK  of,  131*.  43(1. 

oaumiloD  of,  by  arrcat  of  laanntrUBtiDn,  73 L ;  La^uioTrliogei  Till. 

oblorofomi  atid,  SOa-:tOO. 

ddor,  relieved  by,  7J5. 

congestion  at  thfl  liver  ord.  050. 
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dmgncHL&  of,  TST. 

diet  Iti.  13^  ;  uieftt  dial,  IQJ.  records  d(  curea  by  diet,  739'TiO. 
,^      drugs  cluanj]g  tbe  blood  uf  aiiu  acid,  aclioD  in,  aSfi.  70S. 
,,       dvapepsia  iuid,  ;03,  729. 

flbrouti  Iriasuat,  cf,  tuadfl  tij  fly  fiooi  pl4ico  t3  plftco,  460  470,  815  ^      !<pf< 
ta  ndJAJ^ent  tinaues,  84G 

fibnuH  liEtmea  af  teeth,  ct,  car«d  bj  «&1iej3at0B,  739. 

EuuUnLJttti  uid,  Dr.  Enaxi  un.  733. 
0l  bFhbb,  ACtiQEL  lu  produuiugi  704. 
„       Jctcatinoa,  of,  J31,  43),  SIGh 

M  I.  AiLtLor'e  per^uol  <:iLp«rtetifii»t  ibt,  944. 

„  „  pLUKstiofj,  455. 

,.  diagnosks  ol,  4^1,  J^iC  4ft7:  diRarBnlifU  dXl^fnQm.  469- 

„  „  lead  DOlic,  ^uniUr  to.  0^2-403. 

„  It  t^AJj,  Dr..  u!fc»  uE.  404' 

tt  „  tresitiueut  (jf,  469, 

..      looikl  initiation,  Mordtont'a  tieoi^y  cf,  IBO. 

„     iojary,  nfieotq  cl.  IQl,  730. 
,.      ini4it  eating  In,  flifiwts  of,  72^:  Jkatbar'Aexperi«DC0«ij  110-111;  pure  nn 

dint  izi.  713. 
,,      mcl&D^holia  and.  10fi»  547. 
,.      menopauBQ,  relation  to,  41>£. 
,.      cBBopbagiUp  ol,  4M), 

polviE  flunrds  tl^au^,  of,  4Gfi,  469. 
„      pbarycgitiH  B,nd.  Dr.  de  Havillvid  HaU  oq,  433. 

.,      phlhiaifi  nod,  421.  435.  

„      rbeuJuaUtuji,  difletii  from.  633:  Ideuliiaikl  with,  160,  6EI3:  nuj  kave  to 
(mbed  aa,  738. 
rhcuumboid  artbritin  and,  C#o  auma^  far  oitwa  of  Hume  coadition,  li 

783, 783. 
ScoUaad,  rarp  in,  A^H.  T^, 

■AOHOTk  &Dd  ulimaU',  pfT^'ctii  oE,  327,  704,  739-790. 
..      Hedentarr  vurk,  eflarta  at,  T'^Q- 

,t      DolveiibB  of  uric  acid,  relieved  bj,  1&G«  739. 

„      utriicie  aod,  2fiC. 

,t       tLrombonii  and,  G64- 

,,       traobDaund  bmnrbi,  of,  4^2,  T44-I. 

tnacmenti  or,  7!10;  by  cnlchlcuiD,  7,^;  by  aaitayJiteA,  739. 
urlo  bcid,  ex^rtbion  in  c&ae^  of.  XQ^,  6^. 

,,  t»  tba  f^TULip  of  diNL-anv'i  duo  bo  ]»f«cipiT4biuo  of,  ISA, 

,,  ,,  hoadacba  aud,  :265. 

Qd^cre,  3ir  W..  on  cojioar  aod  argyriik,  44>1, 

,,  .,  migmiua  acd  opii^p^y.  ^J2,  2071. 

OrftDf..  Dr.  DUEidos.  cblcrlde  of  &Jnmoitmni  uBelnl  foi  hahduhe.  548. 
Qrs-Hbvy.  Pn^t-.  uflecti^  of  bifib  arMrlal  teuHLun  du  L^rtbraL  DlrculALloa.  90&.3OQ. 
Qravd,  affa  Colculun. 
Gravca*  dinasc,  aouto  rbeumkti^tii  itad.  145, 

„  „        blood pnffi^iiro  aiidn  142,  lU,  UC,  147. 

,,  ,,         GOsGd  m  iUuHtrutiou,  11^-145. 

„  „         GUUEatlou,  144,  14it.  . 

„  „        i:bf>rea  liiid.  140. 

I,  ,,       EnsuaLiuatioti  atid,  14Z 

fl,  ,,        mercuryt  triuitiii«D  b  by,  14b. 

,,  ,,       patbology,  fiuggodbioue  at  bo.  14S, 

,,  „       promiaeat    r^e   cf,    dtitmeuibhcd    from    Chat    (il    bigh 

pTfiSBLire,  247-14^. 

„  „       women,  oocurrenci?  in,  142. 

Gravity,  efl^bg  on  the  circulatiop.  2Jld ;  valuir  id  cUaical  vork,  304. 
Groat  mdQtal  pOTFtr  And  jn-s&nit^',  402, 
GLifkriiQD,  ohoiai^  formula,  107. 
Gt]a.nma :  headache,  a  cure  for,  &2G ;  why  it  abound  uet  b«  i^oed,  tAA^L 

Gull  tmd  SultoPn  deganemtiv'D  pri:ffe(we&  \n  yeeaoJfl,  187. 
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GnthTla,  Dr.  L,  G.,  i>n  biemikturia,  fiia,  friG, 
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HcmoglabLnuna.  BTiiBmU  and,  516-517. 

blAckwfeter  ft>?L  and.  .^SO  533- 
cfkBDG  of,  613,  AH.  fitfi-SIG, 

aod  &JbuiDiDuriikH  57S,  595^ 
„  CQlIamin,  aigns  of,  io,  513,  630, 

,,  drug^p  produced  by,  55?. 

.t  dyspepsia  iad.  L3d. 

»,  head&uhf]  and,  517. 

,,  kidovT  irrltttdon  caiiBod  by,  6^. 

„  mLlari&  uid.  590-599. 

nephritin  and,  595, 
,,  cmkluriiL  with,  causatioii  of^  fifiCt. 

,.  Bobvrbt.  the  late  Sir  \\..  du,  091- 

,,  UED&  rormabtoii,  control  bj  udo  aoid  ftaJ,  J713G;  relabioa   (□ 

atbanif^Ti  io,  £92. 
,,  uric  aaia  i^tonn,  a,  511. 

Uemoptyain,  tteatrntuC  of^  ^2^;  Mn  J,  ^.  FroBtfron.  *J^J. 
Hitmorrhage  :  artohe?,  from.  S2<^. 

>,  cafnllrkileu  or  vtlm.  from,  229. 

, ,  ctirebiid  troatiTiQut.  of,  GiT- 

„  ftouL  due  W,  731, 

,,  treatinoDl  oi,  230  1J30, 

Haig.  Colonel  P,  da  H  ,  ou  the  diet  of  the  afmy  in  Indii.  &G6. 
Hair'i  ftstbTita  care,  19d,  jaa. 
Hall,  Dr.,  on  pLiriti  m  uatmeal,  835. 

.,  M  abseuGO  of  pkirin  froni  wblts  bread*  835- 
HalL,  Dr.  do  ItavillAnd.  an  gDuC  and  pbar^glti^,  i^Q. 
Handfard,  Dr.,  on  cboraa,  tL03. 

HandnriTi,  Dr.  0,  P-,  cane  of  oollFEmit.'  pa.ratyBia  cured  by  diat  J>97-509r 
Harlej',  Dr,  V..  on  mimculiir  priwor  in  morning  hciirn.  JtfiU, 
Borper.  I>r..  urea  Ld  tubflrcT]|i»l»i,  4%9- 
Hnveloch-EUiB,  Mr.,  oa  aunual  [:iir¥ii  of  coDCBpliciu  rateL  lAA- 

„  „       none  of  incideuCB  uE  fiencra]  pamJyHi.i^  357, 

H&wtboruo,  Dr.  0.  U,,  on  cinho&iB  of  lJ\or  aod  pvroxia  A12. 
Hay  [over,  aauBation  of,  427, 

cltniftte,  mlation  to,  panllel  with  cat^rvb,  411. 137. 
Dunn,  Dr.  J.,  on,  438- 
.,  ticatmeut  of.  497. 

Hayorart'd  piMCf^r^i  and  the  eatunabiaa  vt  ntlti  a«id,  EHM  i  in  biaaiin,  6i  d.  TG. 
Hcoducba,  %aa,  induoooa  on,  266,  3CT- 

„  aJlernatJou  of^  wibli  conliM  Uilan,  148 ;  flouty  paLas,  Z-4,  IQS,  lii7' 

138 
,f  aEtltudfl,  infliij^noQ  ai.  27t- 

ariiEtdbJ  production  of.  IZM  2fl5 
nuthor'n  iuiuiunity  aud  its  Kutaa.  Wfl- 
,  bUateral*  360. 

Brigbt'B diteaao  and,  9G8. 
.,  aanuor  itnd  organi*?  dla^^aw  Hiid,  ^fi,  ?GD 

(?aii4«?  pnHtnciDg:  acid^.  ]4,H-itl4. 
,p  ,.  >,  capillary  .rlntructlon,  ia'2-m3- 

■  t  I,  II  bcataiid  bad  air.  S3, 

,,  ,1  ,,  iatracranial  prajidurQ,  2*>0,  -iCfi. 

„  maat  eatti-g,  9.  19U-tS0,  35j. 

.,  ,,  ,,  theorj  of  fauHatioTi^  S5t,  QAG. 

,,  DharaaterijitlGS  of,  930. 

oeld  baudv  aiid  fedt  in.  ICO,  IGT,  2r>a 
.,  r:ornpre9»ioa  dI  carobid  in  Ireiitment^  20^^  3T(i. 

ourifi  of,  IBS,  IS4,  2G6,  970,  27^ 
.i  diAgDDtiia  of,  ^69^ 

diet,  oflcott  nf,  1,  9,  IfSS-Sfifi.  <25e,  370^97^,  fi73. 
„         d^E'^^l'^"  *^  ^  BtandflbUi  in,  ilT- 


926 


UN  DEI 


HndftcL«  :  duration  at.  30ft 
,1  djepepsiD  nod,  138- 

,,  tatlj  infTbiiig.  ]£4. 

,,  eiflrobion,  aaJ  hbkcrptLOD  of  dnigt  ia,  304;    cf  ur&tM  in,   I52-' 

r«likLi(in  io  Liorm&l  ercroClcti  of  urio  acid,  fi&Sv959, 

,,  oxerol^,  edecLfi  ul,  2C3- 

K«Dt  «Dd,  i53.  ^0-257.  2Cfi. 

,,  hereditj  and  pTcdiBpoaitiou  to,  ^JB. 

„  moat  produoae,  t),  l^li-tSi^,  251, 

,,  metiatruntioQ  and,  I'l'j,  -J5U,  ^^ 

^,  periijdicily  of.  2NJ,  2A7  a5«, 

,,  [lOiiiLiaD.  eflecEiJf  oF,  21}!' 

,,  preceded  by  nt^lL-lrejug.  25A.  ^SB. 

„  pftTonlioc  of,  liTO,  a7C. 

,,  pnlDo  fjf.  3^>l. 

^,  rbaumatiBTU  nod,  ll)G,  -J5~d. 

»,  -iea-biL^ifTif^ii,  of,  317, 

,,  sftonE  in  tht!  Duck  in,  ^4M). 

t,  slarvLliun  cure  of,  ST5» 

,,  tclDpcr&tiire  iji  jnoutLi  bhd  rcotiita  Junng.  8@. 

,,  trciitjaciit  of  i   diet,  irv.  ^rt  I'ict  ntow, 

,,  drugs, "bj,  ISa.  184.  ^70,  372376. 

„  J,              indiuftlir^tifl  (OP.  Bfifi,  970,  2^1-393, 

,,  ,,              wLoub  ill  the  nock,  by^  W^- 

.t  M            Hdu'vaLiun  »ud  dimiiiifibed  fluids,  by.  207.  373- 

,,  rf              HtoDikch  iu,  270, 

„  urlo  acid  and.  iJ,  W,  ll-Iii,  1-H-H^  ISS^  na-lli,  2^3,  358. 

J,  urine  ^POiiiitj-  tn,  MS  I  253-  SGO. 

„  WirBitb,  cflei^l,  of,  IS5»  Iftf.. 
Hfttrt  •  lilood  pn*5siin*,  jtpcis  ol  hfgh.  'iSl,  3fl4. 

„  i;oUii:Ljiu.  iul]u<^rjci?  iu,  ^63-354, 

dj]»uUoii  qf,  see. 

„        diBoiuooF,  left  cb^Linberd,  T50-751  ;  right  diambar^,  T£(L 
„        failuTD,  bJood  pri'saure  iu,  21S.  SIS,  lOG- 

,.  ,.        cblorDiann,  Aftor,  JJB8,  m'^,  ;  i^daiticn   in  (tirmvarb,  Z^b; 

Slid  after  df lircry,  JJ7-2Sl^  ;  rara  m  herliivoEa,  3^6- 
coIl»tnla  aud.  401. 
p.  „       doIiriLiui  aud  nmnift,  rel^tioD  to,  360. 

,L  ,,        ulbritea,  nftef.  h^5. 

,,  ,,       ai^B  d(,  in  Brigbl'n  di&easd,  3Bd. 

„  ribtoliq  LifaKUftH  of,  719. 

,^        prominaiit  ey^,  ah  icdpx  U>  iCrongtli  nl,  11^. 
„  iLrenBLh  cf.  i|»Jti»rirlini''.  Lhu  iltsunrtt^,  *97-406. 

„         vBJvts  ul,  7S0  ;  liable  to  jiijuij  ur  aLmia,  760, 
,,        ^tnhtcsB  of.  cfiacln  in  Raypt^ud^s  di-seikAe,  4fl9. 
HoAt«  ail  u  C4JA0  of  ditivflEia,  401  ;  trcatmont  hy  opium  or  sAlicylntoSn  i^- 
,,      cold  aod,  tbeir  eOttcl  :  on  uEt^retioUn  ^^1-33,  6'1 1  ou  euicid'^,  3^, 
„      rfieot*  ol,  wiMi  inrt  wiiboui  aaJiD\lB.tt*i,  473,  474. 
,,      GDduroDce  and.  ^Cp7-'1f>S, 

„      tuA  a  depreuiLDt  i-z  lliooC'  free  frum  cdlitmia,  ilH,  405,  Dili  BBS. 
„      pioduction  of,  080  ;  cflec^Ei  af  urcf:  noid  ^>Ei.  3tM^. 
I,     urit  aPid  Ijoadftcbe  rolbvrd  by,  1S5|  l&L 
Herringlitm,  Dr.,  od  mdbt  tud  lakgraiue,  9TQ. 
HerLr,  Hi-.,  eicretioo  of  urm  at'id  in  t-jHlup*}',  231,  440:  inlflaUn*!  putnitftct 

I{ei7.,  uti  UL-^iiembicii  of  vmccJr.  137, 

HeterD-nLlimiimiFiijiB.  ^^61. 

Hill,  Df,  L.,  ao  jluidsaud  b1i>oJ  pctastiFe,  22B. 

Hindus,  calculus  nud  rbeiinuGtiim  rare  in.  889- 

HiKtory  ol  aiiLbor'^  r»4tarpltt4,  I. 

HiifmADu.  Dr,  G. ,  ou  ucidn  aud  well-bt^iDg,  ^122.^^. 

IIcpt-Le^i:^,  Sir-,  broJu  fevbr  ul  tUv  drmim-  I'A^  si-q, 

,,  „     cB»if  of  poiHi>ui]}g  l>'  bLM-f'U-u,  7.iSvAti. 

,4  >'    •oJicylaiffl  in  the  atio,  imUfctimik  prCiJuecd  by  moi 
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Huptma  and  JIopc,  Mcaitt?.,  cH^tdUi  of  thTDiim  Irood  ffom  uul^Iqiq,  130. 
QorbB,c^nDWiiki,  ou  tL^i  formiLion  of  uric  aeid,  138;  bis  roiiiiLU  mftjr  b«  due  lo 

oitTi.'^tion  or  iDtroductloD,  1^9. 
Horder,  Dt,.  E,  Eir,  □□  r^^ilorofonn  umnng  the  Cliln^n^,  Sy8. 

„  „  diet  of  tbe  Chiuaie.  870. 

Ronei.  opium  f,Wnu  tu  Indian,  403, 

fheuniHitlsui,  and,  9Gl>  370,  ^03-*04  ;  wby  ihoj  nuffer,  ^60-370. 
Horsla^,  Mr,  V.,  mhof  d[  iDtroor^nial  pam  by^  trophming^  tJ6L>- 
Hahbi-rdf  Dr.,  on  oouvuSnioTifl  of  butlte-fed  inlants,  '•iH- 
Kachard,  on  Halii?ylat4]  r)f  meLbyl  in  bepaUc  coIiDn  47^. 
Hoaiphi^r,  tbe  Jat^  Profct^sir,  un  diet  of  iba  Bgisl,  422.  364-^65^ 
Hauger.  bradycufdla  \o.  207.  208- 
Huiil^flTi  Dr.)  oa  bluud  dcatrucliou  and  iaareaH  of  uric  acid,  631 

,,  ,^  cnueation  of  pDmiuiona  aiur^miri,  5lj7  ;   bublior'a  i^xpbiiLatiOB  of 

his  foott,  56& 
,,  ,,  fipletin,  the,  in  dsstraobion  of  blood  by  dmgfl.  C58, 

),         „  nnc  ncid  nnd  KBynLad's  dlaeanv,  49£i. 

HnntAF,  John,  on  Ihc  phleuaHb  of  uauHeA)  214, 
HydrffiiuiiL.  vfToctB  on  solution  of  Gtale  dt^poaiba,  T06- 
Hypetcrmia,  vo-i^ulardiiuiROH  nnd*  ^i23- 
HypoHulpbiUja,  o'.'biui]  on  Lcidit;^)  51. 
Hypoxaothin  :  cliainicil  poiupositioi],  107. 

„  efleotfiol  RWnlliwing,  8,  'M.  114. 

„  eHocLs  of  focdlug  buliuily  mlh.  {^J6. 

,,  squivalenti  to  uric  acjd,  3. 

Hyatarifr,  cauutiou  of,  23^,  ^90,  ^3. 

,,        coU^nfLLc  paraljALs  diagiiosod  b^,  609k  000, 

,,  nutnLion  in,  28St. 

,,        reJfttlOD  to  nrLc  Bo^d.  15.').  969- 
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Immunity  ikgain^t  dold  and  wot  Lindar  Balioylktae.  44S ;  nlaliotJ  to  solubility  of 

uric  aaid,  4i'2. 
}riadeoati  of  diivaap  on  KEtglisb  and  ualive  ■rniivB  in  India,  bow  Iat  the  efTact 

□r  djab,  S6S. 
ludift)  army  in,  val6  lidlc  mB^b.  BOB. 

f,     natives  of :  m^ciio  of  tbcJr  auneriaga,  BSL-SB^,  ^ 

„  1,  oauaer  iiin<>i]g.  t&3. 

„  ,,  eoduranoe  ul,  iO(i-407,  9^0. 

,,  ,,  Tnaiaria  Bud  dmt  "i.  ^'27. 

„  ,^  vegeiHiian  :  guul,  rbtiimiiLiBm  and  stone  In,  ATO. 

,,  .,  immuDily  From  cblorolurm  t^ymoopv.  39B, 

„     opium  glYCQ  to  hocwfl  io,  40a. 
„     flalic^lBtDA  in,  bnd  actiou  of,  460- 
lufooLion,  ImUiity  to,  15'J- 
Itinuininatmri,  blnod  Dc^ndition  in.  77-73. 

fibrous  tinHueq  of  air  tubB4.  of.  411. 
lEiflLiL'u^u,  Buioide  jittd,  s^^. 

Injury,  oUscla  ol,  in ;  gjut.  730  ,  rliuumHiam.  TflMfiS. 
Itisana  dlablifiMa  nod  craving  f^r  voftt  in  childmt,  40S. 
Jtisauitj,  iiicn-iao  of,  407. 

relttioTi  lo  grent  mental  p<swet,  40a. 
IiiHfint  blten.  Inirniiiiitv  fn^m.  in  rotiLtion  to  j^otlvnilik,  a09. 
luwjmDm:  oalutiii;],  treitvd  by.  32t. 
,,  curvd  by  diet,  356- 

ti  hj^h  bbad  [ireK^ute,  relation  to,  324, 

In^tnimoTib  and  mebboda,  308. 

l(it4ii(tiEiiLl  putrufaotion  in  epitepay,  autbor'ib  einJrtnaCkiii  ■>(»  3fi3,  4T:M73,  MW, 
TiitefltineH,  gout  of.   434.   447-  4^^  4A7  :   v.ulbor'ii  ovp^n'Ptktvn.  4-^1-  tbi.  R4i) : 
olT^al^  of  ^UcyJabc  of  auda  uu,  4i^i,  i^3  i  ttpkbiiatl;>ti  of  Itad  i:u)ic.  4M ; 
Sir  A-  (Jurrod  and  Wir  Uyuu  Diickwurtli  "n,  4ftO. 
liiloKi<!fttlou*,  bradycardia  [iiid,  ^t06.  ill* 

,,  opilcpsv  and,  --^6, 

Intraf  raniaJ,  cirvumJoi^t  urb  acid  efleoti  tiu,  301 
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[^ide  of  morourv,  effapt  on  udne  and  blood,  133,    546-fil7    how   it  nui 

pobaFVltim,  Tti1n«  cif.  Id  •  aathmit,  428-439  ;  flta,  305 
Iodides:  ftcidity  of  qrine,  effeata  oa.  197. 
,^        arterial  tentdou,  offeotaoii,  lOO-lOt- 
„        utfamn  trabted  b^,  123, 
^,         Bright'ediefiAHatrautcd  b^^  S43  644- 
f,         dKDgar  of  flUddoDJy  leaving  oQ,  !211. 

affects  on  excrHtlOQ  rif :  nmb-ii,  101-102  -  vrHfc«r.  103.  lB9.  546. 
, ,        g4}Ul;  o(  rikln  pToditneil  hy^  AOC, 
..        WmurrliuKe  trenLed  by.  229. 
IpccacajLubrVf  prob&b]Q  action  lu  ruL^rnia?,  ^GT- 
Irf.Wid,  q/incar  and  did  in,  JG'J. 
Irelaud,  I't.  Wr.  £U]{:[dc  and  iafi&uity,  UJ^. 
Iron,  i^a-aaing  rstanCicn  of  uric  a^ci6.  fiM-54,  E9T- 
„     gom,  LU.  710. 
„     rhaLUDBllaiD  bad  rbeoinftUjid  artKriUBt  in,  £C.  76G,  SlB» 

Jakacta,  PmE-  R.  voEi,  ou  BXcShH  ol  oHc  Hfld,  MA. 

Jandt^Hqick  on  tin?  autioii  of  cieTcuryt  195, 

Juuudico,  135,  ail. 

Jorojop,  Df.  W,  J,  S,,  on  alloanir- holding  bodicoiu  lood,  llt^. 

„  „  tbymuK  feeding.  ea«vtaef»  lltf, 

Jointfl,  alEufiiilty  dF,  liua.' 

„       remuvol  of  urates  from.  Tfll. 

,,       tlsbtios  uf,  m  old  ADd  j^uiuig,  DD5. 

,,      uric  acid  stored  in,  \^6,  IQT- 

,,       voAoulLrity  of  H  695, 
JoDu,  Dr.  Hnndffeld,  on  bbo  baart  In  pregnancy,  6Qd,  C^ 
,,       Dr,  litoyd,  on  the  cauiiatlon  ol  j^hlfiroaifl,  561. 
„       Dr-  O-  OlBjton,  on  cMchlnff  cald,  435, 

Kclbb.  Dr.  Oenrge  5.  :  dihlKloi  curod  b?  r^atrictetl  dleb,  090. 
„  ,,  diet  ill  urto  bcid  dipoase,  EI48- 

^  „  rcltircncij  lo  writings  of,  648,  840. 

„  ,,  flLimulfLrrL  ni?Cioii  uMi^uorioo,  IDS. 

Kidd,  Dr.  ^V,,  salicyUii^a  and  fLtigikOn  ?(^> 

Kidney.  BlfcaliQit>  of,  may  uontrol  tbu  eicrelion  ni  nrio  BpOld.  74.  

,,       ctrculabiuD  ID,  »b  tbo  eud  u(  jlu  epilBptic  p&roiyi-ni,  283;  Sir  Lftt. 

Btuiiton  OD.  171 ;  cfleota  of  Ufic  iiuid  oti.  170;  fllTtuLri  gf  drajes 

171,  ■ 

,,       oongastioD  of,  dao  tc  bad  blood,  Maboimd,  580. 

„       diiGKRi^d,  ohn  produf^e  oormAl  urina.  &fl3. 

,,       Bnu^lATi  wttli  good  sp,  gF.  of  ur^ncH7H£. 

^«       leeiju  oE»  iit  rt«condiLr>'  to  bc^tero-i^bumiuffimiEL,  fi80. 

^.       Hft^uaud'rt  lEi^uso,  ijj,  477,  500. 

„       rrJ^  of,  in  urio  B<?id  formatiop,  19  90, 

,,       watorfram.  4ia,  419. 

K'vtk.  Dt,,  hi-linviE^iiF  ol  licrMvc^rA  and  r^arnivnrB  aHnr  Gfalorofonn,  on,  695h 

,,         blood  frnni  tn^t:  cpf  nnpmin,  on,  &W. 

b]oi>d  preHsurti  duifu  not  tall  ftfter  dhlorororu  aa  tlie  htt^ri  almvA, 
,,         f^hbjroForui  &%ucope.  ou,  667. 
Krtdqftky  on  the  imno  of  epilepa)',  -27^- 

Ktaua,  Dr.,  r^tatiou  of  gJyuasuha  to  breakEaet  And  timo  of  dihv,  SA7. 
,,        ,,     nutbor'fl  ftxplaiiatLou  of  Mb  fftota,  G69-670. 


Labadle-LUifmve,  Dr.,  oa  oauEatlon  of  f Sright's d jbmm.  f)6l. 
Labour :  tJlQcts  (in  akin  and  kirine»  729  7-tO. 

„        gout  prnrBiited  W  (Collen),  73Bh  739. 
Langflf  ProfoHBof,  mental  Oopreaeion  and  uric  acid  dtntbuBia,  323,  S24. 
Lea,  Dr.  Sboridan,  laDthinA  bodioa  had  vegflt&bSo  alluJoidsr  BSS  tL 
r^oad,  ap(iend»cltifi  aad,  451,  45ft. 
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Leadf  bradycardia  due  to,  SH. 

caUBfttLon  oE  colic,  4^1,  ^62. 
gout  in,  TIO. 

poLsODiDg  by,  55  56;  Balicylata  of  soda  in,  453-453^ 
primftty  acid  eecoudary  action  of,  55-50,  197.  458,  450. 
urate  of,  ID  soluble,  53. 
Lacann,  relatioa  of  uric  acid  to  urea,  19. 
Loach,  Prof.,  on  the  action  ol  Ditritos,  72. 
l.«epeT,  Ur^  R.  Rr,  action  of  tbyroJd  oxtntct,  352. 

,,  „        mania,  treatinenl  of  a  case  of,  352. 

LomOD,  uso  of  ittfudiou  of,  in  acnte  Theumatir^m,  75i>-T4>0,  . 

Lupine,  opium  in  aComaab  pain.  4Gfl. 
LoTlcocytanmia  :  arsfluic,  elTects  of,  in,  517. 
„  casoof,  4Slfl,  517. 

,,  colla^mia,  relation  to,  494. 

„  iron  in.  517- 

„  salicylates  and  acids  in»  £19,  AlO. 

LeucolTiitis,  430. 

LiddeU,  Dr.,  excretion  of  uric  acid  in  a  caso  of  gout,  G9B. 
LiobdTmeistcrH  ofli^cts  of  diet  in  gout,  8G2. 
Lima  salts,  oliminatioa  of,  220. 

Liquorice  aa  a  stimulaiii;,  193;  explanation  of  ilvoctioUi  IQ3. 
Litliia:  acidity  of  urina,  effects  on,  LOG- 197. 
T.       alkafies  iu  contrast  witli,  197. 
,y       arthritia.  efleet$  in,  59-59. 
,,       chemical  explanation  of  it^  acbion^  58- 
„       diuretic,  aa  a,  190- 
t,       urate  very  soluble,  5S. 
,,       uric  acid  evcrelion  dimininhod  by,  59- 
Livoing,  Dr.,  on  epiUipsy  and  migraino.  7,  497, 

„  headacbo,  wock  un,  3,  7,  253,  251,  2G7- 

Llver:  abaccs^,  causation  uf,  471. 
,,  ,,       gout,  rt?]atioa  to,  47L 

„  ,,       relief  of,  by  salicylates,  470. 

„        acid:^  in  congaatioQ  of,  C59. 

„       alkalinity  of,  dctsrmines  rate  of  excretion  of  ingo^tdd  urio  aoid^  470-471, 
,,      collitmia,  eflectn  of,  G5L 

t.      congestion  of,  action  of  mercury  in  retaining  uric  acid  and,  517. 
M  .}  cau^atio]!  of.  471, 533, 

„  ,,  gout,  relation  to,  ti50  ti5L 

M  „  pilea  and  pmritua  ani,  a  caui'j  of.  063. 

I,  '    ,,  wines  and  spiritft,  bow  produced  by,  47L. 

,,       diabetic,  650. 

„       flbroufl  tiwnea  of,  effects  of  uric  Beid  on.  471. 
„      uric  acid  retention  in,  79  80,  125,  ISO,  127,  177-173,  470-471, 
Loakwood,  Dr.  C.  E.,  oaso  of  peri  typbhtia  caused  by  aalieylatea,  465. 
Loewy  and  Eichter,  artificially  produced  fevaF,  152. 
Logan,  Dr-,  ca»ea  quoted.  204 ^i;5,  2&3. 
liondon  fog  may  cause  bronchitis,  432, 
"LaBj  Dr.,  on  absence  of  uric  acid  from  blood  in  hoattb,  554. 

„  altered  conditiouh  of  renal  epitbcliuna  as  a  causa  of  the  aocumuU- 

t ion  of  uric  acid  in  goat,  555. 
solubility  of  sodium  biurite,  705. 
Longs:  atmospbcric  pressure  in,  causation  of  dimioisbod,  420-421. 
,,        circulationH  in,  430, 
„        cougeition  of,  relation  to  diminished  atotoapheric  pfassure  in  tb^  oUottC 

421- 
,1        water  excreted  from:  author's  researche:!,  41S,  419. 
„  „  urine  parallel  with,  418, 419. 

.,  .,  „  Yavein,  Dr.,  researches  of,  417  4,19. 

MacQregor,  Sir  W-,  on  cancer  and  diet,  4G3- 
HookenEio,  Dr.,  on  meat  diet  and  aueemia,  501. 
Mackte,  Dr.,  catarrh  and  uric  acid,  on,  433. 
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Uftckii^  DF..bibiuuglobiDuriL:  faver.  Cil. 
4,  acar;tiB  trnd  uric  Kid.  MO. 

,,  t^HitmcLt  ol  KDEinia  by  diet^  &7:]. 

UaboDiod.  tbaUto  Dr.,  au  Birgtit't  ditotks^.  G&uBfttiaQ  of.  CTCK560,  S^sC'^iSS. 
„  ,.  „         tiigli  tfiUbioQ  Tind  itK  litgnb,  350, 

„  pj  ,.         ^Vefiton,  obtervaLJCDB  oii,  ^&U. 

Ifolibrift,  GdUH  of,  C2& 

,,         flAoi^t*  i>f  qiuaioc,  A31. 

„         DM^tgol,  Dr.  O.  Thin  on,  632. 

'.,         traiLtm#iiL  by  ^iub  and  ALlioyralai.  6if4-d35.  5^, 
Ma^nrfn]  fevfrr.  BoClon  of,  In  rati'iiiiy  hiDmaglobinaria.  ASO-519. 
Molikys,  orlne  utcd  m«dLai<i&lt;  by,  12£ 
MfiDgautise,  efEoole  on  uraLo  exi^rutiuji,  59. 
Mdji  Dot  B  Damivotd,  01. 

Mftuia;  blocd  proij^ure,  relhtbu  Ic^  3dQ-351 :  Dr.  Onig  on,  3i9. 
„  uuulioa  of,  349.  353. 

„        oalJamU,  and.  136. 
dietcbaugd  in.  301. 
,4         md&ncbulift  alturubtiDg  witb,  esptADation  of,  85CK 
,,         morital  arjd  m<^ral  dcfocLa  from  tbe  Hamc  cauao,  313. 
,,  ntupoi,  chaagLd  to,  bv  trc&tiuaiiti  cxptihUatkoiL  oF,  353, 

Mad'i  blood  Aud  urine  d-.Q-nT  from  tbossof  bHrtuvorK,  K^-!il. 
M&nbOti,  Dr.,  on  hJBmogl  obi  nunc  tnver.  £30. 

Uoioy.  M.,  cu  iil<^obaL.  eHoo^  on  ihe  lAmpenlure,  36;  piilBu,  1S6. 
„  ,,        JuE]£3  &ijd  bl'»cpd  finiAiure.  #31. 

n  f,  mia  cif  bcntli'a  huticju,  107, 

u  „        aigns  of  bigb  utoHnl  tflusion,  £61*  4S9. 

„  „        pulso:  aloobol  liSoctt  on,  Ull- 

„  „  .,        momin^  and  {svenlng.  169. 

V,  ,,  „       tjpfaoid  faver,  of.  1^13. 

•p  „  „       voinitiiig  aud  mai  dc  nur,  ot  211.  317. 

H  »i         temperaturo  uE  tbe  aurloca,  QS, 

Uftangft,  flffofllc  iu  removiikB  urEita^,  8GT-SSB;  for  obruotuRB  dAnugBd  bj  urKto*, 

887. 
Musaaloiigo  &rid  f?ilTe«tri,  diurntic  pffoct*  of  ftiureim,  193. 
Mtt!itUL:bACiaa,  rdntton  to  hlv-Kt^  pr^MUTB,  l£i4, 150. 
UnyOi  TtofeBBOrT.  J.,  on  angiiijh,  G:i5. 
II  ,t  t.      cousutupLion,  439. 

,1  „  „       rboiunLlinm  oud  paaiunoiiib,  f3l. 

I,  ,1  ,1       ealicybtDTf  in  pbtliisii,  330. 

Menklli,  Mr.  K,  B.,  an  llrJDo  aas  Jtliuiulant,  1^, 
Mual,  or  nudt  A\&t,  alkjLli<-K  a&nuQt  ha  lakoii  wilIi  impuniby  by  onteri  of.  8A0,SAL 
,,  ..  Buitmib  ifcnd,  fitii^ 

I,  It  arlliiicK  ill,  Tl3;  Dr.  AmtAlrong on^  714, 

t,  ,1  luLliina,  \Q,  415. 

■I  ,1  L<&qcoT  aiid,  4^1  r 

„  ,,  donttipation  M»d.  ai7,  &40. 

omving  for,  in  <?hHdrpn  find  rptleptiofl.  403L 
„  .,  dliElgLTfi  ilEtft  rc^ijLi:^  cif  djuL  ct  HO.  Ill*  l^ 

,,  C4lvi'4  du  neJI  at  fir^b,  111  ^  biidly  futi-c  lju,  tll'113, 

,,  ,,  uMluu;  Jiinda  to  i&kiag  of  HtimuloiLlfl,    111,  387;   prodtKiM' 

i^itrutiF  Ai^d  tblr^t^  337. 
f,  ,a  eplloptio  Gl-innd  bcndjip-bri  anri,  ]U)6l 

11  „  DXtrttfilt.  QHt'c-U  (if  tnktng,  n.  339,  014. 

%,  i>  ,;        fetiuiulHQt^  aa,  123. 

I.  ,1  „        aiicocid  Itj,  9. 

II  „  ,,        irantbm  in,  D. 

M  I,  gunt  m,  714. 

M  m&lifcriit  %nA.  529, 

>■  .i  Pi;r^ia,  i>ul^  oai«u  by  rii^U  is,  637. 

t«  It  Buicidb  KEidn  335, 

>.  .»  Inutiiiig,  Aiid^  41S. 
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Meat,  or  meat  diot,  uHo  acid  beadAcbe,  and,  253-2fi4. 

„  t,  wmo  dinaer,  f;1Iect  oa  fiXE>rotio>i  of  ario  aoid,  109-110,415-416. 

MeJaQcholia,  albemation  with  maDia,  3&0. 
CM*  of,  347-348. 
„  goutaad,  105. 

ft  in«ntal  dopreusion  and,'  323,  394. 

„  pulBflof,  BOG. 

,,  -ralationa  to  eariy  morning  hourfl,  S46. 

,,  symptoms  of.  3^. 

UamngitiH,  nrates  iq  blood  iu,  125. 
Uenoirhagia,  199. 

Menetruatiou,  absence  of  postural  changes  of  blood  presaoro  1q  (Dr.  OllTar)  142. 
,,  arthritjo  troublafl  may  bo  improved  by,  143. 

„  blood  decimal,  efTecta  on,  1S>7. 

„  bradycardia  of,  340. 

..  catarrb  and,  142,  421. 

„  coHiemia  of,  bow  produced,  141- 

,,  oommencement  of,  5G2. 

„  colic  and,  ISO. 

,,  dyspep:^ia  aod,  142. 

„  epilepsy  and,  142, 

„  gout  and,  400,  731-733, 

^,  headache  and,  146,  'ISO.  25ii. 

,,  montal  bias  of  woman  and,  311  ;  dfipreaaion  and,  142,  341. 

^,  mctab-il  mm  and,  T.  Scbtadgt  on,  153;   author's  cxplanatdon  of 

hisroBultg.  153  154. 
,,  myicodcma  made  wur'^c  by,  050. 

„  Haj'uaiid's  d^Ht^^so  and,  403, 

,,  rhctimati^m  and.  111,  142. 

„  sexual  activity  aad,  parallel  with  A^aeoual  alterations,  159. 

,,  akin  eraptions  and.  139- 

,,  suicide,  a  cauae  of,  S'il.  310. 

J,  tumpL^raturc  uf^  157  158. 

,,  thyroid  enlargement  during,  142,  140. 

,,  uric  acid  cxcrcLiiun  in.  13^  142. 

Menorrhagia,  relation  to  blood  prCAtiuro  and  food  poiaoos,  268- 
Honopauifl.  gout  after,  4^6. 

^leotal  deprcsuion,  an:i  mia  of  tbo  brain,  dao  to,  Q4C- 
,,  cause  of,  is  ceiitrpxl,  822. 

„  cold.  cfTcct  of.  18G. 

,,  diagnosis  of,  328. 

,,  disease  and,  320;  m^ntikl  deprftBslon  is  diaeaie  and  muat  ba 

troatod  as  siicli.  328. 
digitaliri.  cffcctN  ill.  3lG^ 
drugg,  cffeft^  in,  80,  321. 
,,  dymn-p^iii  and,  138. 

,,  trarLy  morninA  boura  and,  294,  325,  827,  348. 

,,  gaiit  and,  333. 

headache  and,  320,  316, 
^,  bigli  arterial  tension  and,  206. 

,.  ii]?idioii^  onset  of,  828. 

,,  melancholia  and,  3^7. 

,,  mvMKtrualion  and.  111-142. 

,,  ui'jral  sense,  thought,  resolution  and.S28-S29. 

periodicity  i%  distinguishing  mark,  324. 
puhcof.  20G. 
,,  J'mich  on,  32L 

,,  production  of,  335. 

,,  ii]li[;i'i'.m  bias  in  women  and,  310  341. 

flcafion,  relatii^n  to   83  31,  835,  829. 
,,  nuLcido  and,  3J5  3JG  ;  most  common  aga  for,  32B. 

„  syraptom'^uf,  3'20- 

„  tempurarv  iuHanitv,  ia,  328. 

„  terrible  realities  oP,  328. 

„  treatment  of,  335,  102, 
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Manta  depreBsioD.  urio  &cid  excretion,  relation  to  daily  uid  yeulj  QjiotaftUab^ 
in.  825,  380.346, 
„        disease.  reUtion  to  circuIatioD  and  blood  preAsnre,  4QU 
„        eDJQ^mant  of  life,  effects  of  diet  on,  B73- 

,»  excitement,  blood  preaanre  »nd)  313-351. 

„  pTomluenl  eye  increBsed  by  exoiteicent,  150- 
„  poner^  iimAtiity  And,  40Q. 

Meroary,  blood  preasure,  electa  on,  191,  1Q5,  19G|  236^ 
„        Bngbt'a  disease,  in,  E05-206. 
,,         colic,  a  cause  oE,  451. 
„        diutefiie,  a  cauao  of,  66,  68. 
,,        dyspcpain,  acta  na  the  oircuJatiou  in,  il9. 
,j        faijgue,  in,  403-404. 
,.         free  ciLpillartes,  a  cause  of,  66. 

,,  goat  and  rbeumatigm^  in,  TlO- 

,,  Oravea'  disca&e,  in,  145. 
„         Deuralgia,  a  cause  of,  710. 

„  Bolubility  of  jta  urates,  GG-67. 

„  tachycardia,  m,  209. 

,,  uiatffi,  taiention  of^  duo  to,  66 ;  cause  of,  67'68|  121. 

,,  area  excretion  under  exerci^,  effect  on,  364. 

„  nrio  acid,  clears  the  bbod  of,  12L 
UeCabolieni,  cbLldreu,  in,  775  776. 
„         cold,  eflect  of,  186. 
,,         col  I  ram  ia  and,  G&I. 

,,         dimJDJsbed  by  Sooding  the  blood  with  urio  acid,  89,  111-118- 
,,         druga,  efiect^  of,  89  ;  explanation  of  ejects  of  email  dosea,  169. 
,.         eatimalLon  of  rate  of»  200. 

„         inciii^s,<id  by  cloaring  the  blood  of  urio  acid,  89.  107,  111. 
,,         menBtruation.  efltict:^  of,  140-141,  153, 
.,         DitTogeo,  pboapborus  aud  sulphut  in  the  albiunan  molecule,   of, 

5152, 
,,  pregnaocy,  olTect'5  of,  1^1-15^. 

„         stKiiftI  Iter,  tffi'ct  of,  153  154. 
„         uricftcid,  eductsof  JGl  1{;2.  280. 

,,         xaii[.[iiii  aud  urjc  jLcid,  inakt]s  j^hort  work  of  the  dlSorenco  botwoen, 
115. 

MJcrobee  and  tEiii  onugation  of  Fbeumati^Di,  77^-773,  788. 

,,  colla?[T?ia  nn'i.  135. 

„  raay  be  burnt  up  if  circulatiou  is  freo,  412,  413,  441,  527- 

„  r^ie  o1,  in  discn'^e,  HO. 

,,  proleclcd  by  collu^miEi,  413, 

,,  uric  nqid,  iiiay  be  k'SH  important  than.  10. 

Microbic  diseases,  iiiciclfncc  doloiiiiiijed  by  uric  aciil,  34. 

Uigraino  :  altcrnnlcs  uitVi  rb^uiiiati^m.  105,  311.  55G,  765. 
,,  b&lter  ill  old  iii;l',  and  wby^  1^07- 

„  bluod  prcs'.nre  afid,  420. 

..  brain  woiktrs,  g^iiiorally  in,  2^13, 

.,  Erighc's  dJMas<^  uml.  1^6^,  bit}.  048. 

,,  can'irxtiori  by  nnimiil  fuod,  13U,  271^  272, 

,,  curvbiul  Arti-Tii^^H  dt'pt^iidcnt  ou  tbe  size  of,  ^05- 

,,  diabetes  and,  l',Q!y. 

.,  dJHi'ikses  alliULl  t'j,  145. 

„  cund  by  antip\iiii,  wliicb  wcakoua  tho  heart,  2liS  ;  diel,  27D.  271. 

.,  epik-p'iy  andn  2*J,^, 

„  gout  and,  2(15, 

,,  int^iitil  ciiid  iin-TJil  defect'*  froiUn  312. 

„  necvu  cmitru  iboifnefl  (lud,  215. 

„  prffiiJJMicy  and,  151. 

,,  Kayiiftud'b  djiciist  and,  437.498. 

,,  Hrx.iia.1  inlLTcuiirNt:  and,  153-154- 

„  tabe'^  dor.'^iiiis  ami,  iH'-!}. 

Uilk  diet,  broncbiti^,  in,  4H5.  437. 

„  cOii'^trpatiDi]  dui!  t'>,  8J0. 

,,  coiivuJaions.  in,  200,  317. 
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mik  diet,  «pllep»y,  m,  -282.  30G. 

HiloA,  Mr. E.  H, :  bwkon  diet^367.40T;  «3ipari«iic«fl  of,  8B9;  on  diet  m  tnimng, 

407,  eso. 

„         cxperieuDBfl  at,  a^  »n  »th1et«.  407 ;  diet  oxperioacoi,  889,  S90, 
,,  ,,         BtimulaaCa,  on  tbe  taking  of,  890. 

,.  ,,         wtmto  products  oa,  and  the  aatbor's  reply,  891. 

Miuknjwbki  ou  ^lloTur  baaes,  119. 

Mitnl  valvea,  lesion  of.  7^2 ;  hon  a  Bmall  lenion  boootncp  A  hig  one.  703. 
Monkflya,  urat&d  in  blood  and  organa,  81. 
Monro-Oriflr,  Dr,,  caw  of  diabfllea,  GR-2. 
Moore,  Mr.,  cancer  a  disea'io  of  tbe  vigorous.  4(33. 
Moore,  Dr.  Normao,  on  gnaiaoum  in  svpbilia»  103, 

.,  .,  liver  abscess,  470. 

Moral  degauerai^j  154,  40S. 

Mordhorst.  Dr.  G.»  on  calves'  thymun,  effoct  on  tbd  exciotion  of  uric  acJd,  119. 
„  „  epilepsy  and  the  excretion  of  nric  acid,  313, 

„  „  rheumatism.  cauuLtion  of.  189. 

„  ,,  upherical  urate  :    an  a  cauno  of  local  irritations  )S9;  u  ft 

cause  of  lymphatic  obstrnction,  169,  190. 
.,  ,,  uratcn  and  tbeir  ^ubilitieA^  ld7-iS9. 

Morning  cold  bathn,  effect  on  moutiiL  di^prsBsion^  325. 
Morphine  ;  action  of,  <>0^C1,  101195,  S12. 
eclaoip^ia.  in,  GOG. 
.,  habit,  ni ;  how  contracted,  333  ;  danger  of  anddcnly  leaving  off.  311  ; 

trcaimeDt  of,  G3 ;  une  of  salicylates,  Gl-68.  305. 
.,  paerporal  eclampsia,  in,  318. 

,,  ntimu^ant  whan  meat  fails,  111. 

„  tachycardia,  in,  209. 

Morton,  Mr.  Stanford,  thrombosis  in  retiim  in  mlgraiae,  -2^23,  260, 
Mosquito  bjtea.  509.  529. 
Hoflso,  Profeasor,  pathology  of  fatigue,  400. 
Mott.  Dr.,  on  the  Hpleon  Hn  a  centra  of  blood  defltmetion,  Wft, 
Hoion,  the  late  Dr.,  the  heart  in  opilepsy,  287,  387. 
Murchiwn  :  on  plus  foroiatioo  of  uric  acid,  71i9. 

„  vertigo,  263. 

Hurdera.  seasonal  variation  in,  329. 
Murray,  Dr.,  on  Graves'  disease,  149.  * 

,,  mercury  effect  on  the  circulation,  ^227. 

„  plouiisy  caused  by  cold.  434. 

Utisola,  uric  acid  contained  in^  8  9,  80,  135  ;  Tanthia  eantaiaed  in,  8. 
MuBolee  :  acidity  of,  effects  of  exerciw  on,  747-748. 

,,         colliemia,  effect  and  afttir-efleot  of  exerciu  oa,  T8G. 
.,         QQtriBion  of,  effectn  of  h]|{h  tension  on.  223, 
,,         vascular  degeneration.  eSoctu  of,  223. 
Mushrooms,  825,  HGL 

MyxtBdema,  meuHtruatloii  wor:40  during.  560. 
■■  pregoancy,  hotter  during,  550. 

„  thyroid  feeding,  effecte  of,  550. 

NasO'phatyngeal  conge^ttiou,  diet  cure  of,  437 

„  „  pathology  of.  427. 

Nations,  dineasea  of.  409, 
Kativas  of  India,  ift  India. 
Natural  pins  eiemtion  of  uratoa,  21. 
Kausoa.  circulation  of,  2L4. 

„        pulHOof,  217- 
NbaIo,  Dr.  R.,  on  urine  as  a  stimulant,  123. 
NecroaiA  of  tis^ao,  MordhursV'4  theory,  139. 
Nephritis  :  accompanying  urthritin,  Gil, 

„  cauriatlun  of  dropiv  in,  GOi. 

.,  chronic  colUemia  due  to.  1302,  604. 

,,  uxcretiun  uf  urates  iu.  135,  G03. 

Nerrous  system  the  Jupiter  uf  medicine.  732. 
Naurasthenia,  treatment  of,  148. 
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Neuritbt  oikUBAtion  by  :  alcoLol,  arsenic  actd  aumtj  matal?,  510  ;  uric  acid,  610. 

,,        reJalJOD  to  retinitis  and  colloimia^  510. 
Neuroscflj  the,  of  high  and  losv  hlood  prtssure,  SIO  311. 
NauroBJfl.  ioheritajice  of,  B71 ;  does  tiot  eiplain  everything,  ATI  :  tha  ftUthorV 

and  what  he  inherited,  2^5^  871. 
Newsbolme)  l^Tr,  oil  causation  oE  rhrumati^m,  74:^,  743- 
NitritCA :  acidity  of  utinc,  elTi.'ClH  on,  GO,  7-2. 

„         diamuter  «i  radial  arterj-,  cflcct  vn.  395. 
„         Leecb^  ProEesbor,  oo  the  action  uf,  72, 
,,         pulesj  efleclH  on,  3^6, 
,,  sulphuroua  acid  compared  with,  70-71. 

Nitrogen,  defSeieat  tiuppTy  of,  uo  euro   for  uric  acid  diheasc,  Hdl  ;    ^eote  ud 
Dutritiou,  S31r 

„  output  duriug  mena*.ruatiou,  153 ;  after  ex«rcibo,  373  3T5. 

,,  pbysioJogical  quantity,  uo  Tear>Dn  for  not  taking,  837,  B40. 

,,  reasons  for  uot  taking  too  much-  S42. 

Nooturaal  urmatLoc  :  Brjgbt'b  diBta^c,  a  Byniptoin  of,  200, 

„  high  teaaion,  a  rcbuJt  oE,  aOO. 

Nordau,  Max,  ou  degeneration,  408. 

North,  experiments  on  diet  and  the  cvcretiou  of  nitrogau,  -^3, 
Nuchalalgia,  323, 

l^ucleiD  and  uric  aoid,  110-120,  128- 1Q9. 
Nutrition  :  circulatioD,  effect  of  impeded,  ou,  228, 

„  coLd.  elTect  of,  ISG. 

„  hyateria.  iu,  289. 

„  aejLual  act,  effect  of,  153-154, 

„  urate  in  hlood,  depeudoDton  amouat  of,  Sti,  lUll^, 

Natfi  &a  a  Bource  oE  food,  635,  6d9. 

O'Gonnell,  Col.  M.  D.,  ague  caaos  reported  by,  530. 
OatmeaJ,  piiriu  iu,  835. 
Obesity,  hlood  pressure  and^  150, 
how  to  avoid.  SG7, 
pathology  &ndi  tT<.atnicnt,  8t>7. 
.,        taodcncy  to,  dimiui\1u-d  by  doo]i  breathing,  1^0, 
<_tidoma  of  thf  ^.'^(?lill^  in  mi^jnuic,  22 J. 
Oil^^>pllay^ls,  goLLt  of,   ](,'J. 
Oil  in  dLut,  HS'J. 
Oliver,  Dr  G,,  arteri-'iiiQlcr  of,  202-205, 

,,  ,,         hlfjod  [irtvsiii-i:  nf  iiariStriJ'ULijn,  o:j,  -l\)'-i. 

„  ..        cpiii'p-^y  rtud  pry^jiaiU'V,  I'li,  293. 

Oliver,  I'rofcfisoi,  oti  IljiJ  p.ji^.Jiiii:^,   irjS 

Upiimi    action    cmnpnitd    with    LhaL.    ol   Wlbctoiina,   4.'j-J7  ,     dependent   on    tha 
nlkujiiiity  of  Un  Mood.  1^1. 
„       Brighl,V  di-'Jasc.  in,  £l.H-20J. 
,,        chi-onic  rhf'Uiriatic  arlhiiti'.,  in,  SI8, 
,,        diminiyinJ  iUo<:L  iu  vj'^^tuMfii';,  M:i. 

ixfcviii-.;  b(\i-cU  (jf,  ijoujilenu'U  il  by,  35J  3l'-^>. 
„       habit,  211,  335, 
,,        Indian  llo^^^.'^,  givin  to,  4lf:^. 
,,       iutravciioiiM  iiiji.-clii'ji  of,  812. 

.,        mar-piiine  cfficU  on  ext-roliim  ul  mic  acid  and^  00-1)1. 
phthi'>]^.  in,  410. 

pliysiolugi(;Lil  ^lTcfjt>.  nf,  01,  120121,  155,  504. 
,-        preventive  i>i  ili.-cJi.M',  ns,  Jo  J,  155,  lOl:  iiarallcl  ttitU  pregnancy.  tflS. 
puihi),  L'JLct  on  the,   105  I'.m. 
sexual  apprtil-i^  jLud,   i5J   15^, 
skill  wounds  ,un!,  207. 
ttiiumch  p^iiii,  in,  -J'l:^-J01>. 
,,        iSiiatiiig  (lisi!U^<.s,  I",  ::57. 
Oppenhcim,  Dr,  on  td.bi!,s  and  inigi-iiin*:,  ^5. 
Ur.t,  l>r,,  case  of  glvcoBUtia  wilh  ungin.'k,  053. 
Orgitmi'  disease,  relatiun  to  headacln',  ^Jii'.i. 
Oaler,  Profeaaor,  oa^e^  ol  circhosifi  cf  livet,  OUT, 
Ovantis,  136- 


IMD&X 


935 


Oxalalct,  pnroxyamal  hieiiiiiglalnrLariB.  in,  throw  lighL  on  ibH  oauutian,  56^. 
„         urijiG,  in.  Low  produced.  5(^. 


Pain  :  efleoU  on  bictod  preaqnrv,  S9]. 

Pakbi,  Dr.  W.  C.  C.  on  "  MiuikrtfttEjr  "  fever.  .WL 

Palpitntiun,  c&se  o[.  a.[\er\iAi\i\s  wjLh  headache,  113  ;  relief  i-f,  910, 

I'arLJyiiiE.  J&£  ;  of  crftoial  ncn'<!4  accompaayin^  mi^r^iiif,  ^fiO. 

l-'Arker,  Dr.  fCu^htou^  au  eiilarotorra  ■□  phrturitioo  and  jLEterkvardi,  39Ti 

Tftrkea  on  urflii  i-nd  nKeri^i<ia,  373. 

PivroijBmjLT  hxmagLobmnra.  tee  hj^mfiglnblnuri^ 

iWbuiLLiuQ  :  ctiloDjfoTin  during  and  nftflr.  3<t7. 

,,  uric  acid  QffucLs  on,  lA?.  ' 

Hatholcgy,  importifxco  of  iimtot  in,  '.>0>)1- 
Mdlper,  Dr.,  Blknlimty  of  blood  in  faTan;,  ;j9-40,  5d,  938^ 
Pdvic  Ahroiifl  tisan^R,  gQnt  cif,  -1^, 

PeduardJlia  &dQ  dllataLion  of  heart,  Mr,  BLLrnard  on.  749. 
ParicTLrdJiiiai  iuilDiuiaatioa  of,  750.  wby  Ews  fruquoully  ^JTuuLted   bbnn  endo- 

curdium.  761. 
Porioe  Litis.  135. 

PdFitQDDUm,  JDHaTmnntiou  oi  flbrous  tit^aTiati  of.  135. 
PflrspiraCiau.  Acidit/  ol,  ^2, 

,,  albumca  in,  QOO. 

uETuuli^  of.  it)  lui^b  Hud  tun  Ukkera,  403:  aJTe<iL  at  arreiC  of,  Sir  A, 
Ourrod  od.  52. 
„  nat  wacLkcuing  ap^rt  from  collirmtp,  JJRI. 

Petit,  Dr,.  on  the  cautalion  of  I'piUp'iy,  SD.^ 
PEeiSer,  Dr.  E..  on  ItriLiLtiaii  ptudUi:fLd  Uy  nr,kLvs.  764.T6A.. 
Pharynx,  1nfl&:i]ination  af»  p&thtiligy  nr.  43^. 

,,  ,,  podagra  &ltGfiiikti[ig  with,  433. 

„  „  relfttiou  to  goal  and  rtieuonatiam,  433,  134» 

,,  I,  troubmcnt  of,  438, 

l^hofiph*!*  of  Bodtt,  41-42,  ny  ;  nctim  hindor*d  by  HtiidH,  45,  17S  170  j  anta  hwl 

with  alkalios,  1^,  I7iJ:  cflr-ct  on  uric  aoid  eionstlou,  19-^-19i- 
l^thi^ii,  dA!^tnji?Lir>n  at  gastr-lc  ntnunun  mcrrjhrana  and,  42&. 
,.        dyiiptipaift  and.  4^0,  436. 

EQut  Ltndn  U\.  135-430,  440. 
r,        Mayu,  Ptofoaaor,  trcblmont.  436;  uictiar'd  modificntaoni  tSSi 
„        mctit  diut,  offflcUof,  434),  i^'X 

metahaliani.  f^fl^ctii  of  injury  n-nd  depTsnaiaTi  of,  4SU, 
„        upeo-air  troAtTnani..  ciiplHEi>ir,ion  af  ^^Ljc-'CrK-^,  G02- 
.,        pregnaficy  and  partufiLitru.  rfllaLiou  LiO,  4S6. 

M         rheiLiuEkbi^:  piicamofiia,  roliktioD  bo,  131 ;  »uthor'«  laggca^^OOHf  431-493. 
„        spring  tiiiKJ  Jind,  34,  i3&, 

ita^tmGut.  hy  diet  aud  druga,  133,  106,  100,  18T,  130:  tnnbmfizit  ot 
Rtiinmuli  in,  425. 
Pigeon'i  dang  a4  a  (tlmuinnt.  1~23. 

Piles.  13G .  anil  pruritiiD  ani,  ^Ir,  MaELland  TLiampKUii  oa  CAUsabJun  at,  GC3. 
Pipanuidin.  45-iQ. 
Ptaunoo,  itfl  uso,  865. 
Pluuriay,  135,  4S4. 
E'lumbUm, »«  Lend  pdUo. 
I'aeiimoiila:  cm-  troal^'d  b^  ibUcyliitd,  &&\ 

I,  OLiuabiun  of  poHt  fubrliti  hradycnnlia.  209.  33'J, 

,,  pU>t-fl:b[L]l>  AlilLllEiJllUlia  hudi  3^1^. 

,,  rheuuiatitrii  and.  401, 

,,  ttea-tinciib  bj  ^it^ylatflti,  444  4lQi 

„  ai^tcB  ill  bLood  id,  'iS.  lis.  fid^- 

I'ooliT.  Prof,  when  dAngeroti»4  to  gtve  chlumfonn,  d9Q. 
PuLriilbtiifDH  cxcoenot  i^laLive  to  dlul,  not  al>«ututtf.  a09- 

Pobl-Jubriln  lamporaburbi^,  £58,  fl59  ;  flflockis  trf  drugi  uu  Ibuui,  000.  ' 

Potaeh, chlortkto  nf,  poiftouinM  by,  ^26. 
Potaboei,  vaJuo  4>l,  m  dL<t,  Bi4,  ULia,  a73,  H&O. 
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Power,  Mt^  D'Arc^  :  cwie  of  Raymitid'B  diaeaflO^  499, 

,,  ,,  irritation  m  the  cauH&lioQ  of  oaccor,  461. 

Precipibanbfl,  result  of  curing  chloroeiB  by,  fiTi, 
Precipitation  of  urio  acid,  dti^pasea  dua  to,  131-135. 
PregD&acyr  chJoroForm  syncope  and,  397. 
„  cold  and  fovcra,  relation  to,  1S1. 

,,  effects  of,  on  :   astbm&.  151,  416. 

»  -,  opileppy,  4y7- 

,,  ,,  excretion  of  umteB,  49& 

,t  ,,  mfgreme,  151. 497. 

„  ,,  myxcedema.  550. 

„  ,,  lUynaud'B  dlncASe.  496,  497. 

„  suicide,  333. 

^«  nonnal  effects  of,  151  ;  abnormal,  153. 

f,  opium,  parnUel  effects  with,  15L 

,,  value  of  coii-mpaC  diet  in,  388.  3fl5,  627. 

Prentice,  Dr.  G.,  on  "  black  water  "  fever,  520. 
Preaflurs  and  strain,  arterial  dcgenerfttion  due  to,  S18ai9,  221. 
Preminflnt  oyo,  age  of  patiautH  with,  HE*. 

,,  blood  prcHBUre  a  caune  of,  H6. 

,,  facial  conditiuoa  accompany iog,  118-150. 

„  Gravea'  disease,   of,   di^^tiiiguiahud   from  that  of    oihfT  ooadi- 

tiona,  147, 
,,  Btacei^  of,  148. 

Pnatatio  Croublef.  high  blood  pressure  and  meat  eating,  653;  cure  b;  diet,  652. 
Pret«ne,  use  of.  BG6. 
Pmriliiu  ani,  13Gh  65^- 

vulvs,  136,  G53. 
Psoriaais.  cured  by  i^licylatc»;,  507  ;  different  effects  on  covered  aod  unooTervd 
parts,  507. 
„  gout  and,  607. 

„  parallali^m  with  uric  acid  diaeaaea,  135,  506-507, 

y,  relation  to  salLcvlatc^  and  heat,  507. 

,,  skin,  a  guiit  of.  50^. 

trcntmiiit  of,  311. 
Ptomhines,  107. 
Puerperal  cuiiviiKioiK,  -rOii. 

.,  cclani|<-^iiL  crcntcd  bv  iinjipbiur,  '316. 

Pulcx  Jrrilaiiz^.  ^tHK 
Tube;  aiknlino  tido,  nf,  nyj. 

,,        antipyriii  wril  hcnii",  ->£,  I'lo.  IS'G 

,,        blood  pre':,'-uri',  rclntioii  t.t,  'i'Ji'-. 

,,        Brighl's  dl^Lasc,  I'f,  ■~\  iw,  ■20\  :  flJlcr'^d  by  druc*.  201. 

,,        convB.]csccnc!i  ai.  tlu;  t'lTect  of  tlu'  fiwr^  208,  '213. 

f:pik'[ii%y.  of,  -2t\G.  2^1. 
„       evening  iiour^,  of,  IG'J. 
,,        faltering.  Hi'-i. 
„      fever,  of,  208. 
,,       intorniiLtoiit.  213. 
,,       irregular,  ■J'.I8. 
,,       kad  colic,  of,  J.'jS. 

,.        Mftrt>'«  Taw  of.  into,  H;T,  207,  VJi.  Glin. 
,,        mental  clt'prl.'H^j'ltl  nud  nhliin'^lKjIiiL,  of,  i!<M>. 

nictiitruatLon,  <  (Jr  ct^  if.  I'>7-13S,  ^jjr^,  :ilO. 
,,        mercury,  hnv  Icii-ioii  prodini^d  bv,  104.  Wd. 
,,       opium,  vvcU  boiiig  of ,  1''.^,  IIT  ;  rebound,  105. 

Itayuaud's  discus,'  of,   ISG  4rt7,  4^8. 
,,        tcmpiTjiturc  ill  moulli  nnd  rcoLum,  rdation  to,  170, 
,,       tension,  src  iii.^i'  lil<n>d  prefisur^^. 
,,  ,,        acL^blv  '•]  iii'iHL'.  ri-lii[iori  lo,  Hl'^. 

,,  ,,        BllialiL'-:do  iii>t  directly  iilToot,  344, 

,,  ,,       arterioini'iLT  and,  20:i, 

,.  ,,        diLily  vjinnliojiH  cf,  I'-'J. 

,,  ,,       bigb,  ejItcCs  on  urt.'rics^  I'lO,  2<l^, 

.,  ,.  ,.  „        bruin,  \i-2-2. 
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Polae  :  tQiuioD,  high,  electa  on  oye,  223. 
„  „  „  ,,        kidnej-ft,  223,- 

„  „  M  M        I'ver,  223. 

,p  „  „  ,.         nutrition.  218. 

,.  >»  ,,  ..        *liin,B23. 

„  ,,  „      ^etierBl  e&ecta  af,  16S. 

„  ,.  ,,      hignaoi,  IGT,  202, 

„  ..  ^,      tti.-atmeDt  by  diflt  and  drugs,  226»  226- 

„  „       method  of  demonstrating,  202. 

.f  ,,       sp^jygmograph,  what  it  tolla  us,  230. 

„  „       umtoi  in  blood,  retfttion  to,  13, 103, 167,  907. 

,,       tobacco  smokiug.  eBect  of,  315- 

„       uric  aoid  bpadochu,  oE,  251- 
Fulaea,  tha :  how  they  were  fuund  out,  257. 

„  result  of  oating.  219.  221. 

„  xanthine  in,  370,  835,  &bl. 

PujKh,  oas©  illuatrflting  ment&I  depression,  321, 
Purdon,  Dr.  H.  S.,  psoriasiu  and  diet,  511. 
PurJQ  in  oatmcalt  t!35. 

„      vhat  it  is,  8. 
Purpura,  Brigbt'H  dia«&ED  aud.  50G. 

,,  aausattoD.  A06. 

,,  colloid  uric  acid,  paa$ible  couuectiou  with,  AOG. 

„  uric  acid  may  explain  ita  relation  to  many  diBBasoe,  506. 


Cjuialno,  action  of,  in  causing  hiemoglobiuuria,  536-527;  [n  malaria,  524-535  ;  iu 
small  aiid  largi:  dosert,  49-51. 
,,         hnmoglebinuria,  an  occa'^ioual  cause  of,  19.  521,  523- 
,,        headachfl  produced  by,  41>. 
„        malarial  ti^vcr,  in,  521,  523. 
,,        pluB  excretion  of  urale  caused  by,  48. 
,,         Ranko,  ob^rvatiorts  at,  and  tlieir  eiplanatiou,  49-50- 
,j         epteen,  cfiucta  on  the,  in  disease,  49, 


Radclifle,  Dr.,  on  bromides  and  alkalies  in  epilepsy,  313. 

,,  ,,      epilepsy  and  migraine,  293, 

Kadial  artery,  blood  prci^suro,  relation  to,  203- 

„  posture,  efleets  of,  a03  2U5. 

Kaynaud's  discane,  ague,  rctntion  to.  ^'JS,  520- 

bloud  pressure,  rolatiou  to,  4^ 

capillary  circulation  in  the  skin  in,  232-233. 

casos  of,  477-185,  4H7,  teq. 

causation  of,  222,  470,  52G. 

cclEoid  uric  acid  and,  222,  486,  493,  504- 

dysprpsia  and,  138, 

epilepsy  parallel  with.  293. 

etiology  of.  493. 

oitreniLLii-s  and  surfaceSn  why  limited  to,  222,  493. 

fevers,  relation  to,  498,  520. 

girls  and  wumoii.  why  more  frequent  in,  480,  498.  503. 

hmnif^glDbiiiuria,  why  a'^'-ociatcd  with,  507,  577- 

mun&truation  and,  4*,?G,  550. 

migraiuQ  and,  4UU  ;   paralld  with,  993, 

opium,  UHO  of,  in,  503^504, 

pctfinancy  and,  4  10.  490-497,  550, 

prov^jntion  by  drugs,  511- 

Halicylates  in  treatment,  484-485.  519. 

spa^m,  can  it  produce  death  of  tissues,  223,  494»  50G. 

treat  aieut  of ,  511. 

ursmia  a'Lsociated  with,  Dr.  Aitken^A  case,  501- 

Urate  excretion  in,  477. 
H«igd,  ProfasBor,  on  bradycardia.  207,  208,  339- 
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Henai  epitbelLum,  uuppoHAd  action  of  driign  ou,  h  often  ab^mrd,  12J . 

„      Teasetft,  ooDtraction  of,  ef!ticta  ou  Qow  al  urme,  ITC-lTl. 
ReBina,  bctioti  on  uric  acid,  103.  19S. 
Respintory  disease,  a  cause  of  bradycardia  203,  211, 
Eetentidn  of  uric  acid,  its  mecbaniBm,  ITT,  uq. 
BetJaitiB,  135,  510,  &1<J, 
Rajmoad,  Professor  do  Boiu,  on  causation  of  headache,  259, 

.,  epilepay,  277, 

Rheumatisia,  alkalies  in,  742.  IGi. 

olternatcs  with  cQigraino   105,  311,  7G6- 
artiUcial  production  of,  161, 
cfl5flg  of,  777,  784, 

causation   oK  4t2,  758  75'.>,  829  821;   MordlioraVa  theories,  199 
Dr.  Nuwsholniu  on,  712;    by  cjld  and   damp  after  fiitigui 
335.  759.  832  :   the  Jiite  Dr.  A-  S.  Ecc!«  ou,  759. 
chorea^  rtlatioa  to,  HOS,  SOH  ;  observed  relations,  possible  eiplana 
tioii.  ROG ;  Dr.  Cburloii  on,  607-    to  cborCA  aud  mignuie 
76Jj,  803. 
colchicum  for.  750. 
diagrioBcd  gout,  found.  778. 
diet  diucane.  a,  772,  773-775. 
dysmeuorrbcea,  connection  with,  7b-l. 
KocJfM,  the  Inte  Dr,  A,  S.,  ou  cau&ation  by  cold  aod  damp  aftei 

fatigue.  759. 
fatigue,  relation  to,  395. 
fovcr,  cUvci  of,  iu  prodnoLiig,  335,  742, 
girls  apecL4Llly  liablu  tu,  rcAsiu,  55G,  753. 
gout:  diagfioatd,  found,  773. 
„        difftirence  betweuji,  and.  745, 
,,        often  only  a  uame  fur,  761. 
,.        resemblance  to,  759- 
Graves"  disco*ic  and.  145 

horses,  among,  3l''J-37U  ;  its  relation  to  futiguo^  3^ 
iiifcctivu  disi^a&o,  a,s,  7iJ,  si-q. 
i^g.iut,  119:3. 
iron  cJiccU  in,  7lW, 
Icuii"*!]  iiLrt:  fur,  7j1J  7iii>. 
lucnl  Mijnfv,  tdi'tCs  of,  7-1^.  751^  752. 
mnii,'jLL-LLiiEi4jLE  luid,  Ht-l  \J. 
New'-liolnir.  1  'r  ,  on  can'';i(ion,  7-12. 
urigtn,  uric  in:id  iiuL  iriii:n>lH-s.  74-1-715,  772-773,  788. 
pdvii:  or^iii^  iind  fuM^ia,  oi,  7-17, 
pneui]]i>]Lni.  iind,  4;]1. 
provcntion  in  cliilLlrL.'ii,  "hi, 
prodiielLon   li^'  nrii-  :R-id,  Til,  711;    explains  action  of  diet  am 

drugs  742, 
ri'hL|i.;i  jM^d  n^  c^nM-,  "i'Ml. 
sa]icy]:iits  m,  12.  Jj,  4Ihi.i,  741  ;   nonelfcct  of,  in  farm  climates 

■IHO  ;   <ir  Willi  liot  piick,  7J7 
SOX  H'ld  ft;;c,  inrJLif'ini'  uf,  .jOii,  753. 
speciffr;  ffbrilc  di-^cjiM.'-^^  nJiili^ni  to,  713, 
^■jlubilicv  Lif  nraU'S  lypjfiiu^  it,  25^1. 
Loni pi  T:\tiiry  in  ncnli-.  7^/'- 
ioji-,illiriii  iiLid  Tai^LLu,   Ti''-7(j7. 
Irealnn.'Ut  <►!,  ,'jl'^,  sr'f.  :  ^I'i. 
Turki-^li  In  Ml,  iff^^cl-  r.f,  srn, 

urates,  exoRftLon    by    mli.  \l.it<'i   in,   743,   744;    why  tboy   ra\y    bi 
ab^i^nt  Irom  joints  -.Uu-t  daatli,   25(i,   7lC;    solubility   of.   ex 
pUtri^  tlio  [ll^L■Js|',  ■2:,i',. 
vogutjirian;^  in  liidm,  Jbin^m^,  :{7^. 
libeumatoid  ai-tbritis,  conln-Kiou  gf  idLM--  "u,  7SI. 
,,  opJLim  in,  irils. 

,,         rcliLiLon  ti'  ini;;niiMc  in  nonic^n,  7C0  ;  to  megrim,  762. 
,,  uratus  [HMind  iJicr  dtfatb,  781. 

Rhubarb,  utimulanb  action  of,  198. 
Rice,  albumen  iu,  836. 
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IliDger,  Dr.,  on  eific  aud  copper  colio,  154. 
Roberts.  Captain,  od  caLculua  in  India,  830.  882.  HQS, 
RobertH,  the  lato  Sir  \\'.,  un  :  alkaline  tide,  tku,  6,  IW. 

liTighi'H  discaw,  185.  588. 

„  ,,  „  efTecC4  of  ivvsr  on  acidity  of  urmu,  40. 

„  „  „  biomoglobhiuria,  591. 

p,  .,  ,.  EolubiLit)'  of  tho  biurate,  10ft. 

.,  „  „  uriito  Hi  mi  nation,  G, 

^^  „  .,  uric  acid  exorotiou,  G. 

EobertsoD,  Dr.  W.  Ford,  nitrogcnouK  fiK>dH  and  paralynis,  358. 
Bolbstoa.  the  late  Pcaf^&Ror,  on  relation  of  body  barface  to  Lu^k,  776. 
RosB,  the  latd  Dr.,  od  wdl-lh^iug  preceding  fits,  278. 
Boy.  ProfeBBOr,  experiments  en  eirculdtiun  of  braiii.  311,  ^i-2. 

S&lieiii.  45. 

SalicyUtQB,  action  of,  in  ausmia.  51^,  571,  877- 
„  ,.  „       eborea,  8Ul. 

,,  „  ,,       common  cold,  J36. 

„  „  ,,       couvulaionH,  1115- 

,t       diftbctea  and  glyoohucifl,  C4!t- 
,,  ,.  .,       epiJep&y.  -ASit. 

,.       fever,  527,  500.  037. 
..  ,,  ,,       intestinal  pain,  152,  465. 

„  .,  .,       lead  colic,  45a 

,.       morpbino  bnbit,  61-63,  33G. 
„  ,.       pwriaaiB,  507, 

,,  ,,  ,.       respiratory  troubles,  434. 

„  1,  ,.       rlieumatism,    12-13.    432,    74*.    81:1:    effects    due    to 

elimination  of  urates,  744. 
,,  ,,  ,>        ht;iii  diHijascs,  507, 

alkatieri  hinder  and  acid^  aid  tbi'lr  action  on  urates,  43,  45,  182,  46U, 
7U3, 
,,  artbriti:^,  fail  to  cure,  in  India,  and  rca*4on,  I'X. 

.,  CAbes  in  wbiuh  they  fail,  Ut.  HiicklerV  ejiperi'^necB,  434  ;  autlior'h, 

792,  815 ;  Dr  Ui^burn  t^owen's.  797- 
„  euro  paoriasU,  b^)!. 

..  boat  and  cold,  eiTects  on  their  action  of,  412,  507,  79G,  Hl7'8lW. 

,.  immunity  fruni  cold  while  tLiking,  4Cb, 

,,  mode  of  uaiiig,  to  remove  urate  depObitH,  707- 

„  rheumallsni,  do  liarm  in,  in  ceitaLn  cmdilions,  45,  7*J2,  7l>7r 

„  rulca  lor  adniiuifitratiou  •ji,  in  tutartk  and  pneumoniH,  444  445. 

,,  urate  excr<]tiun  under,  in  acute  rbt^umatisni,  45,  76^. 

Halicylie  acid  and  JU  componiLdij,  4  J. 

,,  ,,  ,,  cause    plub    excretion,    nut    plus    fonnatioji, 

43-44- 
,,  ,.  ,,  opium  and,  in  phtbiais,  440. 

,.  ,,  ,,  plus  cTtcreti^'iL  under-  not  accompanied  by  any 

ht:adaclie,  1!>3. 
SaLioyturio  acid  :  chemical  explanation  of  clinical  (actH,  43. 
,,  composition,  i^. 

„  fiohibllity,  4t2'l3,  4(kl. 

Saliva,  albumen  in,  600. 
Salivary  glands,  133. 
Salol,  45. 

Salt  iu  diet,  403,  811, 
Sambon,  Dr.,  on  "  black  water  "  fever,  5±>. 

Sander.  Dr.  \V.,  on  mi^rain4l  and  guiicfU  |iLvial>>is  of  tin-  insiine,  :t55. 
Saul,  Mr.  J.  K.,  un  aetteu  of  litliia  on  excretion  of  uric  acid,  58. 

,,  ,,  estimation  ot  urates  when  tlje  urinn  tonluiiiK  iodides,  tiiyi. 

,,  ,,  solubility  of  unites  of  mercury,  0G'U7  ;  colluid  uric  acid,  ITS. 

Sauudby,  Dr..  on  albumniurLn  in  Dright'a  disease,  i^Slr. 
8avill,  Dr- ;  casub  of  chronic  artic-ular  rheuiuaijsm,  777. 

,,  flkiu  troubles  treated  by  calcinm  ebloride,  511. 

Scarlatinal  nephcitb,  prcvoutiun  of,  by  snIicylatcH,  037. 
Soartet  larcr^  preveutioii  of  nequoliv  by  s.ilicylate  trualmeut,  ti07> 


„  „  milk  diet,  oil,  437, 

BetuuH,  pnbablo  nclimi  of,  in  migraiQe  Aud  epilepay,  266- 
Sei  ftnd  Buictde,  331  HA2. 
Seiu&l  act.  <?iTi)i-t  oej  bijod  prcasuru,  I&J-lOa. 

,,      appetite  And  l>luod  pro&sutti,  154-155- 
tihyrringtoii,  Prkif ,  ixp^riiiK'nla  on  braio  cironlation,  841- 
Sbock^  pBtliology  of,  -Hifl. 

Sibbald,  Sir  Jolm,  suicide  riito  and  time  of  yemj^  335-^96. 
Silver:  cflects  in  cpik-psy,  US,  311!. 

,t      solubility  of  itb  urat:.',  Ii8r 

,,      touJc  effocldj  f>S, 
Skin,  atrophy  of.  in  Llrigbr^  driVH^i-,  IfiC.  086. 
„     coudicton  fii,  ill  ij^^udacl^o,  l&C;  moantriutton,  tlS ; 

t,     deficient  circulation  in-  Mt'idlior^t  on,  191, 

„    djsoaaea  of,  185,  I8t>,  50li, 

,t  ,,  aatlimA,  nrlatioii  tn.  i'20. 

„  ,,         lodidt  i^  And  broinidi^A,  produced  by,  449- 

,y  „        pcitt  fi^btilc.  505. 

.,         liv'atmcnt,  505, 
,,  ,t        uric  acid,  relation  to^  139, 504. 

,,     dnigt:,  «Bcct&  of,  12:2,  511, 
„     fevers,  effoetK  of,  605. 

„     mcnrttrnatinn  and  eruptiana  of,  130,  111-149. 
Sleeplessness,  action  of  muroury  in  rclieviog,  324;  expla 

witb  higb  blood  pre^Aur^s  8^4- 
Smitb,  Dr.  J-^.  B.,  eicreci^ni  u[  urio  acid  in  epLlopey,  381,  44 
Smith,  Dr.  W.  G.,  on  leiicocytluemia,  49S, 
Smith.  Mr.  KeUet,  ou  hiemai^lobinuria,  520. 
Solly,  Dr.,  on  climate  ill  lln^bt  a  dii^ease,  641;  goui,780;  '. 

,t  eflucts  of  cold,  411. 

Solubility  of  nratgh  an  a  guide  to  the  ution  of  druga,  87-SS- 
„  J.      cflocW  on  excretion,  law  of,  88. 

„  ,,      exceptiouB,  as  lithia,  58. 

„  ,,      explniua  action  of  mercury,  67-G8- 

Soutbey,  Dr.,  ci\ae  of  Jiymmetrical  gangrene,  491. 
Spender,  Dr.  Kont.  opium  in  arthritis,  818, 
SpbygmograpU,  Dndgcmi's^  tK)i;  Mr-  Symon*'  pon  for,  903* 
Splwgniomotcr.  'i"t3.  yiM  ;   wlicro  olitiiiiii'd  and  how  to  use,  ^ 
SplcOEi :  blood  dr"«tr[ictiu]i,  a  cuiitro  uf,  058- 
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BtiU,  Dr.f  on  day  terrors  ui  cbildr^u,  310. 
BUmulftnba  and  fooda  contrasted.  875.  878. 
Btimulation  ia  olwHjra  wrong,  336-337.  876. 
Btomaoh:  achea,  1G3,  464. 

„  epilepsy,  ID,  273.  2B3- 

,,         puEhdlogy  of  dilatation,  447. 

,,  treatment  of,  in  liifftdacho,  ^73- 

Stono  altemating  with  gaiili,  206. 
Stractnre  modified  by  uratfj  in  blood,  551, 

StrycliEiiB.  action  of,  69  ;  on  coLtsumptiou,  438  ;  oo  uric  acid,  197. 
Sufficient  urea  without  uunccoesary  uric  acid.  160,  827. 
Sugar  XQ  glycosuria  parallula  excretion  of  uric  acid,  6G2-663  ;  may  do  no  barm  in 

gout  apart  from  meat,  8G8. 
Suicide ;  age  and  nutrition,  rulfLtion  to,  328,  332, 

..       Brigbt'B  disease  and.  333h  340. 

daily  and  yearly  Hactuation^  correspond  with  thctte  of  urio  aoid.  3^9. 

,,        diet,  as  a  rci^uit  of  orroi  in,  334,  335- 

,,      drnga,  roJation  to,  3-^. 

„        faver,  rtlation  to.  329.  332. 

,,      flnctuatiouB  in  collaemia  aud,  325,  329,  330. 

„       Increase  of,  S2G,  334,  407. 

.,       influenza  and,  ^^9. 

„        mooHtruation,  Id  relation  to,  340- 

,,       moral  failure  and,  328. 

„       occupation,  relatlan  to.  332. 

,,       physical  conditions,  efTt;ct  of,  327- 

,.       pregnancy  and,  333, 

„      self,  relation  to,  331-832. 

„       time  at  day  in  relation  to  urio  acid  and,  331  ;  time  of  year,  33C,  BUT, 
329.831,333. 

„        weather  and,  333. 
SolphatcH  :  action  on  phaaphatcs,  45. 

.,  causing  retention  of  urates,  51. 

,,  naters  containmg,  ui^e  in  diabotoa,  G57-6C8  ;  iu  gout,  712. 

Sulphuretted  hvdrogen  action  on  urutes,  5GG. 
Sulpbucoua  acid  ;  alkalinity  of  blood,  effects  on,  71. 
,,  ,,       nitritefl,  eimilar  action  to.  71. 

,,  ,,       preservative  of  vegetables,  71  ;  of  ^inea.  71. 

Summer  months,  effect  of.  on :  cHUhatiou  uf  gout,  327,  730 ;  excretion  of  uric 

acid,  32. 
SunatToke.  cnuRntioii  of.  212. 

Surgical  operatitui,  t:flect  on  urea  and  sugar,  5G5.  661.  662- 
Sutherlaud,  Dr.  G.  A.,  infiammaticT]  of  verniifurm  appoLdii,  464. 
Rydeuhain,  on  tim  effect  of  aedentaiy  ivoik  on  gout,  7^;  gout  aa  a  winter 

diseaso,  729. 
Sympathetic  nerves  vprntti  uric  acid.  2 1 5- 22 1. 
Sympson,  Dir  Mjini«'l,  salicylates  m  dLabcteH^  681. 
Syncope:  bathing,  cauiiatiou  by,  213. 

„        ehlorotorm,  after :  connection  with  alkaloida  in^uiine,  39!> ;  with  diet, 

„  „  398;  with  gout,  398. 

,,  „  Horder,  Eh-.  K.  G.,  experlenae  among  the  ChiDaae, 

398. 

„  „  Kirb.  Dr.,  on.  3SS. 

f,  „  Biigge-'ted  causation  of,  lOl. 

„         fatigue,  causation  by,  38G,  387. 

„        kneeling  jKisturo.  duo  to.  395, 
Syphilis  and  Raynaud's  diacaee,  50!2- 

Tab«fl.  relation  to,  blood  preeaure,  351,  35G- 

,,  „  general  paraly^U,  357. 

„  ,.  migraine,  355. 

Tachycardia,  flOO  210. 

Tar,  bronchitis,  asthma,  and  pbthisin.  use  In,  188- 
„    BtimulaDt,  as  a,  acta  like  an  acid,  19B- 
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Tftr,  Qric  jicidt  u^tion  dd,  103- 

Tea  driokiDg,  ie  uric  acid  taking,  83G, 

epileptic  fits,  effect  on.  307,  30fl»  309, 
„  Htimalaut  BctioQ  ol,  133. 

,t  BuicJda  frndt  3Si. 

Teeth  troubles,  relation  to  gout,  T3?;  treatment  hj  salicylates,  789. 
Teething  and  cat»rrh,  41'J, 

Tflinporaluro :  coUffiniift,  a  guide  to  the  aeveritj  of,  36-38, 
t,  curves  in  rheumatism  and  gout,  758. 

„  menattoatioQ,  effect  oE,  157-15B. 

,.  motAholipDi,  M  a  guide  to.  610. 

,»  mouth  and  rectum,  in»  eflecls  on,  of  diHease^  36.  37,  36. 

druga,  30.38. 
eiEBrciso,  37- 
„  ,.  ,.  Marey'a observatioDB,  30. 

,,  KLiUjiormal,  in  beadAehe,  ^51. 

Test  meal  to  estimate  activity  of  metaboHem,  588. 
Theatres  aud  hot  i-oom»:  alkalinity  o(  blood,  eflcct  on,  53. 
,,  „  hcadachea  due  to,  53. 

„  ..  urates  in  blood.  eBecbfl  on,  53. 

Thai  a,  107.  307. 

Tht.'obronjiQO  cquivaleut  to  uric  acid,  8,  94,  107.  19:^. 
Tliiu,  Dr.  G. ,  on  linic  in  ^vatet  aa  a  cause  of  gout,  59. 

„  ,,  parai^ite  of  malaria^  522. 

Thirst:  abacncc  of,  in  llright*^  di^ea^,  'iOl  ;  absence  ol,  luid  dlatABtfl   for 
in  cellffmia  and  hydrjtmia,  30, 
,.      goes  with  absence  of  uric  acid  from  btood  and  diareaifl,  80. 
II       meat  eating  audi  HT4. 
,)       fiigD  of  narit  of  ^'atcr  in  blood,  !20U 
Tbomp«iou,  Mr  Maitland,  on  cnu^tioa  of  pruritUB  ani,  663. 
ThremboHis :  BnghL'n  diseast;  iu,  &1J5. 

,,  cauiialLi>]i  by  uric  acid,  5G5. 

-,  4liabi;trh  and,  ^CA. 

,,  l''ji\ri-r,  Sir  J.,  on.  SG.''. 

I,  g"iit  ami,  -if^'l. 

hi-iil.  dump  Hind  sur^ii-iil  <'pi' nit  ions,  cflcct  of,  5(>5, 
Thymus  fuL'diirj^  nni-es  iinn-H-^fd  iMniicii  ul  uric  at^id,  Dr,  ^[o^dhorst  on, 
'I'll}  r.iid  H  \[r:iil  ii>  <\  sLiumliiiil,   I:.':!. 
.,         k'eJiiij^  i^mi-iii;;  arii<'tmit.  i'f'<^. 
,,  H-:  MllbLI.    jr'f] . 

nr.^t-MV^:  US.  li;i. 
.,  ,.         iii\,ili^i:i  fti.'i  .i-^lliiiiii.  fii]l<jui]i|;,  llT'llS. 

..         yl.iHil.  ilK:  I  'f.ilut'  111  nii[.i;.'i](jus  iMr-iolives,  118;  eOfct  of  ^walli^ 

Ud,  U7.  IIS. 
HH  ,,       »i:l;ii-p*iii.-tit  i-i,  diiriiij!  nn'iisUliatiuu^  IJ2»  liG. 

Timo  n[  djiv,  nl.iiih.ii  t--  \A-"m\  }>ri  ^--ur*^  in  mama  lutd  in''-]ancboha,  351. 
'|'ob:ii-<-j  :   jirjlriliihrv  :ii\'\  lU^'Hiil  di^iiivxinh.  olTi'Cts  on,  ZAU. 
ni4^ii1  flI  j>'jl\i  I'  iliiiiLTii'^lii  d  by,  -Hb. 
.,  i]ii]^iiiriin\  juij^.iMi'  at[i<'ii  ill,  Idlll, 

]Hil-i'  ^1'll^l"h  hi\'i.ivd  by,  '.i\0. 
^-iii^ki  .  (.rWl-*  Hkn  jilkEilimry  i/i  U}nt,d.  425. 
Ti^dd,  tin'  livl^j  I  'I.,  I'L'lil  kill  I  Jiml  dijin  '-ion,  -ilb. 
Tom'^^m,  Dr. ,  i;i-i'  "i  \ini'i'\\  -uta]  FilbiiiiiiiiiirlA.  572. 
Tntfi-ilJili-,.  c.ivi'  "l  iiTur [I'lil,  Liircil  liv  Iiikini;  unnc,  J3J- 
,,  riiliLUjH'iii'iiL  ijf  iimrji!  ^hind-i  aiid,  70^. 

jlii'MLLnti'-m,  ivhaitjii  fi'.  '•i--<r 
'i'u'  lb,  i  'Tr,  fU'"'  (if  iiH>]>i-v  II  iium  d  by  f^'^■o^,  CUS- 

,,  ti-i:iilMH'nt  ii£  i'f»i]i  p^v  by  siJii  ylaU'-:.  '2S,'>, 

Trai-bcn  and  brniiibi,  ^oul  ul,  J:t,'>,  -l:4:t,  81 1 ;  trcnUnent  by  BalicylatOfi,  433| 
Trciilnifnt,  K'T'iTiil  rcnuiiks  an.  i^iij, 
Trcit^,  Sir  I-'.,  i-jiii^^itiiFn  of  t\|iblil.i!T,  t^r..  4G7. 
Ttiiki,  eiidun.m.'t'  jind  ^ilaiity  riT,  :ifi^,  405. 
Turi^iib  batli,  t  It^Lls  of.  704, ^?0 1, 
TurpcMtino,  1£':). 
Tvpblilii*:  ^HLi-aliin,  1C7, 
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Typhlitlfl  1  trfiatmeTLt  by  balicylutcc,  453. 

Typboid  fever,  pulse  of,  ^13, 

T^soD,  Dr.  W.  T.,  on  Vichy  wattT  and  cnif^raJno,  1^74,  313. 

Ijioa,  ProfflBaor,  ou  salicylates  iii  gout,  &7T. 

Urtemift,  ca^e  of,  sbowing  ciiusatiuii,  00^  ;  iiriLtes  niid  gmaulas  ia  blood,  €07, 
clahSiRculiQii  ai,  i'55. 
diuTetiii  iu,  108. 

evil  ttlectri  of  too  muuh  fluid*  31d. 
flta  of,  'JOG.  G05. 

gout,  ending  in  an  ntt^tk  of,  Q70. 
bcadacbe  of,  liOS. 
opium.  Hap  of,  iu,  006. 
pulse  of,  005. 

kaynaud'ti  discnap,  in  asaociitiou  with.  501. 
symptomn  of,  uftca  due  Lo  uric  aoid,  tiOA;   parellel  to  (hoM  of  ooJ- 

Iffimia,  G05- 
treatmeut  of,  SI8,  GOH, 
urat«R  in  blood  of,  005. 

urea,  low,  on  day.s  of  attai:k,  501  ;  not  due  to  defective  oUmiDfttion^AOl. 
DinLnium  nitraCo.  mode  of  nctfou  in  diobi'tcn,  GSB- 
Urate,  tbo  needle  (Mordborst],  m7  :  t.p1jericml  [Mordhorst),  187, 
Urfttca:  abtianci^  from  jiiintii  after  dcatU  no  proof  that  tbov  bave  not  been  there, 
162.  HbV.  74(j. 
„        acida  and  nJkalies,  action  of.  1T5-17G.  176,  1S2.  133. 
,,        acute  rheumArifim,  exerns  iu  urine  of,  coidl'S  from  tbe  joints.  TBS ;  not 

found  in  joints  in,  TIG. 
,p        attracted  by  cirLiin  oi^uns  iind  tis^uca,  105.  125,  2l>5, 
,,        cau^iMgruncliiiiijLl  di-<e.ise,  1(15. 
„        effects  of  HWaLIoivif  g  knoAn  quiLntitioR,  107108. 
II         greater  foruuilitju  pur  lb.  iu  tln'  younp,  775-770- 
„        irritate  surronuiliug  li^isiie'*,  ICO,  0^3,  T62. 
,1         precj[>i[ariou  4>ri  ^ruih,  752, 
,,         preguiiiicv,  inereii^ed  ir>,  4W, 

„        flolubiiily'of,  Dr.  LjlTaiid  lli^  lulfi  -Sir  W.  Robort^ou,  70.\  706, 
,,         Holiitinn  niid  frini'vntrfrnni  jnint'*  i"  goUt,  708,  lUl. 
Uroa.  admini-'tTflti.m  of,  i-necl';  j-f,  V.''.t,  57H. 

„      amount  oi.  rel:iliv-ly  to  m;t  iu.l<l.  10  I'J.  2(;,  [27,  277-27'^,  :iil. 
.,     dimini^lied  fotni  ition  'A,  in  lin^bt'4  dL^L■a;te.  581,  b\>2. 
„      SistiuintiiJEi  o[,  ti'.yi- 
„      excretion  the  guide  in  diet.  ."^S  I,  *^-i7. 

,,       fait  in  encri  tiun  oi.  in  bihgito,  205.  3<;i  ;   \U  meaning.  37l>. 
.,      lormation  of.  ilh  i\  test  of  nutntinn   and   uf  Bnght's  di::<oasQ,  AS8-Ci89; 
relation  t.i  .lUi  mil  in  II  rill,  502,  (112;  effect  of  exomse  ou.  300-302,  879. 
,,      fluctuation*:.  2H0. 

,t      iucreaKO  of    by  biir^ieul  op'^nition,  fOl. 
,,      largo  excretion  of,   in    titu  enri;  of    JlrJglit'a  diaeaKC   and   ite  meaniag, 

012-013- 
.,      pbyniolugiciil  level  of,  100,  371,  827. 
,,       tub■f^Cll^>:^il«  ill,  v.V.t. 
Urie  uctd:  acidity  uf  uikiie.  raised  by.  40.  110-111- 

.t  annujil  vnruaiimR  in  rebiliiin  tn  disFj\>>e.  33- 

.,  artbrit^i  of,  gi^inr^il  ii.w  of  tjui.'-atiou,  743. 

,,  artificiiiT  plus  ext-n  tiuii,  1^0. 

.,  ntlraclA  uric  nf^id.  lOil,  177-173, 

biood,  iu,  7:i,  70  79.  124-I2ti.  1S4,  ISG,  190,  442,  547,  ^54. 
4,  „        amount  deduced  from  amount  in  uriuo  and  relation  to  area, 

21,  ti'J». 
„  ,1      amount  iiiiw  be  e.^Limnted  by  tbc  microecopo,  O'J,  555,  809. 

„  ,,       nniukitr^,  and  viscera  of.  82'S8. 

„  „       binU.  ef,   IJMi,,  55i: ;  Ur.  Watson  on,  550. 

II  ,.       daily  vfLriatioiL4  in,  161^-109. 

blood  deUnietiun  imd.  l>r  lluuteron,  531^  5G7- 
1,         chemical  compoditlun  of,  107. 
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Urici  &oid :  causes  discaaa  through  it^i  fffivt  oa  tbe  ciivulHtion,  133-133- 
collsmia^  frbaolute  freedom  from^  403^ 

colluid  form  aud  tlie  cauaatiOD  of :  Raynaud's  disf»^^,  322^  48G,  499 
t]iTombniiiB,  564-565;  pos^bJe  mechatiical  obatructioD  of  c^ 
larifls  by,  173,  175,  215. 
coutroJ  ot,  iDevitnbly  ccmtraJa  diaeanea  due  to  it,  861. 
daily  excnlion^  23,  ^^■ 

deHcieDt  combu^tiog^  &  cause  not  a  result  of,  153- 
direct  absorptiau  of,  from  food,  7,  109- 
dlscovory  of  powgr  ta  niU-r  exorction,  3,  G»  20,  30,  105* 
di&eascB,  characteristic  of,  401- 

cU^siricatioQ  of,  J31-15G- 
„         diot  cauaatioQ,  633,  671, 
„         eiceas  of  nitrogen,  may  be  due  to,  811. 
,,         possible  on  any  diet,  643- 
result  of  foJly  in  djct,  888. 
dibsoh'ed  by  salicylate^  4^9. 
diurca]  eETcct  on  temperature  of  ekin.  35-36- 
diurnal  variaticna  ia  rdatioa  to  dieease.  31,  34. 
ciT*  ct  of  taking,  depends  on  alkalinity  of  blood,  103-119- 
elTf^cts  of  taking  Liebtg'n  extract  of  meat,  11!2  ;  xautbine,  114-llG. 
elTects  on  :  blood  pressure.  133. 

.,         excretiou  of :  diet,  109-113,  227,  633. 

cafleioe,  115,  117. 
,,  ,,  bypoxanthiu,  114. 

„  „  meat  dinner*  110. 

„  „  sbcop's  thyroid,  116,  117-119,  KM- 

„  „  tea,  Dr,  Mortoa*B  oxparimenta,  830. 

„         metabolism,  90,  104,  107109,  37a 
,,         tissue  circulaticn,  133. 
CQormous  power  over  circulation  and  tio  over  pbyaiology  &iid  path- 
ology, 3U, 
epilepsy,  relation  to,  287-238.  314. 

k^utimation  of,    231,  8UJ  ;    advantages  of   Haycraft's   process.    897; 
from   tlii:  hoi:rly  excretion  ol  water,  S93  :   in   tissues  and  organ:^. 
aOH;  why  bcpnii,  2, 
oxccfls  dno  to  pievious  failure  of  excretion,  20,  133, 
excessive  formation,  Miiirchison,  729. 
excretioij.  ailulti  itud  olJ  pc(i|ili',  in,  1719,  248. 
„  bloi'd  decimal  aud,  910,  535. 

„  toiilrol  (if,  Vd% 

,.  dog  under  hyposulphite  of  Boda,  82 ;  under  salicylates,  S3r 

,,  dogs,  in,  ^± 

dmg-i.  f  fTocti^  tA.  3S,  19:2,  xcq. 
,,  epiltipsv.  in,  ^79,  ->'Jl.  20<t. 

ftver  ami  inllammntion,  iu,  28,  208,  389,  659-601. 
„  lart^Hn  in  spring,  33,  491. 

,.  mriianuLi-idii  dining,  139,  J40.  141,  142,  t58. 

„  parftliel  with  sugar  in  filyco^uria,  601. 

„  rCi^uK-,  cif  juilhor,  1[,  1617  ;   of  other*;,  19- 

,,  Ffilt,  cfii'Ct  of,  on,  Sll. 

,,  H?jisonfLl  allcration  of,  156,  159. 

,,  sodium,  under  bic?iihfinH[e  and  salicylate  of,  703. 

,,  wni-tLijg  diz-case.  iu,  IS  l9.  ^TiV: 

factor  in  cau^ulioii  of  diserUD,  us  :l,  IGU,  5'J7- 
filter  expEriiiicnts,  173,  scq- 
formatiou.  17,  i;jS-12!l,  I'Sl,  11^2;  lu.  dogs,  83;  relation  to  urcii  con- 

fitaut,  lai  132,  im. 
fluctuMioiis,  3:?5  3^:'.  573. 

free  diet,  why  so  called,  87.1  ;  and  the  irntvc  of  blcod  decimal,  570. 
Gftrrod,  Sir  A,,  theuricN  of  fornmlion  and  excretion,  5.  13,  19, 
gencrni  conchi>iionB  about  formiitiou  and  eXL-reLiou,  124. 
grauules  in  the  hlooil  of  uirds,  556 ;  man  under  complete  control,  551^. 
headacbo  :  ftlkiOie>i,  cured  hv,  1S3. 
„  drugs  relicviifg,  195,  106. 

,t  epitome  of  a  wide  field  in  pathology,  247, 


■ 

^P                                             IKDEZ                             ^^^^V                M!             ^^H 

Drifl  Add 

^  heftdacbB  ^  eye  tijmptoiiiB  of,  2A1.                                                                           ^^H 

II 

„            production  of,  by  Tincgaraucl  mlda,  133,  191.                                   ^^H 

II 

„            rjlovr  capiLUry  r«flujL  boi^wcoD  ikttAcks,  S70.                                        ^^H 

n 

treatmcDt  of,  by  utcrvatioi].  Q7S,  375.                                                ^^^H 

ri 

hal4]ra-albiimmff^mia  and  A.lhuirimunA,  &  oa^QEie  of,  &^-                                    ^^^| 

fi 

hOGplLal  bed  Lea,  in,  4aLJ»  542,  343.                                                                        ^^H 

■  » 

iijcruuBcd  hy  tiuiniiie,  525  ^  inbroduclioD  or  eliuiJDabioD  mietukeij  lot           ^^^H 

incroaeed  Fonjiation,  39,  i2Q-129t  803;  fommbioa,  do  proof  of.           ^^^| 

GO,  U^                                                                                                                ^^M 

Tl 

inbLTCta  EC  Indney,  8D-BI,  125.                                                                               ^^H 

■  r 

Interlfirai  with  its  awn  saJubiiity,  190-                                                                  ^^^H 

f  1 

iDTcrBA  n>lotioii  to  urinary  vatf  r,  33,  27,  111,  191-193.                                      ^^H 

If 

kldueye,  Eu,  71,  79,  104.  UD.                                                                                  ^^H 

11 

]qi^  excrutioQ  nui  a  uga  cf  largo  lonn^lAcUt  664.                                              ^^^H 

II 

ULfltabDliam  &ad,  161  1^                                                                                      ^^^^H 

fl 

microbpR  plvn,  dlad^eeQ  pradLiced  by.  135.                                                      ^^^^^H 

ii 

uatural  plus  fxcrstion,  ^1,  tJ3,                                                                         ^^^^^^| 

■  1 

ojumeal.  in,  J^35.                                                                                                ^^^^^H 

■  ■ 

pGi-ctoLage  of,  in  v^Iuue  focd  eub^bskucee,  626.                                             ^^^^^H 

tl 

pJuB  cJECrcbiou  :  uada  alkaliea,  39.                                                                 ^^^^^^| 

n 

bolladonna,  lG-47.                                                      ^^^^^H 

i> 

piiofphiLto  ot  HOdiQIDi  11-4^  15,                               ^^^^^H 

11 

qiiLume,  4e-&].                                                     ^^^^^1 

!■ 

sklir^ylatfl  cfBodimn^  48-44.                                       ^^^^^^ 

11 

waating  diBeosQ,  id,  257.                                                        ^^^^^H 

11 

pucmmutiia,  in,  78, 125.                                                                                        ^^^H 

H 

poLwpiog  by,  diagDQBcd  03  byttcria,  GOB,  GOO.                                                    ^^^H 

*1 

pulAe  t«Dhiaii  rotation  to.  K.l.                                                                                       H 

^^ 

cjuontlty :   bloody  tc,  3u  vbrLou':  diKfiB^eH.  I2A.                                                                        ■ 

■t 

„           foodie,  iu,  bow  bo  u^LijaaLe,  ^30.                                                                   H 

11 

,,          iatrudiiced  ivlth  food.  IIU.                                                                            H 

H 

„           vu-bud  tibsues,  is,  1^,                                                                                 H 

■t 

reOiOVDi  ol,  165.                                                                                                         ^^fl 

11 

ret^DtioD  produced  by  aoida,  &a-51, 17S.  ISS-IBS.                                               ^^H 

■1 

olkallcRwftth  Miioylaltis,  IBS.                                    ^^H 

tt 

autipyrUi.  GB.  GD.                                                             ^^H 

11 

cocaine,  C2,  G^  G4.                                                            ^^^1 

11 

iodidoA,  100.  103,                                                             ^^H 

» 

iron,  fi3-54-                                                                       ^^^H 

IT 

loiid,  fiS,  M.                                                                      ^^H 

It 

IJtbis,  ft7-fi8 ;  BxplasatliiD  of,  06.                                 ^^^H 

»> 

mercury,  60-06.                                                                ^^^H 

H 

rauipLiuB.  DO-Gl.                                                              ^^^^| 

11 

□itriuifl,  71-73.                                                                  ^^^H 

II 

B^vL-r,  68.                                                                          ^^H 

ll 

solubility  and  oxcretian,  39,  SB,  104-105, 17S,  19^                                           ^^H 

II 

BDurccis  of  eierft{?d,  131.                                                                                        ^^^^| 

■  1 

flplHQ  In.  76,  79,  104,  13fi,  47L                                                                            ^^H 

ti 

ebimolatit,  an  k,  t23.                                                                                               ^^^H 

II 

bvkea  by  moutb,  T,  133,  1^4,  130,  1G3-164,  SSfi,  aC6.  376,                                 ^^H 

II 

time  vi  i\ia.  K'Jatiou  to,  347-349.                                                                          ^^H 

II 

tXsavoB  ctlier  ttiao  nplidi^Q  oiifl  kidueye,  in,  74,  79,  tU,  1U4h  1^-                     ^^^H 

tl 

warmLh                                                                                                               ^^^^^| 

■  » 

yeiuCy  DJC[<rullou,  31^32,                                                                                     ^^^^H 

UricncidicmiA,  4c«>  Cullicijiib.                                                                                               ^^^^^^1 

Urintry 

diJic-Lsofi  uTid  brndycardm.  ^fB,  Sll,                                                                     ^^^^^M 
pipnonts  in  load  tiolio,  GGQ;  tbair  mcatiittg,  66€.                                            ^^^^^H 

11 

II 

ivatar :  aetbua  ri-Uack,  rslutimi  to,  41S.                                                            ^^^^^^H 

If 

blood  pre^fhUT?,  rGlation  to,  170.                                                             ^^^^^H 

11 

day  Eiud  nigbl  lioun  of.  17.  39, 170.                                                           ^^H 

•1 

caiurotiua  coutruHcd  by  ooatirQUiug  urio  acid,  170.                                   ^^^H 

n 

,,       iDVoret  n^lation  Ic  uno  Aoid,  SSi  SV-BO,  108,  133-134,  191-1D9,                  ■ 

197.                                                                                                                     ■ 

■1 

Utbia,  afiBOta  of,  190,                                                                           _^^l 

60 

a 
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in  fovDi  a.ad  drops)'.  38.  > 

„  t,       roUttoD  to  Dtfaor  omrolicma,  119i 

„  ,,       aodii  and  potb^b,  utTect^  of.  197- 

„  „       ac&atineu  not  da«  tn  digaiition.  30.  104. 

,»  »,       Hiaat;  baTciTe  and  ftft^r  hr«iLkfaAt»  194;  danng^  heftdmeliA, 

^2.    Itqui  itbatFuctioa  of  pirL'aJatioa,  27.    19A.  900;  traaa 
want  ol  w&t^r  in  bliKxi,  23,  30,  200 ;  darittM  epileplic 

3oa. 

„  ^,       vrfLtor  from  longe,  telbtion  to,  418. 

nrlne,  iwndlty  of,  16,  36. 

„  BtkallQlty  oF  blood,  rplfttirm  to,  31,  S9. 

»,  ,,  eatimiLtioD  of.  6^3. 

,1  „  dcretbii  Qf  aric  uid,  rslation  tOp  23-34,  ^,  39,  t04'l(l6.  liSS. 

,,  „  hcodaaha  and,  ^7, 

,t  ,.  iodidna,  afloct*  of,  19T. 

„  ,,  llthii,  oflaolt  of,  19f>,  1S7. 

„  .,  manqtmatlon,  in,  3^9- 

I,  ,,  oxidftbJuQ.  rcldUoD  to,  53. 

,,  ,,  tiuiQ  of  lo^fflt,  IBI, 

.,  ,,  moh,  ratatian  to,  10,  25-36,  Gl-fiS,  (46, 

„       flu  ol,  306,  303. 

IcidaE  cl  blDod  oon<EitioD,  ilc.  96,  104,  'IGl. 
„       in  treabmeot  of:  epiAlAxtR.  12.1;  reourrfiat  son  LhKut,  l'J4. 
„       lead  oolic,  of,  456. 
n       polBona  ]Q  :  bui  aubjoota  f or  chlcrof onD,  399;  opiJvpS'y,  3TS,  390,  AC^.,  ^ftOfi 

pomloiDiiB  ani^iDia,  SSTh 
,^       ep.   gr.   ma^y  h&  high  m  gnLQulflf  kidnBy^,  oving   Co  Urge  exorwtion 
uratoB,  TSS. 
Kblmalaul  And  loiilo,  aa.  12S. 

t^cibj  dC,  399^00 ;  paialld  with  exorotion  of  uric  Hid,  399. 
Urtic^rin ;  (Hutc  r-heuroatiaiQ,  rcbtioii  to.  0O4, 
,,  qHd  a<iid,  a  maiu  faotor  oE,  508. 


V&MUl&F  dagenorHtlua  i  blood  prcHGiin  and,  219, 
,.  .1  urates,  duobD,  222. 
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